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Detection of fenitrothion-susceptible trees by twig-dipping method
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List of mother trees from which twigs were collected
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No. of | Degree of i Localit <3 S?gn d E%e Height | D. B. H.
tree | susceptibility ALty g . (m) (cm)

53 4 4
L 53 years old 6 10
2 ” . 8 13
3 SEEA BN SRR A 19
4 Hachikenya National Forest ” - 7 15
5 WEE N ” 8 15
6 Highly ” 12 19
susceptible : 19 £ A
7 P . 19 yegs /;'t’?ld 8 13
15
8 R 15 years old 7 8
9 Kansai Branch Station 114 4 3 4
11 yegs led
43
10 43 years old 6 8
15 & 4
11 15 years old 6 7
12 R ’ ” : ” 7 8
13 Susceptible C ” 7 7
14 ” - [} 8
15 & 4
15 15 years old 6 ?
16 ” 5 7
) FEREH ;
7 ! ” ' ” 4 S
Resistant
18 ” 5‘ 7
19 ” 5 6
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Fig. 1. MEP 1% CRENE L / +/MEOXESEE (AREET)

Accumulated percentages of deloliation by dipping twigs of Hinoki
into 1 percent emulsion of fenitrothion (under natural temperature).
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Fig. 2. MEP 1 3 TREME LIz / F/MEOEERE 25°CT)

Accumulated percentages of defoliation by dipping twigs of Hinoki
into 1 percent emulsion of fenitrothion (under 25°C).



Zx=tuFLtY (MEP) #lick bt/ FOEBEEERSICEATAUE GRE)

EMEEE  Accumulated percentage of defoliation

SREFEE Accumulated percentage of defoliation

e & 2=
No. of tree tested

-— 1
o—0 2
. 3
— 4
— 5
—— 6

]
-9
Lreeeoty 13
»--e-m
o---a
Aeeia

100 5 16 i5 208
wIEEH A Days after treatment
Fig. 3. MEP 0.25% HAICEE X LU BA0EERA (AREET)

Accumulated percentages of defoliation by putting basal parts of
twigs in 0.25 percent emulsion of fenitrothion (under natural
temperature)

R AES
No. of tree tested
*~-—a 1
o— 2
T 3
— 4
iy 5
——a 6
oo 11
e 12
Aremah 13
Lt 14
O-ne-g 15
aomoa 16

*
. N N \j’

100 5 10 5 208

iz B# Days after treatment
Fig. 4 MEP 0.25% ALFKHEX L UBAOEERE (25°CT)

Accumulated percentages of defoliation by putting basal parts of
twigs in 0.25 percent emulsion of fenitrothion (under 25°C).
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Fig. 5. MEP ﬂ#lﬂﬁ&@?@ﬁzﬁ@?{ﬂ:

Daily change of defoliation-percentage after fenitrothion-treatment.
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1, 4 5 7 T, choOBMOMEELE, hE, THEEBREINCHTT, TRENOHMP /%
R L7z, MEP AADOMBEIIREKS LETHTV, BROEERHEC >VWTRINOEB LR UEFET
fioto

BRIER

Fig. 6~9 KHIEHEA UFETENENNo. 1, 4, 5, 7DLE, b, FTREANO/MEOEEMIEER LI,

No. 1 (Fig. 6) Tid Lk, b, TH CX2EERROZRIOLTHTH S, £BNKL S LETHER
BOIFICd, F, LEOMERFICE - T3, ChHB50% HEicELADR, Lk, $, TE &b 1:8M
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Fig. 6. #B0F, th, FRAKER LI/MEOREEER GARZHAR No. 1)

Accumulated percentages of defoliation of twigs from different
parts of tree-crown (Highly susceptible tree No. 1).
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RPEESE Accumulated percentage of defoliation
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Mni2E o A% Days after treatment
Fig. 7. #&DL, h, FTREMCEE U0 RBEEER GRARZHA No. 4)

Accumulated percentages of defoliation of twigs from different
parts of tree-crown (Highly susceptible tree No. 4).
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20p

! 7 ~—e—_+& Upper part
\ ---o---th§ Middle part
-—o-—TF g Lower part

401 .

601

Accumulated percentage of defoliation

8o

RWEEEE

0!
101

niR% B Days after treatment
Fig. 8. #E0E, b, FTREINCERER LI/MED REEEER GaREHA No. 5)

Accumulated percentages of defoliation of twigs from different
parts of tree-crown (Highly susceptible tree No. 5).

—e— Lt Upper part:
---o---saf§ Middle part
-——TF/& Lower part

RWERE  Accumulated percentage of defoliation

iRk B ¥ Days after treatment

Fig. 9. #EDE, th, THEINCRRLI/MIORBERR GEEZEAR No. 7)

Accumulated percentages-of defoliation of twigs from different
parts of tree-crown (Highly susceptible tree No. 7).




Jz=tuFAY (MEP) flick s/ +OREERBESCET 251%E GIR) — 25 —

PIRTH->T 10 HETR F, TREMN75% THREBIZ68E Tho7. B, PEICOVTHEKEEITIO
BEEDETH - I BRERDIREO T ‘

Iz No. 4 (Fig. 7) TRTENOPEL, H, ERBICRENALONIEL, 50% OEEISFEHIER
Lo IS ORI, b BBV TREOEA LK S CEEERED, REATRITRTDS
OVEELI, LdL, ZCTRTERPPEELILLL, b DPELARTIBEEDENS LN,

No. 5 (Fig. 8) TREZEOBVIAT, F, $, TEENE-T, I T No 4 EREICTEM4
HET50% O%KEERL, &, PEII6HEETH -7 £O®RTREALGIEI0BEITL, PBLUELS
OBEABET 205, W0EBELDDLTOT OREOERNE - TITE, BEALDOEREDTIT-7. L
HL, EBROLTDPUNOBEEKRITELICIPoT,

No. 7 (Fig. 9 Tit MEP ¥}j0#i%5 A BicE, &, TERIBRALX I 50% OFEEICELI. £
OEREEIBLIENTI0 BBICRY, THEiL 0% OREESH 1M LER70% LhT hicERERR
B, COBEARB LTS SN, BRETRIZEALOLONEEL,

wick, t, TENOEHOKER (4 KOFHE) %RT L Fig. 10005185, TN TiE MEP
FLE%2EELDR - 2D E LKEMET D, BEORSHLOEHRRL, |, TELIZEIOE

201

g

—e— B Upper part
--o--- /@ Middle part
-—o— TR Lower part

%¥E®E Percentage of defoliation
3

'\A.?‘Q;--vo
10 S 15 20 22 33H

_MIE{SEO)E& ‘Days after treatment k
Fig. 10. HEKEHNEEXRDOAEL Q, 4, 5, 7 5KOFESEME)

Daily change of defoliation-percentage of twigs from different parts
of tree-crown (Mean of 4 trees; No. 1, No. 4, No. 5 & No. 7).
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RH3500, LEMUATE >k, ¢ TRTERS, EBICHREEVL OPFEEMBLOESTH
ot TORFERIBEDEFILAGAULI I MREIGRE, BRADIBEECRTTOERIETL
2o

Blroksicgst, &, FTRCHTTMIERRLT, En€hoBRERAZHEL T ETORE
i3, HARCL-TEHE LT EDHARS LN o, T, BEMOKERBOZES, BIEBT
Bl BBEUAR L BREUADEIHANRS LR EPRNE oz, Lt TRERARB DD
AT B/MEIC 0TI, HBOLOBAICS b oFRRLTEXRIIINENA S, LL, K
FEFIPELD SRR ABMREOERRCOBRTHED SN TV 0T, MEOLERICHD 5 HER
DEEWIE BN —EBRIEDZEDIBH V7Y V7208 B HEND 5,

VI MEP 0% L BXAS

RHLHYAETS LBV THRERZ L E LT, MEP HlOBENE / +OKBERERICEDL S 1LE
BLEATOEHPROVT HOMTTIRENSD S, FADE S ¥ 7 b Ik > THAfifid 5 500m
LBz S A DK E Lz b3 B, 22T, MEP FIOBEFABRBNIICET IR TENICE » THE
BENBREOLHNREEEZTT 2052 D DOHRBET -7,

