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CHAPTER I
PRESENT STRUCTURZ OF EXPERIMENTAL AND
RESEARCH ORGANIZATIONS

1, “sLeoreh Oreanizotions on Insect Pests in National
“xnerimantal laboratorics

A. Agricultural Technical Laboratories

Du=ariment of Patholory and Insects:

1. Pathology Livision:

a. First Bacterial Disease laboratory (Kesearch
on classification of bactarial disease)

b. Socond Zacterial Disease labaratory (Research
on trcatment of bacterial disease and ecol=-
ogical aspects of pathogenic bacteria)

c. First Viral Disease laboratory (Research on
classification of viral disease)

d. Second Viral Disease Luboratory (Research on
treatment of viral disease)

c. FTirst Cladothrix Disease laboratory (lkesearch
on ecologzical aspects of Cladothrix disease
in field crops)
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5 ' f. Second Cladothrix Disoase laboratory (Re=
! ‘ ) sgarch on ¢colorical aspects of Cladothrix
paddy rice discase}

e e ara s ats [P IO TSN PPN - | RS orory
|
li
!
hi
s G

2. Third Cladothrix Discase laboratory (biochom=
ical resoarch on diseases of principal
crops) {

* 2, Insect Division:

a. tirst Inscct Post Provention and EZlimination
laboratory (Research on insec¢t pest nutrie

{ tion and crop damage caused by insect

i : pests)

b, Second Inscct Pest Prevention and Elimination
iaboratory (kesearch on methods of survey=
i ing insect poest growth and causes of inseoct
T T =T variation)

¢, Third Insect Pest Prevention and Elimination
- laboratory (Rescarch on effectiveness of
now insecticides asainst chief insect pests
and methods of application)

. d. Insect Outbreak Prediction laboratory (ite- {
: search on the mechanism of insect pest out-

{ (? SRR . broeaks and their prediction)
: a4

! ' e. Insect Identification and ClassifCication
laboratory (Rosearch on identification and

c¢lassification of harmful and useful ine
sects)

f. Nematoda laboratory {Research on c¢lassifica-
tion, prevention, and elimination of harm-
ful XNematoda)

B e L o TR 1 R

2. Insecticide Division:

a. first Insecticide and Chemiocal laboratory
(Research on insecticide improvement and
use)

b. Second Insecticide and Chemical laboratory
(Research on germicide improvement and use)




3
¢, Third Insccticide and Chemical laboratory %
-« {Avsvarch on improvement and use of supple- 2
W nichitary acents) ;
=1
d. Iayeccticide laboratory on Physics and Chem= %v
v istry {Resoarch on new insecticides involv=- g
: inz physics and chemistry) ?{\
i 3
i . v. Insceticide laboratory on Biophysics and Bio=- 3
chomistry (ilasocarch on now inmocticides ine
volving biophysics and biochemistry)
2. Aszricultural Experimental laboratories 3
; Bnvironmentpl Denartnont
a. First Jiscase laboratory (Research on preven=- :
tion and treatment of principal crop :
- disocases) - i
b. Second Niszasoe laboratory (Researchi on ecol- :
o:rical aspects, prevention, and treatment
of sweet potato diseases) :
¢. First Insect Vamage laboratory (Research on :
insect nrevention and elimination of paddy
1 rice and field crop insect posts)
O
d. Sucond Insect Damace lakoratory (Research on
prevention and elimination of Nematoda c¢rop
pest;
é C. Domestic Animal Experimental Laboratories
To ey Crop Denartwmaont
: Fifth IFeeding Crop laboratory (Research on dis-
ease provention and trcatment of fodder crops
and pastures)
J, Horciculture Experimental lLaboratories
Soecand Saonrvnent of Pruit Trcees
a. Fruit Insect Pest Qutbreak Prediction labor-
atory (Resocarch on predicting outbreaks of
E
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, insect posts of decidudus fruit trees)
i ‘ in Uiratsulta

b, Fruit-Tree Discase Qutbreak Predictlion labors
atory {Resvarch on prodicting outbreaks of

Geeliducus fruit troo disease) in Hire-
=, tsuka

e e - o ———— "+ -, it =

¢. Oranso Discase laboratory (llesearch on dis=
o ease provention and treatmont of orange
LT : varieties) in Kozu

d. Orannze Insect DJamage laboratary {Research on
o prevontion and elimination of varicous in-
S sects in oranges varieties) in Kozu

dMerioka Branch

P ... .a., Disoase laboratory (Research on disease pre-
vention and treatment of horticultural ==
crops)

- o b, Insect-Damage Laboratory (lesearch on preven=
. tion and elimination of insect pest in
horticuitural ecrops)

Xurume Pranch

(“3 o T a. Inscct Damare Laboratory (Research on preven-
tion and elimination of insect pest in
horticultural crops)

£. Tea Lxperimental laboratory

Cuitivation Department

2. Disease laboratory (Research on disease pre-
vention and treatment of tea trees)

b, Insoct Damage Laboratory {Research on preven=-
. : o tion and elimination of insect pests on tea
trees)
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S doklmido Anricuitural Dxperimental laboratory

copvmen o 6f nathaTa -y ntd Tnsacts

Discasu laboratory {Rosearch on disease

v -
resistance ol thoe potato plant)

b, Scecond Diwscasce Laboratery (Research on chief
crops, wwaciculuural crops, and industrial
Crous)

