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3 33 5.2 0.63 3 71 49 1.45
4 3.1 5.6 0.55 4 8.1 6.0 1.35
5 23 39 0.59 5 6.3 58 1.09
6 20 4.3 0.47 6 7.5 6.9 1.09
7 1.9 4.3 0.44 7 7.8 6.2 1.26
8 3.2 54 0.59 8 7.7 6.9 1.12
9 27 5.3 0.51
10 1.6 5.4 0.30
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R S RECHEMCIEN D 2205 BHEMSEDHR S
2% LD EEBEICE L Th » & A IBADEVFTT
Ho T,

B. EXEZ
AFRRFIEGED 1T F THRC X » T, BFHIEY
THPENCTDONTERA T - 72,

=B

AEEIL A BB TT7e - 72,

ek 7OM (154 OHE 20~30 cm KR
L7cBE, # 10 cm D B ok 2 23303 FIRRE O BiH
HROFE (5~8 cm) HHWEEIC X » TH S, EAKe =
—VEETTHE L, EBEORRIC L 5 T 10~12 FHiC e
=~ EBELL, SOMBOMELY ¥ - TEETRT
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TroTce
1967 425 B 13 RICEERZ T/, S 1 22 BICEER
WEELDIFERIE B RO L THD,

F13R HEROEERIR

& @ | sk | may | EAR
(%)
A K e +iEb 5 5 100
B K Bt e 5 3 60

TOFEE 6 AR A ROEAKRCIIIEOEE, g,
M@ S ORERRD BRI, TDH A RORH
ETETHEE LY, bk 20 B Ao fikRER
AR (BX) 7520 cm §i#4CH 0w L A Kit 15em
BT TH T MR i LT 10 iR L,

—h I ]
%40 B
—1
||
A0 ] E ok
F ] q
0 [ E ] ]
¢ | e H
ot —1 - — 1
0 = —
L [ —
EREpN=g=
m 1 | i
el —
1 H HE
k:: E ]
—_—
7 VA / I
(RFLE 24 (ELH+iEHKIE)

£10 WA RER IOHEED LK

THbBEBRERICL - TH05 2 Lo EEIDE
iz,
EEE2

RERBIL B BB T » o,

PRI CEERRC X ) e Rl B I35 e

FAERO WL MR X2, FARCEREEYEVCIZBER
VIEER O REA R X T AR RO RO 8 B
Lo BRICAGKEEHIMEETHH0ErEHEND DI
ST (R X DRI L RO EE L D 3ARDH
#ED) wHVWE, A l#aE T LegmLL, 1
(B LI BB T o F R -7, 1968E 57 25 0~
29 QAT EM L1z, sk IR TREDARHE
SR EA R TR Ao BB L 1T - T

B4R HoAERE R

& At@e@m| b 4 4 0
B & Bt+BLEm | 5 5 0 5
Bl A+EL M| 5 2 0 2
B &2 AtamEm |5 3 0 3
17y v BHERTE 5 0 0 Y
2F sy FETELRE 5 2 0 2

BIAEORE,IOEEACHEBAHE OB LT
FHEEEFEIECIZL D THES LICh DTN TS
TRBGREIR A R Ui, 7o/t gRof s e s iARL
b DBEFE XD TEBPLERY R U, 734
75 (Humulus japonicus SIEB. et ZUCC.) ICIRfH % £
WISBA I b AR R R Lic,

HERE 3

A BBIIC TOERTH Do BERITRTER R H 8%
BRIz, BAROHEE L2 FEKY 25 L—HITER
L, fifidae LB ELXidic. 5A20R Gry
7, 5A30H (F 427 7) WERETE- T, MR
BILEROZIELTH D,

EI5k B R E R

g | a B 8 2
Hﬁ%ﬁﬁ L %ﬁﬁgtﬁkﬁﬁkiﬁtﬁﬁ
19674, 1 | M4 a4 TEm | 3] 3] 0] 0] 3
olaenream! 2| 2| 2 0
196841 | & b TEmM]| 5] 5
2l e atenm| 5| 5

‘et (W R H
) MH{W&{@%

wyc (HERET
4| 2B+ MEY 5 b
5|wrarshimmm| 5| 4
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BRERCHEIED A VIS B 12EK (196841
$102) OHEROXBIIEILROL S TH D,