PR & Fik

198044 A 16 B 55 7 14 A Z CTRARETT » 2o #3A K13 Table 2 ITRUCHBRZEEAR 6 XD/
C K (No. 1, 2, 4, 6, 7, 8) £ /N (25~30cm) % M L7z, MEP HOBEIEHEL 20.0ppm &
L, UTF, 10.0, 5.0, 2.5, 1.0, 0.5, 0.25, 0.1ppm D 8BHE L Lic, MBRZHAD/PMEENEND
BEED MEP AW T Biks LETRELL®R, 25°CoERTIEVW:, SE—EBilicens
TIHAZEL DL, HE 1mhO/NEL 2EETI-EHRICK S BREEALETZOHD EE
P %

BREER

SO BEENEE B AR K &1c Fig. 11~16 iR L7z, 29, Nosl (Fig. 11) > T
BERIiCHRIEMA TS 5L, MEP MLk, &  ERELEOTERII~4BALIBE- TS,
158MLIRIC 50% #%EA B © LI}, 20.0ppm X 79% % H&&iC 10.0, 5.0, 0.25, 0.1ppm @
FREHNT, 1.0L0.5ppm RiZ9~19 Hbdh b, pRDENK, £0%, HEIEIEKBETH,
20.0ppm XD 95% %2 FEiz LT 10.0, 0.5, 0.25ppm &ﬁ%ﬂﬁéi 1.0ppm KD 52% T& - 720

No. 2 (Fig. 12) Ti3 5.0ppm K2H bR T2 AB X OEEMHAT D 1 BHLINII 50% O%EE L
7ebdi3, 5.0ppm K23 TH 0, 1 HENTO.26pPm Kitb -1z, 20MDEDIZ10 B8RS 16 B
TS > Th b 50% BHEH - DB TH -7, ¢ SOEKER 27 A HTI2 5.0ppm K989%, 1.0 ppm
Riz 87% L2 EALEBUTHD, 20.0, 10.0ppm K& 82% B UENEELRL:, LiL, 0.1
ppm RiCOWTRBERHE TS 35% OEETH » 1o

No. 4 (Fig. 13) i20.5ppm X & 0.25ppm XERE, fho@E R 18RRI 50% LI ED LIS DEN
HEAR LI, BN SOTI 10.0ppm KO 82% TH-T 0.1, 2.5, 5.0, 20.0ppm Kic 2T d
70% 15 80% i OB LOERAR U, < ORI BAH T2 10.0ppm KD 94% A b K& <,
BHENHDTH 0.25ppm XD 58% TH -7 ‘



Ze=taFitv (MEP) Hlitk2e/ +OREEERRICET 5K (HA)

RIEEHEST  Accumulated percentage of defoliation

SOMNHOOD
OOOUIOCUNN -

[$,]

niEE o R Days after treatment

Fig. 11. ME P FEERMBIC L 2 BREERDALD GRIRZHA No. 1)

Accumulated percentages of defoliation with different concentration

of fenitrothion (Highly susceptible tree No. 1).

BWEEE  Accumulated percentage of defoliation

30f1

100 ,_El’ i 1 1 1

nIBEHB# Days after treatment

Fig. 12. ME PIABE BIMEIC X 2 REAKIERDE L (BRZHA No. 2)

Accumulated percentages of defoliation with different concentration

of fenitrothion (Highly susceptible tree No. 2).
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Fig. 13. ME PIFBE MBI X 2 EREERDE L CGREZHA No. 4)

Accumulated percentages of defoliation with different concentration
of fenitrothion (Highly susceptible tree No. 4).

BWEZEE  Accumulated percentage of defoliation
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Fig. 14. ME PAFEEIMBICK 2 REZEEROEL, GERZHEA No. 6)

Accumulated percentages of defoliation with different concentration
of fenitrothion (Highly susceptible tree No. 6).
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Fig. 15. ME PAABEFIMEIC & 2 RRERROB (BREZHAR No. 7)

Accumulated percentages of defoliation with different concentration
of fenitrothion (Highly susceptible tree No. 7).
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Wik B Days after treatment
Fig. 16. ME PRFBEIMEIC X 3 REEERDOE GAREHA No. 8)

Accumulated percentages of defoliation with different concentration
of fenitrothion (Highly susceptible tree No. 8),
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No. 6 (Fig. 14) TRIEEALDO BRI 3 AELVEESEE -7, 1 BMIRIC50% U EOEEL
b @id, 20.0ppm XD 64% & 10.0ppm XX J TH o7, COETEHRBERDOSDOMNHIZIWEDH
IHIETH -7c0 BHEDBREELH 3 L 20.0ppm K4 89% THEAE <, 5.0ppm Ko 81%, 10.0
ppm XD 80% &# iz, LU, 0.25ppm RIC DT 22% EBADITNEE L LA - 12,

No. 7 (Fig. 15) &2\ TRAKIKEEITHL T, 11BN 50% DL LOEESRLLbDE, 20.0
ppm X2 TH o7z, 10.0ppm XiZ 13 HBICIE > T56% TH -7co €OMOEED DI 50% %L
KETICEST, KA TH0.1ppm KD 4 HBH» 5 2.5ppm KD 40% BBETHRD -2, LU, 20.0
ppm X1 86%, 10.0ppm KiZ70% &L13EA LD HDOMHEE L,

No. 8 (Fig. 16) DBA&II No. 7 L2 FAUT, 2K 30 REXETH Y, 1 BHLIAD 50%51#%
D¥EES 5 & 20.0ppm XD 48% 7213 TH - 7o Bl B T2 10.0ppm K48 54% OBELEAR LI,
{HOBE T2 2.5ppm KA347%, 5.0ppm Xi3 46% ThH-72o £ ZTi20.25ppm X & 0. 1ppm X T
BASEERA SN DT,

CROD 6 PIERAIICAHIIES, ARNTENE LTREBESSORERRICKRLOEESENS X
5TH5B, COEMIE No. 6, 7, 8 DBAKEPED Bo2D& LTWE, L L, No.l, 2 TH
MEP BE LR ELROBICHAINEIEBRIZIIZEAEA LGNV, Fig. 1, 2 »5bbH 5L No. 1
i1, BIRUCBBRZHADLE P THEORZENROROEREELI SN, COXIUTRERDOEDLD
THOEARTI, 0.1ppm 2ED hDTHEORED MEP itb L { KL, BEEOBASLALLD
CHLOEEERT LS. Lo, —BRNCRREICE L SRERERT bOLEL NG, S5
CEBETNo. 10X RNREHDOBENMRARDOERET S LEMNBA D,

VI MBMAOREOEDL S 5o

v/ FOREBHERRERAT 2101, BRERASIERLZBELCTHENCEOX ) KEEHRERT
DPEBEBLTE CLOBRERAODBUB I ILIORBRET I LTHETH S, T TRERKRD/N
HoEE A R LEARE SRR I E 2 E TORMERE L, 27, EREMHARLOTHEELIL
DT bR,

kL&

1977 £ 5 AD 5 1978 4F 4 A ETO 1 Richic » T REET - 720 #tEAKIIZ Table 2 iR L3k
BZHA A (No. 1~6, No. 8~10) BX, HBEMASE (No. 16~19) M, ZEHEHSIL
N (25~30cm) EHA OPMAICERIL, EbiCR#EKS L (MEP 1LOSRAD) THLE L, W%k
HE—EBMCEELTY, REOMERF TR MNLET THULIET LeRAEERESENH
E U7,

BRIEX ‘

BHBAAOEANBERENBENLI I TORNEABIIC Table 3 R Ui, BREHAOEESEH
THABZOWTHBE, 5~6Bid341~40BTHo1z, ¥, BLLBOB7~8ATIZ31H
HTHUBREMS DNz, Lirl, 11~12 A ERBICABRDOEL LI LT, REFZITRTHE
FiIHE~THILDELEY, 11536508, 12AR9.9ABLERMHELL, £BD1~2Hk?
VT2 12.8~22.5 REREEZA DD, BEAEHREBEOERERLILOATH -7, D2