¢. Firut Insce: Damagre Laboratory (Rescarch on
isscct pest provention and elimination of
inscct postiin main crops, horticultural
crops, and industrial erops)

d. Second Inscct Damage laboratory (Rosearch on
proveasion cnd olimination of harmful ani-
mals and inscets in soil)

o Tietld Cultivation Department

a, Fiold Inscet Damase laboratory. (Rosearch on
insect pest prevention and elimination of
field crop inscct pests) '

- N &, Tohoku Agzricultural Experimental lLaboratory

Wirst Cnltivatien Menartment

a, First Disease laboratory (Research on disease
rosistanco of paddy rice)

b, Second Discase¢ laboratory (Research on oute
brealks, ecological aspects, prevention,
and treatment of diseases of paddy rice
and socondary paddy field crops)

¢. Inscct Damage lLaboratory (Research on preven=
tion and elimination of insect pests of
. paddy rica and secondary paddy field crops)

Soconad Cnltivation Nenartment

a, Farm Ficld Discase lLaboratory (Research on
occurrcnce, ecological aspects, prevention,
and treatmont of field crop diseases)

-5 -
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L. Farm Fleld Insect Damapge laboratory (Research
on provention and elimination of flield grop
inscct posts)

H. Hokuriku Arzricultural Gxperimental laboratory '

Environmental Nenartment

a. First Discase laboratory (Research on disease
resistance of main crops)

b. Socond Diseasc Laboratory (Rlosearch on oute
break, ecologzical aspects, prevention, and
treatment of main crop diseases)

¢. Insect Damagoe Laboratory (Research on preven-
tion and elimination of main crop insect
pests)

I, Tokai-iinki Asriculturatl Experimental laboratory

Tirst Cultivation Department

a. Disease laboratory (Research on disease pre=-
vention and treatment of main crops)

(:) o b. Insoct Damage laboratory (Research on preven=
tion and elimination of main crop 1insect
i pests)

J. Chukoku Agricultural Experimenta?l laboratory

Cultivation Denartment

' a. First Disease laboratory (Rescarch on disease
resistance of paddy rice and wheat)

b. Secohd Disocase Laboratory (Research on dise-
. , case provention and treatment of main crops)

c. Inscct Damage lLaboratory (Research an preven-
. tion and elimination of main crop insect
pests)
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e Suinwoku Araricultural Zupocimontal laberatory
A N S P T L AU M A s
' ) 75-';1
a, Discase laloratory (llescarch on prevention : h
. and treaceont of main crop diseases) : .
b. Insccet T.uace Iaboratory (.lesearch on pre= i
venitioa cad climination of main orop in=- i
scct posty)
I.. bHyushu Agricultura’i Exporimenta?l laboratory 3
|
Tiret Bovironwental Nenartinent E
E
a, First Discase laboratory (Resoarch on out-
Lreak and ecological aspocts of main crop
B diseasos)
b. Second Disease laboratory (Research on pre= J
vention and treatment of main c¢rop diseases) 3
¢. First Insect Damazo laboratory (Research on 3
outbroak and ecological aspects of main 1
crop insccet pests)
d, Second Inscct Damase laboratory {(Research on ]
prevention and olimination of main c¢rop %
inscct posts with chemicals) 1
e. Third Insect Damage laboratory (Research on J
insoct pests outbreak prediction in warm
arcas)
Cars Mield Separtrent
a. rarn ricld Discasec laboratory (Research on 3
provention and treatment of field crop 1
discases near thoe coastal sea of southern
wyushu)
. Scricultural Cxporimental laboratory
VUoitale e denartront
a. lulberry Discase Laboratory {Research on
-7 -
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) o outbrcak, ecological aspcets, prevention,
‘ and trcatment of mulberry disocases)

b. Insect Pests laboratory (Rosearch on mulberry
tree insect posts and their prevention and
. methods of olimination)

¢. Granular Disease lLaboratory

d. Malcosis laboratory

e. Sclerosis laboratory

g - ' f, Sericultural Viral Disease laboratory ' :

Taheolin 3Branch

- a., Pathology laboratory (Research on pathogens,
insect pests and prevention and methods of
eliminating mulberry tree insect pests)

3 - Chubn _Eranch

a, Patholozy laboratory (Identical research
structure as Tohoku Branch)

fansai Branch

i ‘ (s a. Patholozy laboratory (Identical research
! ’ structure as Tohoku Branch)

Kvushu Sranch

; a. Pathology laboratory (Identical research
: . structure as Tohoku Branct )

ST

W. Fforestry Experimental laboratory

2rotection Serartment

E: 1. Treo Discase Division:

a. Tree Discase laboratory (Research on physio=-
logical phenomena of tree diseases)

b. Bacterial laboratory {Rcscarch on timber de-
cay and Micrococcus versicolor)

e ek e = = D e gprry—
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a, First Inscct laboratory (Research on physio=-
lo:ical and ccological aspects of leafw
caviug lasccts)