50(111 ] :_
] N
40 =1
. ]|
F3 | |
« =
- 50 z 411 )
£ 1 1
— I [__ I ||
200 #— =
: = 1 - ] -
=gy — 5 T
s ||
700 u m - X =
— | 1] L 0 |
HHHH A

WG + BAR A BEE T AERAR
FUR HEARGOTER I UHMED LK

H3RBTILLENIGEY 2 k70T, —~HCRRYE
K45 EMFSF B b Lic, WD WA CEE
EMOBAR TS EAB LR EU LRk &L
oo HF &7 7 BRCRERERLUCBEILEE & Eh
<, BPMUTE BB, —3%E, 2RELLARE
ElofERE R LI,

FEI6E B AR FE R

B X SRR R R
B 4 AtEeR grex| 3 0
B & AR 5

|

N> bS5 EHEEHE
hF AT B R
hFaszEt+ESE
hF AT T B+ RIRRE

(20N I NI
S O = O
oo N O O

* 10FEERR Y DR

BOOAmERRE ORI

E A EER L EFIFER IR DR CBRE
EEFRBTH - o,

ERRE4

C EBMIC CER LY T, kv ZHbBTH F 4
75 T e, BRREEERC L -7 Thbo
HREH 16 R,

WFATIHERCLUTIOE LR (FEE), 4F4%
(EHE) D & % 205 AT BRE T 0o o8, Ao
BREEBL, 10 FERNDEICREEEGE Y -
L7 OEERE, BEEOBERY TR fcb O il
L, B 7H0EOREX I LD CEI2RICR LI,
DEDEEYRRTHEEBRDOI > b,

Cm

|

i\

i

swot
:@ §
x ; -
2001 1 = S
. P 200
¥ =5 =
. — / [
& 1 =
1 ]
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175 -
! 0 _—
i iun e RN IR P S
38 I T
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0
DHIoHHBERR LB R AR
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C. it®iEE _
AIRIMBRT B\ TE LI T AR D B,
ERESNRZR-CEENM TebhbEELBR 3D
T, AWic S L HHEEROTEMAE 2 bR D, &
DA TERT B I DR IGG: DRI\ CEBR LT
[N

a. BBEBRUHFEAOEES

(1) WY EEEEX
BEBROFHRR LT - oo, wWhH LA LWEBIL

SER A TR LIS O YR 24 h Dt 1z,

(i) FRHRRABEEX

LB OFRIMOB L A3 L, WROYH GhE) X
D OB UCBiiEmE A Lice

(i) HREAEREX
RO WE) oty s cREkO Y FH T
HA LT,

1967 4E 5 AV A 1T/ » 7oy, MEICIFREILRS
o, (1), (1) XK 1968 4 5 HiciEn o bl

FLTHR B LUYE~OHRHER

1968 1069

S FREE T alm EEF m =m w2 5F
(1) FRYUIR B 13 5 8 62 1 12 92
(i) I RS AR 7 1 6 86 0 7 100
i) HREAERR 6 6 0 0 6 0 0
it 3 13 13 0 0 13 0 0

Tizbb, (1), () K TR L ARERED bR,
1969 SFEIT i3I & A EDFBRMFRR Lic, Las L (i) KTk
1969 4RI & R bt o hs » T o LA ED 8D 5 AR
BHRERC I VR T2 0 E L DR S,

b. HFHICHEADTRER

W3, hECs L UHEERO T EEE O BT 2\ T

EERE (T ot H— KT v ¥ BEREC:, BE
BRI 2 L {KRPE U7, 1968 SR i3k 1L R EE
DHRN I o fodd, WEBCHESER:, SEFERCEE L
LOEFERNED LRI, 1969 FOREXE 18 FT R
L7,

FEI8K W3 - HE~OHEEHE

B B &£ A A PR I SN HE B K T W
1968—IV—30 (B 2F ) i izl 4 0 4
" ~ o H 2 1 1
1968—V— 4 (& I W) i il 4 0 4
" ~ fEH 2 0 2
1968—V—15 (B 517 K) i ki 2 2 0
" T~ # H 2 2 0
*f m (& A ) 2 2 0

P bR SR EENTRETH D, IR, EH
B OGO LT WP ED bR,

c. {ERLEETHERE

o Ubz, Fos L, HH EOrFREICE LTAIR
PIRHRIC X » TR T ANEN LN D B I DI AE
B T70 o 2o FRITRETEFR RO R OME N
W - HBOVERTH Do

i Ry bEE 1

¥R LB 2K RCH B L THRI ULb 2 24Tk
5 (48 22 B)