Jx=tuFFy (MEP) Hlickse/+0RBEEFFCET 50K Gam) — 31 —
Table 3. t/ +WBRZWAR, EBRSZHADAEERGH B (1977.5~1978. 4
Seasonal change of days from fenitrothion treatment to
beginning of defoliation (May, 1977~April, 1978)
l@ﬁ%ﬁgﬁ;}? N%E%f 159%7 sA|7A|8A|9A|108 |18 |128 119%8 2B 1 38| 4H
Suscept‘tl)ility tree | May Jun. | Jul. | Aug.| Sep. | Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr.
1 4 4 3 3 4 4 6 9 13 23 9 5
2 4 4 3 3 4 4 6 9 | — | 22 9 6
gﬁg 3 4 4 3 3 3 4 6 11 — | 23 9 6
@’% 4 4 4 3 4 3 4 6 12 | — | 28 9 6
’ :%’ 5 4 5 3 3 3 4 6 9 12 23 9 5
= 7 6 4 5 4 3 3 3 6 9 13 22 9 6
E 8 4 4 3 3 3 4 5 9 —_ 22 7 5
20 9 5 3 3 3 4 4 7 11 — | 23 7 6
HET 10 4 3 3 3 4 3 7 9 13 22 9 6
M el 49 31 31 a4 34 65 9.9 128 225 85§ 57
15 - - - -] -] - = = =] = | - | -
3'5*,;; 16 - - - -] -] - - | - =] — | -
BS | ;|| - === =]=]=]|-=
ﬁ;g 8 | —| - =] =|=|=|=|=]|=/|=|=1=
19 —_ - -] -] -] = = =] =} = | = -

— % %7, No defoliation
¥ 1, 2 AoEERRERFEOLOTH I, O HOKEL IRTFNRIL S,

Defoliation in January and February was not so heavy as in other months.

3&‘ r30
o -
5 TS 4
3 / v PHRE A
g ! \ Days
g s \ f
€ 20 [ ! /' t20
S ‘ : ) A
) AEHWE \ [
2 Temperature \ i \
€ \
(=} H
= ?
101 ; ho
g
.3 .
T T T T T L T Al T m
May. un Jul Aug. Sep. €ct Nov. Dec. Jan Feb. Mar. Apr.
1977

—1978 ——i

Days from treatment to the beginning of defoliation

Fig. 17 RCLORBEREAEHEEROBEHF
Seasonal changes of temperature and days from treatment to
the beginning of defoliation of highly susceptible tree.
1-2 HOBLERBEBEOLDOTH 3720, MOBOKELBBRTMHRIL S,

Defoliation in January and February was not so heavy as in-other months.
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PAOREBRRII DB LA BTNRULZEDTE12, 3~4 BN SE8.5~5.7 B TEERRE
Bz L, zhizstl, FHBRE#AD No. 15~19 i Table 3 i RLTHE LK1 pELBELTHS
OEEHRRIENL 570

BERSH AR E QRO BiEE A 5720ic, Table 3 ORBEUADKIGHIFH A Y & FHIARED
AagE4s ARic KR LTHE (Fig. 17), 1977 45 A ORBRBE, S RBM EMZKONT, KE
CEEMBDIELED, T~8 ATREGDNLN TS, 9 AUBRREARIETT 2 >NTERIRER
(1D, 1~2BOERICIIEL > THoBREERBLLSOOHERETH 5720, HOAOHL
WEREL PR THETNRAL BN D TH -2, 3~4 ALHURERERT K ONTRARBAIENR
STD, T, BEEKEMTEIUBEEE 57 12~3 3, 11~4 A BXV 10~5 A3 BERUSH A
BAEHNDEES » - TNB, COXSREAOKEREHEHIRE L KILFOBRICH B Lisbh

-7,

I RERMSEERRR

HEORBROME, £/ +0 MEPHIICX 3HEMEE 52 TORYN (BERSHER) 3, FHCE
STEML, THRRERL >TEDLBCEBRLhENL o TLTEZORFIERE LT, 6RED
FETCHESMEEIZITORBER .

MEtE Bk

aﬁu1ws¢4ﬁz4am61mﬂﬁ%MLkomﬁ*uihmezmﬁbtﬁﬁﬁﬁisx(NQ1~
6, 8, 10) BIUBRZHEALIA No. 11~14) &, FEBRZHAR IR (No. 15~17) T, FRHI O/
(25~30cm) % 2AK3 0 HW L7, BELERI ALRSEEBELRNT BELICIKED, Zhid
S°CRIT 25°C, 20°C, 15°C, 10°C, 5°C D 6 BB ABE U7c, SEORART~T 12 BRIRRY, 12 RoRIFS
& Ui, MEP FIOMBEEEAS Uik e R LY EOMMESETRS o £ DREREEETL
REXENBEIZETORRSLIUBRRRERE L,

BRIER

513 Table 4 ITRLEBVTH B, T, BEKAI LECONWT, BEZEHAROEIEREH K
DFMEERM LTS 5E, 30°CK :3.5H, 25°CK:4.0 A, 20°CK:5.0H, I5CK:9.0 B TH-
tzo LpL, 10°CTR14.8BBROTHIENOEELIDSLTH-T, 5CTRIOIpARIKELS
EEBRAEC Sh T, '

CNBRERICS B E CCKTHOEHEL B2 LzbDi, 3RAKNo. 1, 2, 8 10 THO,
Mo 4 fEikiZ 4 B RICEEE DI, 25°C K TIIMRSHAD 8 HkLHm%4 AEKAUX Y KHKE L,
20°CXTi2 4 HEIC No. 3, 8, 100 3 BHHHEL, 5 BHTIE No. 2, 4~6 D4 BATHY, 6FH
Tk No. 1 DB TH o7, 15°CRICONTIIHBRYEA 8 k219 BEIKEEEB C Lit, BERXE
BAIOWTHBE, 4fEhE b 30°C~15°C 2 TORE T T b DREEERY 5 5N 20 TH -
120 FEBEHEAD No. 15~17 D 3EKICOVTIR, 2L ERRRIB SNUTH 10

BICHEHIRL BT HIC DV TRBE A DR IESUSH B O FEMES 5SRO LS KN, 30CK :
3.2H, 25°CX :4.3H, 20CX :5.5A, I55CK:9.9 BTH -7, 0°CRIBEKILELEEAL
AUESHERT 142 HERDTHICEEL, SCRTILLHEERS SN DT,




ZJxz=tuF4 Y (MEP) Hlickde/ $OREFEERRCHET 2L (|A) — 33 —

Table 4. & / +HEZHE, BESH, ERIHAORENSEERGHEHK
(1978. 4~5) ' '

Days from fenitrothion-treatment to beginning of defoliation
under constant temperatures (April~May, 1978)

H O REHOBE | B B '
Method off  Degree of No. of 30 25 20 15 10 5
treatment| susceptibility tree )] o 9] C) )] )