L. Sccond Zncect laboractory (Lesearch on ecolo=

i secvs of tinber=perforating ine-

Bird and tamnral BDivision:
a., Siist 2ird and lLammal Jaboratory (Research
on prevention and treatment of damage

caused by wild birds and mammals)

U. Scconc Lird and MNammal laboratory (liesearch
on protection of wild birds and mammals)

raneh

P T I
Tniitaido

a. Protection laboratory (.esearch on insect
pests prevention and treatment of seedling
beds, forests, and virgin lands)

sranch

Protection Department:

a. wild atv laboratory (Research on prevention
ol damare caused by wild rats and harmful
animals)

b, Inscect lLaboratory (Research on damage pre-
veation and ecolozical aspects of forest
insects)

¢. Tree Disecaso laboratory (Research on tree

discases and bacteria)

]
Iy
3
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Protection Lepartment:

a. First Protection laboratory (Research on
prevention and treatment of tree diseases)
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L. Second Protection Laboratory (Research on
prevention and treatment of insect damage
in forests)

Sranch

Suikoku

a, Protcction Laborvatory (Jlescarch on preven=
tien and eliminacion of inscéet pests in
scedling beds, Terests, and virgin lands)

2ranch

nvushu

a. Protuection
tion and
forosts)

laboratory (Research on preven=-
elimination of insect pests in

Pranch

0.

~ .
iratlis

a, First Protection Iaboratory (Research on
- prevention and treatment of forest dis-
cases)

b. Second Protection Laboratory (Research on
prevention and elimination of insect pests
in forests)

Foodstuflf laboratory

Storare and Processines Devartment

Termented

a. Insect Pests Laboratory (Research on ecolo-

- - zical aspects and prevention and elimina=-

tion of insect posts attacking stored
grain)

b. Pathogen laboratery (Research on classifica=-
tion, ecolocical aspects, prevention, and
elimination of microbes in stored grain)

Tood Denartment

a. Ferment nicrobe laboratory (Research on
microbes in fermented food)

- 10 =
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do  Fukushismn Preflcctural Agricultural Exporimental
lTahoratory (Prevention and treatment of rice
. Llirht discase due to cold c¢limate)

i i L
A R

Tk

L T Wl

5, Nareno Prefcectural Agricultural Experimental
iaberatory (Jrcvention and treatment of rice
blicht disecase)

C. Iburari Jrefectural Arricultural Experimental
laboratory (Prevention and olimination of
ficld inscct pests)

el Lbeh: L,

WY et

v, Shizuoka Prefcctural Aszricultural ZExperimental
laboratory (Prevention and treatment of granue-
ar bacteria nucleus rice disease)

Ay

R
al

. Suhira Prefectural A¢ricultural Experimental
laboratcry (Prevention and treatment of yellow . 3
siuat rice diseasec)

F. Vakayama Prefectural Acricultural Experimental s ;
Izboratory (Prevention and elimination of
Acnaria lewisi, Scott)

G. Tottori Prefectural Agricultural Experimental
laboratory {(Prevention and treatment of yellow
withering wheat disease and leaf ‘withering
agiscasc)

d. Yamaguchi Prefcctural Agricultural Experimental
iaboratory (Prevention and treatment of stripe
witherin: ricc disease)

I. Jazasaki Prefectural Agricultural Center (Preven=-
vion and climination of potato insect pests)

J. wagoshima Prefectural Aasgricultural Experimental
lasoratory (Prevention and elimination of field
. isscct pests)

»n

Lssicined oxoeriments are supposed to be conducted by gove .

crivaead, oue thie prefectural agricultural laboratories
are assisned special projects by the government depending

¢ favoravle locations, eminent researchers, and facilie-
tios. Zxperimental expenses are subsidized by the gov-
cirnment.,
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CUAPTER 1II

TXTRAL DBACKGROUND OF EXPERINMENTAL RESEARCH

Production of crops and the relationship between
crop supply and demand with tho requirement of research on
prevention and climination of insect pests can be better
understood by studyinz the present situation of these crops
and related problems. Generally, the following concepts

_.are considercd: It has been questioned whether or not ag=-

-riculture in Japan is a truly commercial operation, because
tho weakest feature of agriculture in Japan is its small
scalce, Modcrnization of asriculture requiras an expanded
scale of management and an increcase in productivity by in-
vestments of machinery and capital. Up=to-date farming
techniques arce indeed necessary because cultivated land in
Jarzan is quite limited., For example, commercial farm prod-
ucts require laborious cultivation to be profitable, It is
held that agriculture can be commercialized under three
economie structurcs Ly analyzing and implementing the above
councepts, The following policies are required:

sclective expansion of production (including adequate cule-
tivation on suitable land depending ¢n changes in crop de-
mand structure), expansion of managcment, mechanization of
arricultural processing, and establishment of a policy
arainst arriculctural calamities, Consequently, the re-
scarch problem conters on how research on prevention and
climination of insect pests contributes to the expansion
of farming as one phase of agricultural technique.

)

Cbservation of variation in insect disease outbreaks
is important under the above circumstances,

The followinz table shows recent trends in disease
outbroaks.