ZFOL LK ; RHRCERRL, HEOOWIPTIE
DHELETS G A4H),

B BT YR, HEO W -FECHEHEY
7725 (58 10 H),

EERA(T70 - fo 1968 SEiTiiFEo8 LR L HKInE



504 MEALBLRIARE HT5 H45
B19% (R BT EOMERAOE b, MEOED AIEL, EANE B
= FERS L ot R b ivich’, 1969 IR 0% &
B o] B2 | A | R ‘ ~
=8 by BEEE GR b | B A COHALD UB LWFEER LI, SR bOMBENT
B ) s | 6] 0] o HIRDZELLTHB,
woLox | 6 059 0l 1] 5 ii. Rv FEE IO
. o | 1968 5 1 0 BZLnz, FosL, TEOUMMNL E-RERIER
# o8 L 199 | 0| 1| 5 CHE T TN Lie BEERERZ 20 Ly — T R,
& e R 77 AR & Utco TR LM S &R e,
199 | 0 | 0} 4 1968 48 2 SR I LT b B L e hs o 2%, 1969
Wi (madn |2 1222 i 2 g FILAR L & 40~60% DIFATD OIS, FOk
B 20 BCRT T E S TH B,
BoE MR LR
#® 5 K E e BEREREC | AN | B | REAHK
wir=sL, ~7 | 10 | L OB ° > 0
oLy IR oom > > 0
TP slbawl, fu o m 3 0
1969
X B 5 0
EHREx_ oL, —H 1968 no R 5 0
L RITERITH Hom 5 0
o8 L
D5 L aR Tt o H 5 0 2
1969
pogiicl o jie] 5 0 0
BgHE—_sL, —5 1968 R ° 0
S ETEOBRIRCRH ®oW 5 0
RN -+ For L 5 D 1 n m 4 0 2
At 1969
AR < 3% 0 0
MEREAL, —% | 106 | & 0
DI TR R 0
BT LZTOTO an ]
MR8 R A - 0

* OTERERIL L6 FEHFMO Ay PEBIHLEEL Ay F 0BAETHEY4BEEDb L, 205

SO LHRITMHIE L icic® 3BT » 1,

iii.

G W

Xy P EAOCTREBIC TRy 3R E A
UCHEBRH T - Toe £ OFKE, 1968 SR I T HIC
HERIDBREIRD SN Iehs - kohd, 1969 FiC HBIHFR D 3
B Wh U2 LWERS Bl e, 3k 17 40
LRI, TOERIFE 2L EDT L ThHb,

BLEORERM S —BESC s T LB L, HFOL

H2lk fFREBIETHHEE

X e B A 2 e R B B OB B R R BR L
LB 8 8 0 0
B oo o5 L 8 7 1 0
B # 8 5 0 3
R (4 L) 8 8 0 0
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L, &3, THEOBREOMMAMFECE LT, ARIVET
BT X > TRAA 2 2 LB, - o

e. HHEMICKS Bt R

ATANRATHT HETHBE o TR Y 7
- 7o

) &y 7 GEER), 15, Fa=T, K,
ATy, vay, &30 0WICHTK (D A TBREE
¥ (0.1M, pH6.98) iz DIECA (0.01 M) &z 7=k
SITHERENT L 0BIFT M fodb D) #h b THEEY
778 1 SRBIFRBARE B o, BMMHEH 15 BRI
BT ARB IR DL » T2, (DIECA=So-
dium Diethyldithiocarbamate)

i) FERSy 7OHFL I UHERT LIRS LT
KD X 5@ UTHRRFE (P8 Ute,

o) TEFME L g+ 0 ATEEER (PH=80, 01 M)

B) WEHRMEL g+ 0 ABEBETE (pPH=70, 01 M)

7) TR g+ D ABBEEW (pH=7.0, 01 M)

+DIECA (0.01 M)
3) WEHRHEL g+ 0 AEEE (pH=70, 01 M)
+EDTA (0.01 M)

(EDTA =Ethylenediaminetetraacetic Acid Disodi-
um Salt)

WLy 7 (VY 2R, HF ol 5,505 F
v 7, ¥ a ¥, Chenopodium amaranticolor, C. murale,
C. quinoa, C. foliosum, ¥ +v %4 av (Polyrave),
Beta maritima, Nicotiana megalosiphon, < v~ % s~