1 a - 4 6 9 |+ 16 -
2 3 4 5 9 | 4+ 16 —
,g _ 3 4 4 4 9 |+ 16 —
ﬁg ’ ok 2 M 4 4 4 5 9 —_— —
7} Highly 5 4 4 . 5 9 + 15 -—
& :FE,; susceptible 6 4 4 5 9 _ -
S 8 3 4 4 9 |+ 13 —
7J<,§ 10 3 4 4 9 |+ 13 —
& SEi5 Mean 3.5 4,0 5.0 9.0 14,8 —_
-'c_s =]
= : nm |+ {4+ 9. { - | = — —
LG BB T 12 +13 [+ 15 [+ 10 (+ 10 - R
' Susceptible 13 + 6 |+ 7 [+13 |+15 — —
" 14 + 15 |+ 17 — |+ 15 - —
" 3 , \ .
B ' is — — - — — —
A OB Z M 16 o _ _ _ _ _
Resistant
17 - — — — - —
1 4 4 6 12 | + 14 -
2 3 4 6 14 — —
3 3 4 5 9 — —
%,E MmOk 2 M ‘ 4 3 4 4 -9 + 15 —
?ﬁ.‘é“o Highly 5 3 4 6 9 + 15 —
E susceptible 6 3 4 6 9 + 15 —
B g 8 4 6 6 9 |+ 13 —
;3_5 10 3 4 5 8 |+13 —

v ‘&a SE# Mean, 3.2 4.3 5.5 9.9 14,2 —

o= 2T

L3 11 +10 {+12 |+13 |+ 9 — —

wa | BEREH® 12 |+ 7 |+ 9 |+11 |[+10 | — —

H,E g Susceptible 13 + 10 + 12 + 16 + 13 — —

FEE“E’ 14 + 10 |4+ 10 |[+13 [+ 7 — —

Al + -
15 +10 [4+12 [F16 | +13 — —
=2 % N
* &R 6 |+ 7 |+10 [+ |+16 | — —
Resistant
17 + 4 (4 8 4+ 8-+ 11 — —

+ BEREDONEY, bTHLEELETFTLEV SO, Only slight symptom of defoliation is recognized.
— E#EE9, No defoliation.
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BHERlic A 3 & 30°C XTlE No, 2~6, 10 D 6 kM3 BEHICEEL, No. 1, 8R4 HETH -7,
BCXTIRIFEALOMAN 4 BATH 720 20C X T2 No. 4204 HH, No.3, 1045 AH, No.1,
2,5 6 8iI6HHETH 7, 15°CXTiZNo. 1028 HH, No.3, 4, 5, 6, 8i29HH, No. 1, 212
10 BBFICEREESB T Lic, REBRBEARBIOKE LEE 2{ALLSIK, 2hkbEhlEE:
BIHBTH>TIC~ISCREBLUTT~16 HEDRHOENRL I, EREIHRICOVTIIHE
BR, BEITORBLGCEBERED, FRIHALIBEALESE b -1,

BREARS LIk ERRO LTSS b ICRBSEALBERIICS 2L 15°CRLETIR, Bo2bE Lk
EREHH D, ROBATRICROIBHET, BOKTH I5°CO 4 BEEBRENTV S, %7, BE
AITRECRREREMEL, BOREEBLAEANS 3. COBRINICHEE LB iko=gn
BERGHTEMAEOERNE—RT 5. BESHERCOVTERBEAS Uik, ERERO LGRS icEE
BRIBoNZ500, DT BSEECREORELER - XD EHAZC LR TEND -k, EEIHKR
TREREN ETEOBEDACHOTHEERELL N, CNOBRBIHAL bk, B3R
BLTREDPHTH B,

HWRZHA 8 R0 RESIVERRERSH BROBKREL Y, ChEGEE () & 7L T it
L, BE () THEhe UTEEKRRRT 3L Fig. 18 D& IC K3, €OERESIT y=0.0114x—
0.045 TH > THBIHRRIZ 0. 9850 E SV EL, BHORBEALRDIBLFHLLS K ¥=0DL &
L 2=408725,9RbD, ABRFHAR—BICA0CCUTCTREERFRBELNEEIOND, &
o, HHMBEBIZS7.0HE LS5, BRSZMAY MEP Fliciin - RicKEBRREKL C 7 Ticid 4£°C
DEOREHET.5 HELETH 5, LM ->TSCERT CRABRN 2 0AEETZC LIKED, ¢D

0.351
0,304

0.25

y = 0.0114x — 0.0452 (r = 0.9850)
015+

0101

Reaction velocity of Defoliation (y)

RICEE

[ 10 15 20 25 30 ¢
M ;8 Temperature (x)
Fig. 18. #BEZUROEERGHEE L KE & OBF

Correlation between temperature and reaction velocity of
defoliation in highly susceptible tree.
¥ 1-2RRHEBEOLOTH I DMOHDOEEL IBETFNEL 2,

Defoliation in January and February was not so heavy as in other months.
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KBPMO 1 PARKEELE > ORYRENZ S,

X BARESRMF & ERRR

BEEADERFEERRCEOTIL, BEOEPINLEOBRIUROEECEET L ARENEL S
N50T, PHLEBOEEICOWT, RBRET-,

ME L

198044 A 16 B 5 EBE M) 20 ANFEES X OBELEET - 7o StAIR Table 2 IWRLTH
LEBSEHA 6 A (No. 1~6) ORBIT, ch&kb/ME (26~30cm) % 3 KT OEBR LA, HBREIAT
[RFEBATIT, 20 Q4 RRIRBD, 30 Q2ERHRED, £ (AR L) o 3REREREL,
MEP HORBRBEKS LETITY, 20% LRoBBRMNCRERERNICANT, 88, BHOR
BEid 20,000 vy 7 R, BER25°CTHS, BA—ERACERELRNL, UNOLBERRICHT 2H
BERE Ui,

BRIER

BHREA T Lical], ¥HBIUCLHERKOENEEOREEENRE Fig. 19~24 KR LU, $#8&
& No. 1 (Fig. 19), No. 4 (Fig. 22), No. 6 (Fig. 24) ® 3 KiLD O TEAY, %8, 4o 30E
KOMOEERBICER BEALREDONIEV, No, 2 (Fig. 20) & No. 5 (Fig. 23) @ 2 KDH#HA
TREBRICED 2 REHEHREZLSVBLICEHEROZN I D PP TIPS, T/, No. 3 (Fig. 21)
TREVK LHEXORRERMRRBREDOEORBEIE > T3, XAROZHRIER LD b2
DTFREB>TW 5,
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Fig. 19. R UHEAKTIREY 3RBEHA No. 1| ORBEEFOL/L

Accumulated defoliation-percentages of highly susceptible
tree No. 1 under different light-dark conditions.
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Fig. 20. RR2ZWREBTICSY 2 BBIHA No. 2 OREEEEOL (L

Accumulated defoliation-percentages of highly susceptible
tree No. 2 under different light-dark conditions.
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Fig. 21. BRUZHBEHETIRBI2BEBSHAR No. 3 ORBEEROEL
Accumulated defoliation-percentages of highly susceptible
tree No. 3 under different light-dark conditions.
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Fig. 22. R72WRAHTICED 2 REEHA No. 4 ORBEEROLK L

Accumulated defoliation-percentages of highly susceptible
tree No. 4 under different light-dark conditions.
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Fig. 23. R 3UVHEHTICED SMBZIA No. 5 ORRERROL (L

Accumulated defoliation-percentages of highly susceptible
tree No. 5 under different light-dark conditions. .
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Fig. 24. RN 3WREEHTICBY 2MEZHAR No. 6 ORBEERDOEL

Accumulated defoliation-percentages of highly susceptible
tree No. 6 under different light-dark conditions.