- 12 =
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Note:  The above figures are basced on the following data,

-~ However, Cirures for fruit trees are based on 1959
data. Data for arcas less than 1,000 hectares is
counted as five and higher taken as a unit, with

__._._.-the rest disregarded. The unit ha, hectare is sub-
~ stituted for the unit cho,

it vl

ot 1 WL i

1. 37th Statistical table of the Ministry of Agri-
culture and Torestry (Statistical Survey De-~
partment)

- lyn o

LY

2. 1950 Sericultural Statistical Report (Statisti-
cal Survey Departmant)

L

‘( } R T 77" 3. 1960 damage survey report of harmful forest
C o animals and plants (Forestry Agency)

The data on insect pest outbreak predictions 2
(Plant Epidemic Prevention Division)

1 i e
=
L]

5. Data ¢f Plant Epidemic Prevention Regional As=-
sociation (Plant Epidemic Prevention Divi=

ke

sion)

; KEY: 1. Xame of crop 2, Total cultivated area H
: 3. Discases and damage 4., Insect pest . i
: done 6. Disease outbreak area P2
) 5. YName of disease or damage area 29

7. Name of insect pest 8. Disease outbreak area
. 9. Rice ' or damage area :
11. Disease outbreak 10. Leaf blight ¢
area i
i
]
2
:
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e Iovmpenio whiroostrantellas first period
3 Oi melhiioizlosis
13, Ear ncck ond uranch blisht
Y. I rmohess st oo-rra-tiallas second peried
. R (I VAP VR E
15, Vuite deal wuioliering disecase oo
TG, et e nert Yo, Walker: first P
] GeTiod 07 0L vaaCrpuosis :
17, Veliow swunis Cisoase e
15, sehoznueLins disaaetiler, Walkert second R
DIrROd 07 e camerphnsis 3
S5, seripe withzerinsg discase i
20, Sghe-cnobius bhinuaetifer, Walker: third =]
netiod ol wueamorpaostis -
27.  Graauias bacierial nuclceus diseaseo B f
22, Waive back rice inscct
23, Dot teal withering discease . |
T4, 2-hsiwx dnooniea, Horv, ’ T © 3
5. Jagtra vacicrial discase
: 25, sotsen var, eincticens )
; Z7.  suuine disecase
] 23, Adce inscct of Uvdroptitidac ) E
; 29. oSitripe lecal witherin~ disease
£ 39, ‘enaria assinmulans, Dist,
37. S 1o Toewinl, o¢otl. ;
52, fehinoeens:ituas binunctains, 20el, ;
: >3, Tenarii lewisi, Scott, T :
f ’ 5. Nemremnin nlu-tuosalis, Zell.
~ 52 akce inscct of lulidae
ZG.  aiee inscce of Ipinlemidae
57. Susvielomiia chrvso~-rasvnella, Koll,
36. Leunecania uninuncta, Haw,
29, ‘itheat
YU, ned rust whceat disease
. %1, 5.al1l rust burley and rye disease :
<%, Llackk rust wacat disease
5. Yellosw rust wheat disease 1
. JL,  Tlour=1like wiect disecase
B 45, Aed mildew wheat diseaseo
3 L. Saow=rot whcatv disease
! ~7. Sioud=like ciscase

: ~.  2ucee notato i
T aite lower=leafl insect

e Potato

1. woidemic discase

2, Lnoitachna 23-nnculata, Mots
]

4

RS A I 3
. Nonilia diseasec

B 1
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: 55. Mour=-like dlisease
C.—% - 56, Elack spot disease
57. GUrange
55. lracula diseasec
. 59. Ulack spot disease
60, Pear )
63. Dlaclk swheckled disease
. 62, Diaci stur cisoase :
: 63. Gerang
G4, laco rot discase
65, DBlack pox discase
656, Peach i
67. D3lack star disocase
63, leaf shrinkin-~ discase
69. MNulberry troe
70. Viral discase
, 71. DRBaris denlanata, Roel
72. Lud witherins discase
73, weod
7%, lecaf=-{alling larch disease
75. [ip withering larch disease
76. Paulownia nest disease caused by Taphrina
cerasi
77. Yhite fir aphis
73. Pissodes nitidus, Jdoel
f : 79. Ocneria disnar
i €0. lenidrolitius remota
("7 . 31. Psilura monacha
: 82, Balaninus dentipes, itoel
83. Fayllonertha
! 84, Dasvehira nseudoabietis, Butl
: 85, Mus musculinus
‘ 85. icpus brachyurus, Temm Hare
87. DLamage area.