2, #zsva (White Burley, Samsun), ¥ 7 /X2 7 4 #

% (Fire Chief, All Double, Dark Purple), Physalis
floridana, + 2 € FKE), v=+ BFE2B), roF I v
GURAE), 4 R4 &, va+avyaFadey
THHA, B9V FaT ey THHA, V42
K18, 4 vry BREARFE, HEKEZSE, €F, F
WRA~, £, Top Crop), v¥7 (BE=R), v 7
A BV 7<), F4 2 (@BT, PFRMR, 7
Z & (BAKWE), *v 0 (T, IWEERR, FE=R,
FRME), #*Fv (HE, 2eR) sav (=a—F
av, BEALK, kM7 Y —&00), <79 (ER),
z v & 2 (California Giant, Powder Puff), &+ 7 =
# v (Pompon, Thunbelina), =+ v (EDJIAK),
74+ (Jewelbox, b4 #4), € =F2v, Y,
=F=%v oy (White), +7=xw 3 (Golden Cross
Bantam) T - 7=, HHEMEYE 10 KL B R Lo,
4 v 5y ORI RIS RS b SMIEERY R,
i 7,

C. TE#ER%

ARARE OB X » THIWC AL TH % 2 Bk
BB DT L » THB L7 1228, XD REEEY
DEEME DB BT OV CTEBEHITI8 - 12

KEREL T AMRTERLERE (32 ) 1t
#, ER60cm, X 60cm) iILonl, RBIFLIFEHD
B+ v o, B3RS, T oTmE S o
PHE L CRELAE TR b0 b RE L RFEL
 F 7 AT 10 FEH & EERRIMEN L7o), #EILEE 223
DIELTH b,

guk L B & %

1967 1968 —

# R LB W B o | | me | g | ilzﬁi’%%ﬁ ()
FeFRL-Ee 4 4 0 4 0 114 95 86 92
RRE+ERE 4 0 4 0 4 82 34 59 42
Feim- (B IS 4 4 0 4 0 98 99 112 107
Be R 4 0 4 0 4 79 31 54 43
St 4 4 0 4 0 100 100 100 100

(1)
T BHEBCRFE LR,

BAED FER A 5 205 i T 2 R (LRI A TR
2F, et B LR EFRROETIRE TS - 1,
TrhbbEERAROER L EE L LR D, TukE
BB TT v Y v 30kg/10a B B\ ik MH-30 %
130 {3 500 £/10 a JifH LicfE4 tic ez foi T 4E 4L 3

e, ZEE, HER BEEZVFh{ 1968 4EHE (2EFH) LicdboT, el +ELY

RIERR & L L CEBILENRS SR o o, SHIT
FIRHCHREATESS (20,40 kg/a) &% 3R EBH) (EDB
F; dvea—s6mbfm?) FHRRSETHBR (F
FHC SR T L TERED LR ch - T2,

R 2. HBREL LEHTHDY, BHKTHE b



506 S RFRERBULE ETE H4F

®wWBE LBE YR

B2AR L+ BE R

i o ey 05 RIE 2R
BeAL L, *’*ﬁ?m%ﬁ}m%ﬂ R
WotrmmE | 2 | 6 0 6
fle et ey 2 6 6 0
RFHL LW 2 6 6 0

HRCTERR LT - CHERIE LB ROTETH 5,
U EDFEROART & (BRI REHE L TLHR
LN EDBLIRERII VSO EEL DR D,
EERET 3. FEMChy 7 (RAE) YHEACERD
177 » 1N OFERIIBIROEB L R TH - 1o

BEA g, ’%ﬁ%%ﬁ@ﬁm%ﬁ@ﬁﬁ%ﬁ
P9+ R " 5 0 4
Ferid + e 5 5 0
Bl b+ R 5 0 5
e o ] 5 5 0
Bt T 10 8 0
BeL+FEEHE 10 10 0