COXI K E6ROHBADT IR T CRMUBAHEEL THTORERBICIZ LA EENEL, o3&
REEEBICH SHERL LN LOD, FERRLEPREHFORTR—EDEMERLTOEN, &
7o, REULERE, BEIMEEILITOEHER, LORRARCBVTLARES I -TEbEC LiZh
»lce D LORRERAMCHIEE, £/ FOREEREBRR LABREOMICE, BEALBERKILL
bOELBbNB,

X BREAOMMICRT IRR

REEEBREIOKFELU AT 21DICEBRBOBEMHORRLE, TORYEMS C EMNBET
BB, €T, thFETIOMMYULOFERBRICBOTHEICRVBRERAR L / FEKEREDL, K
D3FEEORBET > o 1) & UKRMIERE, 2) D¥AHERER, 3) >&FKTHEL @E0 MEP
YRR

1) & LARHARER

MEE B

& URHBRIT 1977~79 4.0 3 FEMIC T, #EEAKIZ Table 2 KR L TH B EKL OEAK, 1977 &
6 A 3 BICEIESIEAR 9K (No. 1~6, 8~10) ORHEL D 81 &L, JERZEZHEAR 2K (No. 16, 19) OfF
BMEozheh 20 K0 UBAENRL, A0 HEEKEROHZERLS LEICS LAZIT -1,

1978 4Fici3 5 A 10 BICHISE L M UAHT MBREMA4 K (No. 1, 5, 6, 10) © BELD 425 K&,
FERZHA IR (No. 15~17) DMLY 85 RDI LBEI LR LK,

19794 ICi3 4 A 24 RiC sZHAR3A (No. 1, 5 6) O BiX D 255 K &, F9HZEMA 24K (No.
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Table 5. MEMFEU B LUERZMHE / F0X LARBRER

Propagation of highly susceptible, susceptible and resistant
Hinoki trees by cuttings

BREZHOREE E 5 ER - %1\1;% Zléf%( %rcﬁ%tagi
Degree of No. of No._ of roo'ted of rooting
susceptibility tree cuttings cuttings (%)
1 5 0 0,0
2 10 0 0.0
3 10 1 10.0
4 10 0 0.0
77 0 0.0
N Ok 2 ﬁ 5 10 .
ﬁ:_.fl,‘ Highly susceptible 6 10 0 0.0
g 8 10 2 20,0
o 9 6 2 33.3
¥§ 10 10 3 30,0
=
# g+ Total 81 8 9, 9%
16 10 9 90,0
2
E A 19 10 7 70,0
Resistant
&t Total 20 16 80, 0%
1 119 5 2
5 103 5 4.9
e MO X K 6 158 0 0.0
5 Highly susceptible 10 45 13 - 28,9
B 2 Total 425 23 5, 4%
£3
» 15 25 24 96,0
Q
M OB T H 16 30 28 93.3
Resistant 17 80 30 100.0
# Total 85 82 96. 5%
1 73 11 15,1
W OR 2 5 82 8 9.8
179 Highly susceptible 6 100 0 0.0
g 3t Total 255 19 7,5%
E; 11 80 17 21.3
o % & 2 H 12 75 48 64.0
£ Susceptible
5 2t Total 155 65 41, 9%
e 15 73 53 72,6
* B 2 H 16 74 59 79.7
Resistant
& Total 147 112 76, 2%

* N Mean
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11, 12) ORHEL D 155 KRB LU, FEBZHA 2R (No. 15, 16) ORI D 155 KFFA L LS5 icE LK
Lo : . .

REREELD, SLAUHEERB LI 12 A EAIBOMD, BRREHE~I,

BREEZER

3EEMOHEBRMERIT Table 5 KR LIEBDTH S, 1977 DI LAGERKIIDE - 1288, RS
PADTAIRIREIL 9. 0% THEICE <, FRTHAR 80% & RIEFTH -1, £1, BHEIBRRES 2
&, BBEMEROR D BRIFILERKIZ No. 9 © 33% BEET, No. 10 ® 30%, No. 8 D 20%, No.3 @
LOBDIEFTH - 72. £DMD 5 ROV TR FEIRRA ST AERENS O, EZHKIC
DUVTIE No. 16 2590%, No. 19 2370% T Y, BESHKRICHERTERICBIFTE - 2o

1978 FOEIGRMEEH 5 &, BBZHAREL 5.4 TH- T HEDORERBRALTH - 7o, BHBID
FRRIC OV TIERBZHAD No. 10 12 28.9% TH Y, BIED 30.0% LBREFELTH 7o £OMOD
No. 1124.2%, No.5i34.9% LFEFICENRBRTS -7z, CHICHNTHERFHRZZOETHFE
HT96.5% LIRLAETATOE LHIAFRL, BHBNICA TS No. 156 2196%, No. 16 #593.3% T
H-T, No. 17 DN TIEHLBO S LEMSRE L,

1979 EDOREA T RBEFHOEERIBRLAL D L 7.5% THRE 2EMO VEH~NE L FEALERULT
Hoteo T, BEICOVTRBLBFRL O No. 1 D15.1% T, No. 529.8% LREZREALTS
ofehS, No. 6 RERIMRIT LIS H -7, BREUWAOTHRERIL 41.9% TH - THESZHAL DX
PIEOBNETDH » 7o, BREBICONTEE No. 11 i221.3%, No. 12 B 4B LB 234 ohicods, Bk
ZUREHRTHEERBIFTE -1 FRZUEAORBRRITELRRRALTH » 72,

b/ 30X LARRBREBMSOCIZERBERBET T2 EHEINTN 390, HEX0OBEEX IEHORR
FROPTH No. 1~6 ORMORBERR FHICED. choORBBIIS3EETEERD, OPEH
brbDEELNSE, LhLl, BEEZHAD No. 8~9 LEEZHAD No. 15~17 2H~RTHB L,
NOREICEBKTH2icdrdb 5, BBZHARR ERZHARL DS Ho b BEERBELZ-TH
b L7chio THREZHAR—BRICEBRZIHALD LI URKORBRBENLEIZELI OGN E,

2) XA ’

Rl & ik

DEARRRIT 1980~81 £D 2 Ffichl o TV, HERHIE Table 2 DBOEFER Uiz, 19804
ORBIBBERZHARS LR (No. 1, 5, 6, 7, 8) LIEEZMA2EK (No. 15, 16) O&RBHID3IF 17 H
EOEHERRL, SCORBBICRELTES, 4 H4~THRDEFR LK, AKIZ45EDE / F1
AT 1977 FICH DGR LTEV R bOEAV I, :

SEROFHIROEBDTHBo T, D¥MAE Scm BEILYD, DEAR/NICHADOTHE
STUBICENTE, BAROERARBOR EH LT 0B 2 KTl L, ROt E -3 <icE-
7o ZOBBICS LBERAL, ©=—MTHI T, 20 LED¥KS > CHE L,

1981 EORBRIIAEE 2 AL LS KO FHAERKL, 5CFILRELT, 4/ 6~8 HOMICA LA
ETOEFRET 700 AR 1978 FICEFTHBEMICHER LTV 3L e / F 2RV

EERORERIZF L b 11 H AT,
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BRIER

$5543 Table 6 TR L, 1980 4ED 4 FEAEAKICDEFR L RBZHAD TIEERIL 73.0% TH
BORIFTHY, BHANCAHTS No. 5 5580.8%, No. 61280.0% LB DEORTH -7, F 7o,
BENbDTH No. 7 12 60.3% TREBMIRIASGNED >, CHEMTHREZERDOTEHEERR
84, 3% THBRIHAL D POBORE L -7h, COMEOMIKIILERES % THEREZFD SN D
oio ¥1z, BEEBICOVTIIRRZMAD 53 FAEHIATSH S No. 5, No. 6 iF No. 7 D19 44ELD
SDPBOROEBERL, BOE 15 FAEOEBRZMA No. 15, No. 16 LHRTHTH BHIEEHRT
H o7,

RiT 1981 £ 3ELEAKICDOER LI DIKDVTR, MEZHARDTIGEZERL 65.6% T, HIFEX
HELTPENOEIEBRRTH -7c. BHANOEERICONTHSE, No. 1 63.3%, No.8i260.0
FBTREAEFRUTEY, No.7iR73.3% ThHFHLENS BIFTH -7 FEEZHA O FHEERRI
71.7% T, PROBBREZHALOMCHERERBED OWE» -7z (BRESX). T, BEEHICONT
LHIFEORLBLAEEDL DL B3EED 1 SABMOBERDHIMA L RKEBHERSL ENE T

2HEMOOEARBREELTH B L, BEZIUAREBRZIEALIZEALEZRTL, PRDFHOEER
BHohic, T, WEDOX LARRTREIEBHBEOBVHEBADBERRREMNBEDLONS ~1rc L L
KTHBE, CODPEABRRTREBICIZLALERI S BEERIBITTH -7 T, —HKOE/
FOOERTHRBMIC L 2FEHEROBORLNOW, v/ FOREFEEARKERAET 2 0 OHEME
EWERT DL, PE¥ERTHBELTAEDPRTORFRERSBONS CEMPFODICIE- 2o