I. Conman “ecatures of Insect Pests
A. Progress in Insocticides !

Althou;sh demand for insccticlides has recently dras-
t.caliy increased in Japan, export of domestically-produced
insceticides also enjoys heavy demand; therefore, greater
ouiput of domcstic insecticide is greatly required, For
exanple, iatroduction of a phosphorus agent, espeoially a
parathion a:rent resulted in an almost total elimination of
insect pests previously difficult to prevent and eliminate.
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Jet oS Lnnmcectdcides wichh Yow toxicity has becn studied
oot with eesidual huean toxin in plants, and domestic ine
seuiiciues anve been ureduced.  Production of repellents
e Cunticiaes his boeen boeotun as & celass of chomicals of
i2ver toxiecilvy for their uatural enomies., This accomplish=
aete coula siwplitly vag spray calondar of fruit treo insoot
Sleelh ovhivousl active use ol the natural enemies of insect
Pewes, Jurthermore, inductive aronts with biochemical ef=
Sty wave beuen producues ia Tereipn countries.  Althougsh
Tuscarcil on insccticldes is underdeoveloped oveon in foreign
coULiTiCs, sowe cucuwiculs have found practical use, such as
« «wocont ains in thoory and industrial tech-
Tcd to thie production of one or two domestic ine
: Inaeratraning antibiotics. Therefore, the
Swesioility of producine nevw insccticides is oxpected in
tue Juturo, but production is still underdeveloped. Since
saoevenctive and treatment chemicals cause unknown diseases,
vroeauection of now insccticides is an urpent matter. This
vecunique will bLe circutlatoed abroad in the future.

Se fechanization of Preventive and Troatment Process=
ing and Inmroveaent of large Application dachines

t.echanization s coniriputed to the effeciiveness of
Prevenvien ana elimination trcatments of insect pests; how-
over, the ordinary Tarm is on too small a scale to use such
mochanized alds,. dhereforo, the spray calendar was recom=
Laeaded 50 as to take advantaze of coopcrative and interfarm
nrevention and c¢lindination, lechanized prevention and
ciimination of ingects throurh diseaso outbreak predictions
s owroven itself, Prorsress in laree application machines
TexeTy to siwdlify ndnamement process. Setbacks in this
voorress can be corrected by sclection of cultivation man-
Gownent method or crop varicties suitable to large machines.
Jed exandle, the cultivation mcthod suitable for spraying
15 couxicdered it orchard and fields. Turthermore, pro-
seess in Turoe anpiication machines 1s attributed to labor-
Levine: sttays rathoer than cconowies in the amount of chemi=-

T 3
L R

The foTlowin developrents are noteworthy in the ef-
Toevlve prevention and climination of insect pests:
sLunelcancous insccoticide spraying, fertilization, and sow=-
Zar, introducing the insocticide into soil, and use of air-
vianes for sowing, fortilizing, afforestation, and fishing,
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Crovoagteoriciies of Niseanes

3
[

A+ Future Tronds in Disoaso Outbreaks Outlined By
Obscrvation of Past Disease Variations

o AL 4 . LY

1. udce

. a, Preveacicn and treatment tochniquos used in
Trlec Lidmnt dlscase may Toeud €0 tho use of disease resist-
anocu and Jiregt or indirvct proventicn and troatment meth=
ody, Hovever, dowmand for higher output and high grade orops
1n tho wariiot has causod tho cultivation of infectious orop
variotlesi thorefore, discase outbreaks are l1ikely to in-
¢rvasce, liowever, rains in preventive and treatment teche
niques will gradually reduco tho damage per unit field area.

e - — -

b, Stripe witherine disease: This discase has
incicased rapidly as cultivable Tand is being tilled fairly
carly in tho ycar., 7The trend to carly cultivation of rice
atffects the increase in this diseaso more than the usual
tinving of rice cultivation., Furthermore, in straight=row
soving, outbrealks of this discase may ocour frequently. L
Execssive application of fertilizer causes frequont oute ' )
bicaks of this disease, ;

¢. White leaf withering discase: This disease
{roecuently occurs in warm areas; however, the prevalence of
more productive ¢rop varieties has weant more frequent dis=
case oucbreaks such as in the Tohoku and Hokuriku arecas,
Turcacrins of developuent level of fertilizer usce and early
culivivation of morc productive craop variceties are likely to
causc greater damage (o rice,

O

d., Typos of viral disease: This disease will be
caused by introducing early cultivation, over fertiliza-
tien, deasc culivivation, application of Oryza pasture to
paddy field, and straight-row sowings., The stunt disease
and yoellow stuntv discase transmitted by otsch var, cinc=-
ticans occur very {requently in warm areas from southern
3 nanco o southern idyushu. Stripe leaf witherins disease |

and black stripo stunt discase transmitted by Nenhotettix
- e ealis also occur very frequently in northern Kyushu,
3 Cuukoku, Shikoku, Tokai=Iinki, and Kanteo,

P 1 AR AR A B DA [ ik AT R N )
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] ¢, Other discascs: Early cultivation is 1l1ikely
{0 cause veliow stunt disease and upripght withering dis-

¢ ol seodlinss in secdling beds, There is a decreasing

sdency of dot loaf witherine rice disease. Since
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S Lraeed pLes cineaines in wars scasons is taller, oute
Lo wd Gnw 100 wivhiering: discasc ol rice spicules are
TaaeTy Lo LiCleaso,

. JLGTG Jruny

G, oawd PUsLe wWheanu Gisense is a prodblem, Stripe
Giscasa, viraid Giscosce, ant root rot disecasc transmitted
cicotth 5007 will alse pose probleas since wheat and barley
GEC ol Crops.,

o, Vivral soro Do discase is 1likely to increase
cuwly woerrliavint Coen thie southern Tohoku area along with
Yuase in dease cultivation., Vurthormore, soil and donse

ine
culiivavion witin exceussive fertilizer will result in leaf
Uiscasye in Wil e arceas,

c, as to veretable scedlings, bacterial nucleus
cups

UlLuane 3G coently a obrobdblem, If verretables are cultie

Vvatele as a substitute for whecat, this discase will occur
wore froequently.

d. Treatment of discases related to soi’ i, such
ab upricuic=vithorin: discase, root=rot disease, and leafl=-
Cow Gibtase by reqguised for Lect; however, this problem has
e yobu been solved, Incrcases in cultivated arcas will
cive risc to thie provlem ol viral disease and damage caused
WY coimtinugous culiivation.