D. ##hiBE

FE# o 4 v ZIEDO P TRBOEMN X > THRET S
LOHPHSNTE D, Nettlehead IEDOBEERFRD 1> TH 2

H2E BARFSIVERLESSBRE S R

BREAEA A ROk, & 5 B th % L2} % 3288
67-VI- 1 ®OR + B 1
2 * 7 v e v F oy (Pratylenchus spp.) 2
3
4
5
6
67-VI-21 W o+ B 7 ¥ v v 5 v (Paratylenchus spp., Gracilacus spp.) 10
X7V v v oy (Pratylenchus spp.) 6
8 ¥y v oy (Paratylenchus spp., Gracilacus spp.) 1
F 74 vevF oy (Pratylenchus spp.) 3
N L 1
67-V1-24 s B 9
10
11 Fv v AE (Tylenchus spp.) 1
BOF (BB 12
13
B @ aER 14% 7% xvF 2w (Ditylenchus spp.) 2
67-X1I- 1 TR (2 mag k) 15% 7 v g oy (Pratylenchus spp.) 51
16* F 7 v v F a2y (Pratylenchus spp.)
AL EAER) 17 2322w 5 a v (Ditylenchus spp.) 2
18*%*| %7 % v v = (Pratylenchus spp.) 1
B 4+ 8 19
20 * 72y F oy (Pratylenchus spp.) 12
21
22

* L1967 B, BRNBRETIRLECCMoREES» OO 2EEARE AT L O
1967 HE, BT RBE LA hoBReBEg, b oWl T b D

() \ERERRBRBINEFHEMFE kT
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Arabis mosaic vrus (T Xiphinema diversicaudatum
CXOHEAZIND 2 EPHE IR T3 (JHA and
POSNETTE, 1961 ; HARRISON &, 1961). = Z THRF L
FH 5 IEBFRRORBIT v 4 v A EROFRERO H %
BEOFEREHR UL,

EBFE L RPNIEERRARD A KBS L hEIL,
N v YRR E A TR (T - 0 (185
BEERGSREBERRMEREL), BRIFEHBEXDOITEL
TH%o

BEDEI D 94 v 2B HAT5 & Sh 2 RIIHIH
INTehr -7,

EBRE 2 FRHIEREL LFA—ofB L b 4 20H
TR LIz H DT, il kb - v e v iRl - T,
T bRERLA LR R ORI & 2~3 Hif
WA T8 7oy, FEEOHRRILE - 7 <BD BRI
-7

E. iR $E

KFENe €T HT 75 sy (Myzus persicae SULZ.)
C X o TEAENDMENZ DO TERE T~ 10, 3
KbhbEEDTET AT 77 L v B EF+~y 7 L THE
L, &5T 2> FEE sy 7 (£ v 25) 942 g/
PEEW A2 1T5 - 70e $93 2 ARIBE A 1T - fop R
IR EE Db - T,

F. BF &%

Fy TOY A4 N ZAFORTCHEFERORESR TS
LOMHB, SALMON 5 (1935) (% chlorotic disease
PRETTH (268%) A LEBUT 5,

EALFRRE & etk DT 2 I LRIEHRC OV CH
BT HERIE 6 RDOITLLLTH D,

$2w% BT =B R

. . B R | 2| R
B WM W ﬁ%%ﬁ‘(liﬁ%ﬁ‘ﬁﬁ%%ﬁc
Bk v 7 i AR 20 17 0
ek y 7 () v25)| 10 10 0

FEFH Dl SHEEML S S ey, EBoOR
BRTHRETEREY LD eELDR D,

V. T4 AT S5IIEORE
BREYA VAL B EBELBRTHIIREDH T %
EER, v 04 2 FTARR, 2V EFERR (Ve N
4 2 BRYFWREEL), 7 7 EMRT OMOREL < 4
a7 5 X< Kty (Mycoplasma like organism) i<

I TRABETHAZ EnlbnIni: (HFES,
1967; FFK D, 1967), AFL <4 2 79 X~ DBk
DWTHIBTDIZF F 544 2 ) v FIoROFED
WTCHEET LTS,

EEBE1l AERCENTFTNIHA 7YY (T
A vY) BIUsa—nvFrudL4 7Yy (AAva
w4 2v) OEESY S0 BL0100ppm & LT, HRE
ELURE R X OAMRR YRV, BREORN Y&
ZDFIET 24 WRIRE LICHEMEMT 7o I8
KILBE L DAV, ThoOfERTE 27T i
A AN