Table 6. BBZHABLUEBZNAR: / FO > ¥RERER
Propagation of highly susceptible and resistant Hinoki trees by grafting

Degree of No. of . No. of living 1?5?5?2%%&
susceptibility tree scions grafts
1 76 52 68, 4
4 5 73 59 80,8
g% WOk 2 & 6 75 60 80,0
Eg Highly susceptibie 7 58 35 60. 3
'58% - & Total 282 206 73, 0%
Q
» D
gé 50 ) 15 35 31 88.6
&g R Z#H 16 35 28 80.0
R Resistant -
2 Total 70 - 59 84, 3*
3 1 30 19 63.3
§§§ Ok 2 M 7 30 22 73.3
2 ‘
-é,\'g' Highly susceptible 8 30 18 60.0
1]
e # Total 9% 59 65. 6%
1810 ~
£ é 15 30 20 66,7
¥§~ E T 3 16 30 23 76.7
@m é Resistant
5t Total 60 43 71, 7%

* SZ¥E Mean
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Table 7. ME PULEKREOEELRTEITORY
Susceptibility of grafts from highly susceptible mother trees

MEP & ® % © H ¥

E 5| MEXR Days after fenitrothion-treatment
No. of No. of
tree twigs 1 H 2 B 3 H 4 H 5 A 6 H S 2]
Ist day | 2nd day | 3rd day | 4th day | 5th day | 6th day Mean
10 o] 0 0 3 3 4 5.1
10 0 0 2 4 3 1 4,3
10 o] 1 5 5.0

3) DEARTHMLIEiED MEP BI4HER

Bk} & ek

1981 4£ 7 4 20~28 B ¥ TOHRMIC, D AT LB MEP RICH LTE D& 3 BRIGERY
DDV TORBRET » oo HERIHEOO>FAARTESR L1 15 BEO>EFRY GaRZH: No. 1,
5 6D 3FHMSENENEKTD) MoK 2R OH 0 ROHRANMIERK LIz, HBUMMER 7 A
20 Hic MEP 1% ARICRBELBICKkELELL, 2OBREERRLZEIEEL, FEEEONER
ZhETERUFETIT -7

RRLEE

MEP 1% A FicBifEEk, BEOHEESENI/NIEE, LEZO AR EBHEIIICRT & Table 7 O &
ST B, HER/INE 30 KIC DT MEP AIME S OM L AERRMBNSETO AKIZ3~6HT
Foteo CORNEEERERIIIBBICIE No. 5 24, No. 612 1K55H0, No. 4 It7o0TRELERS
CoiMotce LpL, 4 BEIRIAE No. 11334, No. 5 TiZ 4K BLU No. 6 i 3 RNV
LAHEL), ZOBRELERIHLVESL 6 HBICIE No. 1, 5, 6 DEZ 10 KD/, UHOEERDY
SUENBET U, 3REEIOZNZN 10 A0/ © BEEEIC 253 TO ¥HAHKE, No. 1 TR
5.1H, No.5it4.3H, No. 6 Tii50 ATHhBEMIKSVTRAREUHERUL o/, i, OF
AEER LI 38 (No. 1, 5, 6) OEERRICOVWTIR TTRELDRBRET - TE720, TORBE
BREBBRALTH -7,

DT EHLOERTHEIML MEkicid, MEP #ashbiid, TOEMER UL IC#L CEEHR
ERT T EDBH ST - e,

XI b/ %UAHOHEKICOVWTOREEXBROKRE

MEP Hlic X BREXEFRICNETOLECAL ) FEFIBRLTV S, UL, &/ FPAOH
AiL20TH MEP AL X 2 REREFERHENZLBELIROVTORN G LETH S, fhick / + L[
L&D BB ROEESDOH Y S, TRFu, 2Xa, 2/ FHV 7%/ +HoMARICR, £/ +&H
BRICEET L O8I THERSEEI OGNS, 2T, &/ FRo@KEDLC MEP Rlic Xk 2 RERE
OERICONVT, YIBBARKKRFICHE I TO 3EREMEE UTREERT - 1

P& R

EEEETIEKOARRL, v/ +TH 0B MRTH-» TERTRT. LidB-ThalEIC
DL RBESELET 2HLBELEEECHET 2101, SHROBRBANKLETE S, UL, YHBAIK
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BERXNTVEE ) 2RADENENOERMIIZZLE LAV, HOEBTT TR~ XS, v/
FTREBEER EFEcOE TS, 10 BRTRTHRRZY, EREMHL bICEET S, LItW-TEHR
KELBREERBROCEFEEZHATECEREE T, PROBEHTCHEHMED MEP AL T 2 RiE%%
BHCRHTICLITEETHAS, COEZERLLEUTEENCHS £/ +HOMK13E (F/
REE) KOV THHEEET- 1.

HALHE (38) 204K Table 8 WRLTH5, RRII77TESAIBEML681RF
TOPMICIT-> e BMBZ LIRRICTRLTH I BERBOEEL S, ThTh 2K T>D/EERRL
foo HHOMBEITREE S BERNO LFETT 2. 2OBROEERFILOVWTRERBE L.,

1979 R BHBRE LTS5 A 22~29 A TOMCTEOREET» 2. HRAME (RE) AR

Table 8. b/ +82FE LIHIEMOME PHIIC X 2%EERN

Results of test on possibility of defoliation by fenitrothion
among tree species and varieties in Cupressaceae

HWEAK| s B B 10 H B 15 8 B
BE (FRam £ o X 5 No. of 5 days 10 days 15 days
Tree species jet trees after after after
pecles or variety Treatment tested treatment | treatment | treatment
247 Ve F A 30 + 8 + 20 + 27
Camaecyparis obtusa var,
formosana B 30 + 13 + 28 + 30
A4 Y av ks A 10 0 0 0
C. oblusa var. pendu'a B 10 + 3 + 8 + 10
e FA =} A 0
C. pisifera var. squarrosa B 7 0 0 0
F o K B e A + 2 + 8 + 8
C. obtusa var. breviramea B 8 + 4 4+ 8 + 8
A AT Ve s A 10 0 + 10 + 10
C. obtusa var. breviramea
forma aurea B 10 + 2 + 10 + 10
a /7T H v A 10 ¢ 0 0
Thuja orientalis B 10 0 + 1 + 10
= & 4 & A 5 0 + 2 + 5
Thuja occidentalis B 5 0 + 5 +
FHYMF R A 5 0 0 0
T. plicata B 5 o + 1 + 1
4+ 2 ¥ A 7 L0 0 0
T. orientalis var. pendula B y 0 0 + 7
¥ A + ®m A 20 0 0 0
Thujopsis dolabrata B 20 0 o 0
7 4 Y kB N A 5 0 + 2 +
T. dolabrata var, variegata B 5 + 2 + F
BAZXHATE A 10 0 0 0
Sabina chinensis var. Kaizuka B 10 0 + 10
EFE e I VY A 4 0 + 2 + 4
S. chinensis var. Jacobiana B 4 0 + 4 +

:ME PREAEC#T 55k, Dipping twigs into 1% emulsion of fenitrothion,
: MEPR#rhick X L4 25, Putting basal parts of twigs in 0.25% emulsion.
L h TS MENE B, Very slight symptom of defoliation.