¢, VWith potato varieties there are
ouLurvais or the main discascs of sweet potato and potato,
Lut 1l is 36177 unknown whethor potato disoases will in-
ciriase or Jdecrease in the future,

{. Siscascs caused by soil and viral disocases of
der crops and pastures should be given c¢loso attention.
cruoel'e, there are new problcecms posed by the cultivae
. of mercnaial vasture in cultivated land presenily due
avont nurdturins of pathogen,

Lia

. s faswalberry trees, disease prevention and
Locatniene 1s still iacempletely devoloped except for the
cunit=wrihoering discasc. One rcason 1s the limited appli-

wtics o ehenicals that are harmful to silkworms as well

y 0o
;

-
-

o the Tace that studies of mulberry trees and woody plants
are Gicflicule to conduet. Currontly, stunt discase, a kind
o viral discaso, and stripe discase aro major diseases of

Luibuiry

“

trces. There is a possibility that mechanization

- 19 -

v ——




R

f of wulberysy cultivetion and introduction of labore-saving
c teounigues LAy cause bud withering disease and red rust

i disocasa,

. N, There ure najor problems such as the trunk
wituering discase of varieties of black tea and white :
$frivo widherin: discase caused by soil in which tea trees ;

. arc pitanted, In the future pnincrease in cultivated areas '

' o Llaek tca varietios nay cause large outbreaks of trunk i
with :ring discase, *

L. . ——— s i i - ————
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3. Yorticultural Crops

A <t NIRRT LT D 1 T SRRSO

o - 2reovention and trcatment of insect pests should be
" cousidercd irportant Lecause the market demand for hor-
ticuleuir] crops has resu1ted in freczuent cultivetion of highly in-
fectious V&rielles ol ‘ Thesc crops include
neach, Japanese pear varie ety (2uth Century pear), apple
varicties (India and Delicious), and Chinese cabbage.

PR

W M IRHR

a, iAs Jcrfruit trees, viral diseases of orange,
apple, pear, peach, and cherry shorten the life of fruit
trees; therefore, this disease has been pointed to as a
“euitivaiicn preclem relating to the upkeep cost of fruit
tirce orchards, In perennial crops, there are diseases ;
caused by so0il, such as stripe disecase and trunk withering
discasc of the crance tree. This disecase poses a r. :.>lem
3 () - frc'latinrr to old cultivated land. The blast diseas - of the
o rane trece occurs frequently in late-zrown oranges, wnich
oxpuctcd to increase in future production.
ter procductiion of apples is expected and falling lealfl

156550 inlects excellent varieties of anple trees,
s ol t“ee seedlinrs such as the Western pear and
"or canning should also o8 given more attention as
‘uction or these fruits is also exvected.
t the new cultiva,ion of frult treces in mul-
rchards results in seedling digease is a serious
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.« Various varieties of vegetables are affected
by ¢iic or scveral viral diseases. Also, there are infec-
tious disceascs related to efficient and intensive soil use,
! ' such as sovit=~rov discasc and green withering disease caused
by bacteris, Fusarium capable of anaerobic 1ife caused by
riluew, Uvthiun, FPhytoohthora, increasing damage is causad
) acrovnic basidouwycctes. Furthermore, specific diseases
requently oceur in gsreenhouse cultivation, If pebbly land
s exploited spocitic diseases may occur,
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Jlover variletices, viral bulb diseases o
wnsmitted by s6ii ard seedliings will be ex~ o
viral ciscasos and Insariwa have Lecomo

visvasc, In this case the rolationship

ari ciscasc:as well as that between

their natural 1ifc-span,are problems de=-

Therc is oa oruolem Witk secdTlinge bed disease and
~echiic freae discases causwd by Tanurina cerasi nests and
afforestation, introduction
viee cutiivation, cultivation of new types of
Liees, aane 4 acw culcivation and fertilization method may

L lay unexnecved esulis,

o

B T SR AN et aey e is
SOV LIaGhaSsCe 2. 1 OIN0SU wiTees,

- e
O. Lugilu=cCCr

Wb ke, g i,

1

S.  Biscasc Gucbreaks Caused by Change in Method of k
Caivivation

il

T. recuanizZation ana Siscases

Mithouph wmechanization of small=-size farm fields is :
G ol L purvaue concern, larsc-scale mechanization does

sareduce @ aew protleuws,

osblne use: Twere 1s concern about
of crop reraining to be harvestoed

G el - : hnoren rewainineg in the plot can
SeLiie in the itnfection of ynnullec rice with bplacit esr

L LlisGelnocover, thie aunouni of remaininz bacterial nucleus
€7 .vane can be affceted by the above-mnentioned conditions;
Tl GVso consiituies o nroblem. 1T must te eascertained if
seaeii o o7 straw and chalf on the plot after threshing