BE2TER 7391270 vRIEHEOHE

N BIE | g o o BB 2
moe | PR e SEIR2EY

ES
(ppm)
50 | & b K
TIwmTA VY 100 | 4% 4t 55
100 | 4+ # &

50 | 8 1k & 9 0 9
FA VALY 100 | %% 1k 55 | 11 0 11
100 | #F ¥t 5% 4 0 4

%1 5% | 1 11

o (R
oF TR (ZRIEIK) ﬁ"i‘ﬁfﬁl‘i

o o

FThbbEECRTIELF I HA 7 I vEIC L B
BHRILERD B i hs - 72,

FWE FrIvA2Y YREEWEOHE

e W R s e |BERBTER

B Al P o

10048 | & it # | 5| 0 4

100 (48 | fE ® | 2| 0 0O

Trmmf 100 (48 | & 1 1] 0
400 (72 (E fE W | 7| O 5

40072 (@4 | 3] 0| 0

100 (48 | & 4 # | 5| 0 4

100 (48 | i 5 | 2| 0 1

AAXvA=avv] 10048 |4 & 1] 1| O
40072 mEw| 7] 0| 3

400 |72 @ aw| 3] 1] o0

48 W W) 3 0| 3

MR (FREK) B EE®| 2 0] 2
2| EE s 5] 0] 4
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EBRF2

a. BEHREB

TouwlL vy, AAVATA VY HLELLO I
400 ppm D E L, BHFE s L OEEY (|(H) % 100
ppm 4L 48 3, 400 ppm 2L 72 BB LT,
R E UCOBRE Y KR L, Thb e
WA 7o (8% 28 3%),

P EofER L v B0 BREER IRy ED o
R

b. KHHBR

w4372 X=HED S b4 FHEER D, 1969),
Py W4 ERBERB IOV FIFEER (Ve 4%
EEYL IR S o) (R B, 1968) (LK PHRISE R AT 7
FIY4 7Y Y REREINZ AT L X - THREDRS
BDHLITU B,

TNT35L DBEBIC L REy 72 1000 EEEA
h, To e yrrBRTCEZHEALS— 54 + THZ
Voo TZUR=AYY, FHALF A VY ERTERC 300
BIO10ppm %, BEHZIZT 7 o<4 vy BIUTA
FL A4 vy 200ppm DEFHE BT, THBDEC
e 2 BREKEEREE Uie R0 B cH s
DM - F2DT, Z D 30, 20, 10 ppm DEEEITHE 2

F2HFX 779470 VREHEODE

Ew Pff‘gi:-—g&-gg Bt @;@1%
(ppm) BREC | BB | B
300--30 | B W oW 7 0 0

Z‘/fﬂv‘j 100~10 | #& % w | 7 0 9
20020 | # 4 5 0 0
30030 || m | 7 | 0

TECE o0 momw | T 0
20020 | g 4 | 5 | 0

popc] (7J<)| ‘,ﬁg;ﬁgﬁ 7 ‘ 0 ‘ .

FHOZELTHD,
PEDX5mF4 7414 79 v RPAEWEADOEEN
BHUS LSRG REBO I o720, 2FRY R
B LTAROEEIRS BRI 5 T,

Vi. tEPOMBERLOMEK

AROREE UCTHEAFELCOMI S, v4 v 2L
Exbhon, HEROYUERER L OEMCOVTHIR
WEfT - T RO SRR 0 FHO L LT

Te TR TIAETE Lc b D037 » o, SERILEE 29 H5,

F3XR E#-FK+rvy 7o LLTAKEE0SH
a 5t Zn Mn ' Mg 1 SiO, Ca0
(ppm) {ppm) (ppm) (%) (%)
Iﬂz& o 179.9 221.6 1,860.3 218 2.08
RIS A \HiER e LA 2497 188.2 2,018.2 266 3.94
- ]%%ﬁﬁﬁﬁﬁm 716.0 181.4 1,867.0 2.79 402
: %%C{ﬁﬂLﬁ 203.3 310.2 1,387.0 1.89 1.85
P g R 254.6 344.2 1,402.0 2.40 2.43
BT & 200.5 1953 1,681.1 2.92 213
T 216.0 1415 1,520.2 3.24 3.03
® 2 -2 i) 237.0 70.6 1,685.7 2.42 3.99
0y A 222.0 69.2 1,745.0 492 6.02

(B D REEWTLom 2 co LRMRELERLELOTH b,

(I 2) WRLRFEH S A HE R B 54

DEOERL DBEERTIEI Mg B4 5L zR &
T o1ehs, MOTLRT TN THEBEAR bR, i
WH LS LWL ok Mn o#iins CaO, SiO, O 4
T, DWT Zn OB TH -7, F RGBTS0 LIE