+ = »
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DEBDTOTRLUTERNICERINTNE, a/FHVTI0K, R4 V2D 10K, 227
VENRTE, =F 4 EN6K, 74 YENSEK, FyrHEOK, FHF Y 2Xa5kK, 1 LAF6XK,
EARSA, BUYYE/ * 3K, H LT RO/NEIC MEP 1% A% BBET KA AEED
¥, EO/NEILT —~FTRIEZDT TCZOREERRRIFAERET > -,

RHREER

1977 £ O RIL Table 8 DLBHTHB, IO I3MEDLEEL 3 EBEAS L, BEREL
FFBESICI0BNETh b/ 2DEI -2 D E LB LOEERSE R L Mikize By
1257, T OTHUMBHED ONILDETH T,

BHKS LTS5 ABCBEOREERERLLBKZE A TV /388K, F4 KEN2KDAT
Hoteo BEBROELFETS BECBOEEERERLEZSOR 247V /13K, R4V 29k
3$,f*£tﬂ4$,ttﬁVtN2$,74UtﬂéiﬁéotoﬁEEKﬁ%&ﬁﬁmébET
BEA4T7ve/F, Ferfen, dFTVen, =F4Es8 T4V, ZFesvy /D6 BEDE
BEAD SRR LIUMED R EA LT b PUBRSS SN, KRR EFETR, BlAS Lk
TEKBEEOAONEDP ST AA V2V eNWK, a/FHVYTI0K, FHFYFAZXa1XK, £ PRFE
TH, A4 X847 10RCOOTDREEESD 2, BHKS LETIR 6 Ml HRRO EIETR
11 MESEEOBELT Ui,

1979 FEICHERER LA RIZAKE LTRAEORBRE B EALRALL S NERTH D, HELTLD
FORKBEETR DL TH - T,

it,?ﬁv/,&nv/,z#momfﬁ&@méb&,%k&wr&&r%sxfoﬁﬁ%ncf
Bt BERRILHBNED -1

uxoﬁﬁm%i&%ﬁmﬁﬁénrw5mbnft&@ﬁ*&&abfm5nb 53012 & REH DS
D15 PIRERRERE R LIC Ve LA LZOBETRINLDO L / DA OKBICE T IRERR L
ETbe/ +ICHNB LHEBER 2D TELS, 7, REKSLETHE / +0RBEHEADL S
BUOEEES CTBARINETOLLARDOH SR, Lizht-T, &L MEP HOBAGEES %
EUTHT O PUEKEERY, CRONLBKIES SNBIEIT, £/ 208D UHRLKIEE
THXSUBKOHET 5L X bHTEN E#L Bhde LbL, £/ HCRVEULTOEY Y
FIEDONTH, HRANESNT, RRNTEUD kO TR HIRHBLETS B,

. XI Actinomycin D QCJ: 8%*&51};5&& :

MEPA&@%%M;&t/#@im%ﬁﬁ%@%ﬁﬁ%ﬁowrﬁ?tmﬁmwﬁbontwamv
w10, cnmxatt/*%ﬁmabc&ht%ﬂ@ﬁ&%wﬁilfvz@&&%ﬁﬁb,cnm;a
T%EWKﬁﬁﬁﬁéné;ofbéoLtonCQ—ﬁmﬁmoﬁﬁ%tcmrm%#ndiﬁﬁﬁ
RBEROOITEHB, ABRETHAEESS L HEEEREBERR 7/ F /<1y Ditksd v
4" (Phaseolus vulgaris L.var. Red Kldmy) 0)%%!@&%%%%2@?:3@@]”@5 5 EEERCHR
RENBLLGIC, CORENERBY LTINS 270 €T, AEORREVLKEUNET I F/
4y DX/ +OREREAEHRECOVTRBET > TH I,
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MR & ik

19804F 5 A 19 AiC Table 2 HDBWRBEZMA 3K (No. 1, 4, 5) OEEH» S /MK (25~30cm) % &
NENB AR, GEISAELRR LI, KFEBEHIS 10KTD, AHIIOAXDNEETI/F /=4 DD
lppm BFHRICHEB LABARILLTE S, RARITZDS bO¥D (ERE,LSAT>O/MD) £1%
MEP S A TREME U, BOO¥SRIT 7 F/ <4 v v D sk 3 HRGEE L Th S EHko MEP #|
MBEET - 1o HEEP S 10 K DEH 0 RDMEEROTT 25/ %4+ ¥ DO 2ppm FHKICOV

T b ABROMIET,

BYOOERRH S 5 K7D,

/74 v v DREBRTHT MEP MEDAET -1,
68 2RFTO15 A, BEEF UBRELZRIL,
ZINEDOBRBUTEDOEEREZ RN L,

BREER

MEHS AT SICHEEREHE L,
foo FMELHE5MEBVELDERELERMILIT,

%/,

ZOEEBREAE L.

6 2HIC

Table 9. Actinomycin D it X 2RBSHAOKIER

Defoliation-percentages by fenitrothion after treatment of
actinomycin D in highly susceptible trees

S b AO/MESVTIRHEXE LT, T2 F

SRER

MBELERIC HNTIENELE TAhENO/NMEC DV TERL
3ARDEHEOFEAEF M L Table 9 i

BEABER 20 O BMRETHEAKI RN
o B Tested tgeg&;z Highly susceptible tree No. 1 Highly susceptible tree No. 4
parc. of def, - BRER FRAF R
Treatment %ercer%age ﬁ Per- %ercer%age 3? Per-
775724 Y MEPRYERT | defoliation (%)  |C6Pt38E|  defoliation (%) | centage
&DMEWEE Iéjé% URERY of _re-d of re-d
ncentration |[Keeping time| _ — mained, — _ maine:
of in water after 1Da SSE GDaH)SE llDaISSEl leaves 1DassE 6DaIOSEI llDa15SEl leaves
actinomycin Dlactin. D treat| “2¥ y ¥ (%) ¥ ¥ ¥ (%
tppm [y 03 BL® | o1s2| sa2]| 98| 48| 136 364| 120] 380
tppm | a3 B d;ys 21,9 13.0| 19.5| 4s5.9| 21.0] 187( 246| 36.8
zppm |52 A h;u 51| 3.7] 13.2| 420| 204 300| 169| 327
2ppm |45 R d;tys 21,9 16.4| 24.8| 369| 24.1| 200} 228| 321
xR = 6.7 19.9| 14| 79| ss.o| 18| 76| 116
ERA - B LR v :
\ Tested treeﬁ Highly susceptible tree No. 5 ¥ 13 ff Mean
Tﬁ& i _parc. of def, % : AR % R REER
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Studies on the Abnormal Defoliation of Hinoki, Chamaecyparis

obtusa, by the Spraying of Fenitrothion
Ryuji Hosopa®

Summary

In order to prevent the prevailing pine wilt disease, a mixed emulsion of fenitrothion
(dimethyl-3-methyl-4-nitrophenyl phosphorothioate) and EDB (1, 2-dibromoethane) was sprayed
in the south-western half of Japan from 1974, However, strange defoliation and the consequent
death of Hinoki, Chamaecyparis obtusa, were observed in and around the sprayed areas in many
prefectures such as Kochi, Osaka, Nara and Shiga. Although the syptom of this abnormal
defoliation of Hinoki is quite different from that of usual chemical injury of trees, it was
strongly suspected to be brought about by the spraying of the insecticide. Since Hinoki is
a very important tree species in warm temperate zone and has been planted adjacent to pine
forests, this abnormal defoliation of Hinoki posed a serious obstacle to the implementation of
control measures against the prevailing epidemic of the pine wilt disease®,

The Forest Agency and the Forestry and Forest Products Research Institute carried out
experimental sprayings of fenitrothion and EDB on a Hinoki stand in 1975%, The result
showed that the spraying of fenitrothion was responsible for the defoliation and resultant
death of Hinoki. After the experimental sprayings, several studies on the defoliation were
conducted and the following results were obtained.

1) The defoliated Hinoki trees are observed at the rate of about ten percent of the total
standing trees”.

2) Defoliated trees appear very sporadically and any relationship between their locality
and the topography is not observed. The distribution pattern of defoliated trees is random
or uniform®.

3) The first symptom of defoliation is recognized about a week after the spraying of
fenitrothion®?,

4) Fenitrothion causes no defoliation to most of the Hinoki trees, but some of them are
very susceptible to it and die due to the heavy defoliation. A few susceptible trees can
survive with defoliation of only old leaves®?.

5) The susceptibility of individual Hinoki is hereditaryi®.

6) Not only fenitrothion but some other insecticides cause the same defoliation of
Hinoki®®9,

7) The amount of endogeneous ethylene has a strong relationship with the mechanism
of the defoliationl’1®14,

The author has carried out the following studies on this chemical injury of Hinoki since
1976. This report summarizes the results of six years studies.