IR 0! anland rice niidew disease, strine disease of

asan, choudeiiike dlscase of barley varioties, and oailon

Fae Yinited States provides an example cof

Rl RGtion causing onion smwut disease and black smut :

JLel LrHhCcasde,

Je e n a0,

et o Tesuits 1 o sTew mrowil in some areas.  Furthermore, it

i~ Laleircaad to Jind out wuhuetlier or not deep cultivation
Litvreases or decreascs disease intensity in the
covel of tiic above-_round portion of thoe crop,
- 27 =
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- 2. Uiscaso and the Change in Cultivation System
’ : and Nethod

3
i

S ) a, Changes in Cultivation Period

'
1

, A overiety ol structural changes will

: o o oLrhod in futurc asriculture, The effects on discase

. outbilredis stueawaing {rom (hese changes appear unexpectedly
and sensitively in paddy (ield and farwm land., Stripo
withering discuse and viral? diseasc duo to early cultivae-
tioa ol paddy rice and root-rot disease duo to early wheat
suwing have alrezcy Leen  encountered,

b, Transplanting and Straizht-row Sowing

Laddy rice cultivation and field cultivation in-
voTve {requent transplantine, but a labore-savings wethod is
11kely ta result from straight-row sowine in the case of
naddy rice and colza., This transplanting will result in
vaciatvion ol discase outbreak,

One " problen Wit straichterow sowing cultiva=
© . __._xion is avlirning seedlings and plants in rows. The Mactra
= = diseasce of rice seedTings may pose the first problem.

S __Stiraichterow sowinz in dry paddy field causes upright
wituaerin: Giscase of seedlings, dot leaf withering disease,
ana rice blihe discase more frequently., Straight-row sow=

(’) ’ ias in wet paddy [ields causes rot discases of seedlings

' sv.cotmes after sowing at low temperature. TFurthermore,
ellow stunt disease due to cold water, viral discase, and
stripe wituering disease may occeur up until the middle of
Qil=zhootinTt period. However, rice with straight-row sow=-
in:: shows poor resistance to neck blipght disease,

¢. Introduction of XNew Crops

The introduction of new crops is prevented by
Jdiscoses, as in the case of beet. Unexpected diseases
sGuevimes occur in experimental transplantings of migrated
tree scedlincs,

- G, L2ed Zultivation, Dense Cultivation, and
Licessive Yoertitization

Ixcessive fertilization causes disease frequent-
7y, as was mentioned above. ihe way in which fertilization
o. Tnrastry land results is of concern.
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e Sluvdne wad UfTicient Use of Tara Yields

v Whenn G coiaaon discase occure in many ¢rops,
iTtivasion can affect continuous cultivation.
Deet cullivation after frequent outbreaks

tvaeriagr d¢iscase due to early cultivation of
1 crous »luanted after frequent outbreaks of
. RN Waihiirling discasce and wuite silk disease.

b, ZPerennitl pustures are likely to become nests
crops, Jor cxauple, Italian rye grass in paddy
Uocomes thae source of outbreaks of rice stripe leafl
BSA L discvasce and wheat becomes the source of outbreaks
o Diwek strive withering disease of corn, This fact indi-
caves possible disease outbreaks in Oryza pasture.

4, Vactors Other than Agriculture

As mentioned mreviously, the market demand results
170 nore cuiiivation of infcecectious crop varieties. Preven-

Yia o anu vrecacnent steps arce convenlent in actual practice
Vi laznTical crovwe e cultivated as the commercializa=-
“iva o0 ariculture requires,

., “anvers of ITnsect Pest Outbreals

4. Jactoirs of Cutbreaks of Insect Pests on Main Crops

[
.

Lice

in tThe casc¢c cof rice cultivation, prevalence of early

ticn cuuscs the occurrence of pearle-moth. During
st and sccond periods of metamorphosis, the forma=
vica of wo or three groups of pearl=moth begins. This
Yenlonsy ls more remarikable in areas with complicated cule-
CLvation weinod,., rurthermore, early penetration of winter-
vIorhee inscets into paddy fields and increascs in frequen-

-~
- s

¢y oo penciration cause thigher insect density. Thorefore,

1u is recoszary Lo develop the research on outbreak predice

o cope with new situations. fAlso, it 1is

nscets receivin~ ne attentiow, Such as

i will aprear. Progress in agri-

varousth large scale mechanization will change the
inscect pest outbreak and the outbreak situations,
the fervilization method due to the scheduled

of producltion per unit area may affect the occur-

insect post outbreaks. For example, excessive

[
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nitrozen {a2rtiliver application promotes the growth of in=-

S SceU pests and cexcessive potassium fertilizer application
also spreads insoct pests.