A U #dprcy 330g, 10apich 100 kg), HEEHEHINA
F PO 1046570 10g, 6 A TA~7T A LA
3 [EIEGAT), Zn SHERTER () 5 > -8) ol ExT
7o ey, SEROERILE b ieh -1,
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VII. #HfFEIMEREDBR

BEET TR & ith 2805 8L i s kit
Rz PR b, 1965 SR JEERAR T - fopiiEEss
EDLRE (v 2o —VER %y 7RSS, 1965
1966), = OARROFRELE B ] T RET 5B R
EEDLDTILKBEL TS,

FEBREL ITIEBETOREHKKRERSL KD
TERTHD (v o — B &y 7B, 1965),

EOKEA : AVEE, KL U, JIE, ®EL @
AL T Y (M)

BEME: WK, WE

s E

e N, W, St

Ll E DRI MR R B,
TR TREBRET L O A RREE A, ks FE—
R CE—FETERREL, £ ORERILERR L,

B3k LA OREK

HERW OB | BOEERE | B | B
I A 3 0 3
N BER A 3 0 3
48w B 3 0 3
s % 3 3 0

T OREREARIERg, ARREE L - o (EEROIE
RERL,

KEBFE2 wnl EME; EAHBROEESK) 0k
ik vy 7OREECERLBOMD B\ kMR %
B0, BRI B »TE - e EETH

OYLCQ

VL SHEEIUHER

1960 EM B RER T O & v TR UERRS RS
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Summary

Since about 10 years ago, the diseased hop plants
showing stunted symptom with small yellowish
green leaves had been recognized in Nagano and
Fukushima Prefectures. Since then the disease
occurred in many places in Tohoku district and
Nagano Prefecture. We carried out the experi-
ments to determine the agent and to know the
properties of the desease.

In this paper the results of experiments per-
formed in three years are reported. In Fukushima
Prefecture, hop stunt disease is prevailing and also
the diseased areas are increasing year by year.
The disease has been increased by the movement

of the diseased stocks. The symptoms of the
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disease are those; the young leaves develop early,
main stems are slender, internodes are becoming
short in length, two-thirds of healthy ones and,
climbing hairs and edge of the stems are apt to be
obscure. Diseased leaves are smaller than healthy
ones, rolling outside and then the color gradually
turns to pale green. The growth of the diseased
leaves are extremely suppressed, resulting scanty
appearance of the plants.

The number of node is not variable as compared
with that of healthy one, but the plant stunts sev-
erely and does not reach the harvesting strings.
The weight of stems and leaves, and the number
of fruits were reduced to 30-50 per cent as com-
pared with healthy ones. The disease shows severe
symptoms especially in dry season. The weight,
width and length of diseased fruits are smaller
than normal. The content of a-acid was reduced
to 42% and ratio of a-acid by S-acid was reduced
to 50%.
was 10 per cent higher than healthy one and on

In «-acid of diseased flower humulone

the other hand cohumulone was about 10 per cent
lower in content. In the case of f-acid, the con-
tent of f-acid was shown no difference between
healthy and diseased ones, but the content of lupu-

lone increased and that of colupulone decreased.

The disease seemed to be transmitted to neigh-
bouring plants along the furrow. The disease was
transmitted by grafting from diseased hop plants to
healthy hop plants and Humulus japonicus plants.

The healthy hop plants were infected with sap
inoculation by the expressed juice of diseased
sprouts, but the symptoms appeared in the next
year. The few local lesions were recognized on the
inoculated leaves of bean, but many other plants
inoculated by diseased juice showed no symptoms.
The healthy hop plants planted in diseased soil did
not infected with the disease and parasitic nematodes
were not almost seen in the diseased soil or plant
roots. No seed transmission was recognized in
this experiment. The green peach aphid (Myzus
persicae SULZ.) was not seemed to be the vector.
The disease was considered that it was not caused
by mycoplasma from the results used tetracycline
(Achromycin and Aureomycin).

The disease occurred in Fukushima Prefecture was
quite similar in the symptom to that in Nagano
Prefecture (Tozama disease). No difference in symp-
toms was shown between both diseases in the case
that the plants infected with two diseases were
grown in the same place and in the case of grafting.
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