1. Detection of fenitrothion-susceptible Hinoki trees

Fenitrothion-susceptible trees can be detected by dipping a twig collected from the indi-

Received December 21, 1981
(1) Kansai Branch Station




Ze=toFxY (MEP) #iRX 2/ +DRERERRHETINE (EH) — 49 —

vidual tree into an emulsion of fenitrothion. Using this twig dipping techique, many Hinoki
trees in several stands and seedlings in a nursery were tested. The results of this test (Table
1) and others”® indicate that seedlings show no symptom of heavy defoliation. Among trees
over 8-years, highly susceptible trees were found at the rate of under 10 percent. Some trees
showed only a slight symptom of defoliation. Two trees detected as highly susceptible with
the twig dipping technique were sprayed with 0.25 percent emulsion of fenitrothion and died
showing heavy defoliation. Through this test, Hinoki trees listed in Table 2 were selected as
materials of the following studies.

2. Diversity of susceptibility

Four twigs were collected from the individal tree shown in Table 2. Two twigs were
dipped into 1.00 percent emulsion of fenitrothion and then, after they dried, the basal parts of
them were kept in water (method A), The basal parts of another two twigs were put and
kept in 0.25 percent emulsion of fenitrothion in order that fenitrothion may be absorbed into
the twigs (method B). Half of them were kept in a room under natural temperature and
the other half was kept in an incubator under 25°C from June.1 to June 20, 1979. Dry weights
of fallen leaves were measured every day.

Accumulated percentages of defoliation in four cases are shown in Figs. 1~4. When twigs
were treated with method A (Figs. 1 and 2), twigs from trees Nos. 1~6 defoliated more than
half of their leaves within two weeks. On the other hand, twigs from trees Nos. 15 and 16
showed no defoliation. Twigs from Nos. 11~14 defoliated their leaves less than 20 percent
in 20 days after treatment. Although susceptibility may wvary continuously with each indi-
vidual Hinoki, it is possible to categorize it as resistant, susceptible, or highly susceptible.
When twigs were treated with method B (Figs. 3 and 4), defoliation curve of each twig was
different from that in Figs. 1and 2. Fig. 5 shows the daily change of defoliation. Maximum
defoliation is observed 4 days after treatment with method A, but no clear peaks are observed
in the case of method B. The defoliation pattern of twigs treated with mothod B is different
from that with method A (Photos 1 and 2). '

3. Difference of defoliation in different parts of the tree crown

Twigs were collected from upper, middle and lower parts of crowns of highly susceptible
trees Nos. 1,4, 5and 7. After the twigs were treated with method A, the dry weight of fallen
leaves was measured daily.

Results are shown in Figs. 6~9. Daily change of average defoliation-percentage of four
trees is also shown in Fig. 10. These figures suggest that there are no differences in the
degree of susceptibility in different parts of the tree crown.

4, Relationship between fenitrothion concentration and degree of defoliation

Fenitrothion-emulsion in concentrations of 20,0, 10.0, 5.0, 2.5, 1.0, 0.5, 0.25 and 0.10 ppm were
prepared. Twigs from highly susceptible trees Nos. 1, 2, 4, 6, 7 and 8 were dipped in these
emulsions and kept at 25°C. Dry weight of fallen leaves was measured every day.

Results are shown in Figs. 11~16. On the whole, especially in cases of trees Nos. 6, 7
and 8, there is a tendency that the higher concentration of fenitrothion brings about the heavier
defoliation. However, it is difficult to find such tedency in cases of trees Nos. 1 and 2, As
shown in Figs. 1 and 2, tree No. 1 is regarded as most susceptible among the trees. With
such a very susceptible tree, it is considered that heavy defoliation is brought about by even

very low concentrations of fenitrothion.
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5. Seasonal change of days from treatment to the beginning of the defoliation (days for

reaction)

Twigs were collected from trees Nos. 1~6, 8~10 and 15~19 in every month from May,
1977 to April, 1978. After treated with method A, they were kept at room temperature. Days
for reaction were observed.

Results are shown Table 3. Trees Nos. 15~19 did not show any defoliation all through
the year. Trees Nos. 1~6 and 8~10 showed heavy defoliation from July to October within
4 days after treatment, However, days for reaction were prolonged in other seasons, These
samples also did not show as much defoliation in January and February as they did in other
seasons. Fig. 17 shows monthly changes of days for reaction and monthly mean temperature.
It indicates there exists an inverse proportion relationship between monthly mean temperature
and days for reaction.

6. Effect of temperature on the defoliation

On April 24, 1978, 12 twigs were collected from each tree of Nos. 1~6, 8, 10 and 11~17.
Half of them were treated with method A and the other half with method B. They were
divided into six groups and each group was kept under 5, 10, 15, 20, 25 and 30°C with 12 hr.
light and 12 hr. dark condition, Days for reaction were recorded.

Results are shown in Table 4. In both treatments of methods A and B, the higher temper-
ature caused the quicker and heavier defoliation. Resistant trees of Nos. 15~17 showed no
defoliation with the treatment of method A, but showed defoliation with the treatment of
method B. Fig. 18 shows high correlation between temperature and reaction velocity (1/days
for reaction). Reaction zero temperature is estimated to be 4°C.

7. Effect of light and darkness

On April 16, 1980, three twigs were collected from trees Nos. 1~6. They were treated
with method A and kept under 24 hr. light, 12 hr, light & 12 hr. dark and 24 hr. dark conditions.
Temperature of each condition was 25°C. Dry weight of fallen leaves was recorded every day.

Results are shown in Figs. 19~24. From these results, it is considered that there may
be no effect of photoperiods on the defoliation.

8. Propagation of highly susceptible trees by cutting and grafting

Cutting was carried out in 1977~79. Scions were collected from trees Nos. 1~10, 16 and
19 on June 3 of 1977, from trees Nos. 1, 5, 6, 10 and 15~17 on May 10 of 1978 and from trees
Nos. 1, 5, 6, 11, 12, 15 and 16 on April 24 of 1979, They were put in a cutting-bed watered with
an automatic sprinkler. Investigation on rooting was conducted in early December every year.

Results are shown in Table 5. Through three years of tests, the rooting percentage of
scions from highly susceptible trees was always much lower than that of resistant trees.

Grafting was carried out with four years old rootstocks in 1980 and with three year old
rootstocks in 1981. Scions were collected from trees Nos. 1, 5, 6, 7, 15 and 16 in mid-March
each year. They were kept at 5°C until early April and then grafted. An investigation on
living grafts was conducted in early November every year.

Results are shown in Table 6. Percentages of surviving grafts collected from highly sus-
ceptible trees were nearly the same with those from resistant trees.

Susceptibility of grafts from highly susceptible mother trees was tested in 1981, using
surviving gafts from trees Nos. 1, 5 and 6 which had grafted in 1980. As shown in Table 7,
days for reaction of them were the same with those of their mother trees.
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9. Possibility of abnormal defoliation by fenitrothion among tree species and varieties in
Cupressaceae

Two twigs were collected from each tree listed in Table 8. Using methods A and B, possi-
bility of abnormal defoliation among these trees was tested in May and June of 1977.

None of them showed such heavy defoliation as highly susceptible Hinoki trees. A very
slight symptom of defoliation was observed in several tree species and varieties with method
A and ten species and varieties showed slight symptom with methods B (Table 8). Many trees
of Pinus densiflora, P. thumbergii and Cryptomeria japonica were also tested, but no symptom
of this chemical injury was found.

10. Effect of actinomycin D to prevent the defoliation

Twenty five twigs were collected from each highly susceptible trees of Nos. 1, 4 and 5 on
May 19, 1980. They were divided into five groups and each of the five twigs were treated
as shown in Table 9 and kept at room temperature. The dry weight of fallen leaves was
measured daily

The mean percentages of the five twigs’ defoliation every five days after treatment are
shown in Table 9. From this table, it is difficult to find any clear effect on actinomycin D

to prevent the chemical injury of defoliation of Hinoki.
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