2., IFruit Trees

The establishment of the outbreal proediction method
ant iatroduction of neow insecticides will reduce outbreaks
of insoct pests, which are difficult to prevent and elimi=
nate, Outbreaks of sucking insect pests, such as Diaspis
patelliformis, Sasaki, and leaf tick, may often increase,
oo oo vesult of%he introduction of new insecticides and dis-
appearance of natural enemics, Damage caused by Crypto-
- ~us Cecoratus is still high; since this problem will not
be casily solved. Damage causcd by soil insect pests, such
as Troctes divinaterius and Nematoda, can be ignored;
therefore, the policy asainst this damage problem will be
important, Turthermore, the introduction of new crop vari-
ctios is »nredicted to change the pattern of insect pest
cutircaks,

Because of increases of forest output, afforestation,
intreduction of rapid growing trees and foreign tree secd-
1in7s, and fertilization on forest land have been carried
ouc, One result was hat Ocneria diapar occurred in large
Forests in Hokikaido, The development of such forestry cul=-
tivation will change the pattern of insect pest outbreaks.

3. TFodder Crops

The ilcrcase in fodder crops requires a policy
agcinst damage caused by Nemateda and leaf tick., With con-
siccrations of possible, frequent outbreaks of Mamestra
brossicae and 2otvs nubilalis, research on economical pre-
vention and elimination of insects should be started. The
increasec in this fodder crop may cause the penetration of
inzecct pests into paddy fields. Consequently, the insect
pcst outbreak prediction method in rice fields cannot be
considercd without considering the density of fodder crop
inscct pests.

4, Special Crops

Prevention and elimination of Xyleborus praevius
R1:13 as soya bean inscct pests will become more eilectlve by
introducing new insecticides. However, prevention and
climination of Nematoda in soil wil1l require more research

for a long period. It is especially necessary to prevent

- 24 -
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S wThcine T Choue dascees ecuanenically. Asfor beets, the
Sraeielen o Mnome e Liveoniicne, iiorunesia ehrysosraphella,
CasioLphilas as o the iasceed neses on the ground surface, and
U el s TAe sun=nuriace inscet nay increaso as the cule B
j . CLL o0 wdfvan dacivase.  Slasnis patcellifornis, Sasaki, and 3
3 Toal Clolk Wwill Do Jiseasc oroblows for cea troes, T
B
i VgL masural soisies of Insects j: ;
4 ‘ Jdhnste v swocien and elimination of insect pests E i
T Uy Cranauaaailuar 07 bowkh inscoticide and natural eno= B
St laee acuvencion ant elimination of insecis have de= C
Cooued WAt 0N wcauGoicides, natural onomies of insects )
Foove Lewn ciandanived wue tie talance of nature has been
Lt L LUY Gy SORLeGueLET Y frequent outbreaks of inscct i
Do e Jor exanple, lcal tick, Pfulvinaria - o
Cooess YA, oy asvie minevius Blan., and shell insect !
Goeeeaed Onny in fouit trees,., Jurthermore, elimination of :
noa.l0r varicvties by usine insccticides caused subsequent ]
Goio.ow Wy rice insect wests., Therefore, it is necessary to i
Ciivvsv ©he incecticide vhich is not harmful to natural ene=- - ]
isiss o0 inmccts, to orotect the natural cenemies, and to Do
e nnmate fhien.. Jeercases in preductiion cost and increases
16 ocoduciivity ¢aa pDe obtained by decreasing the number of
tines Crnunlcals are aprazec, %
i
n Jorcicn countries use of natural enemies of in-
suUTTn was Gocreascd the density of inscct pests to the ex= i
Ci..s Taal sprayineg ciemicals 15 not necessary. However, ]
i rooare Jew such cases in Japvan; for example, isovius ;
: uirailast _wiilaspis nomorum, the silver ;
inscct aouinst 2ulvinaria auranti Ck11, the cotton ;

. . inscct aszainst the apple cotton xnsect. and the :

H Sussered pavasite insect arainst the ruby-row insect. Thus i

; susoearca on natural enemies is comparatively less advanced ‘

! I wooana; thercfore, this resecarchh will be important in the

; Ju . <Jor cxamploe, vwrevention and treatment of the

: .73=Yike insecy, leaf tiek, and Xyleborus praevius Blan

ol wvucihi ¢asicr than in the past when insecticides
T fe— & aaiil Yole o prevenvion and elimination. Preven-

‘ ’ ; ©.a¢ Jlinainasion of the powdery shell insect and leaf .

i veat notato will be easier five years from :
vulb veriod a decrcase in density of ; ‘
ius Ltan and the common shell insect is ex=- ;

PERRCRVIVESU Y o casc ol pasture land, use of natural ene=-
mice 1s more cifeective than the use of insecticide.
- 25 - |
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As Jooronatural encmics, thore are parasitic bacteria
in addition ¢ inscevs. Soune forcign countries are studye
i rhe wethod of spraying these parasites with insecticide

farvuri the eulture ol parasites; use of theso parasites
. . “enerves attention in the future. As [orthe problem of use
] ol natural enecmies, it is necessary to consider the migra=-
tion of nuavural encmies from foreign countries and to pree

pare ror importatiocn of natural enomies into Japan.

T

-
-

C. Improving Inscct Prevention and Blimination Teche

nigues l
k. . = ; )
- E - ' 1. Application of Insecticides into Soil .
3 3 ! : i
Apnlication of BIIC and dunapon c¢an save labor by ;
' : siniltanvous use of fertilizer and weeding agent, This
; : wevhod wiil prevail rapidly in the future rice cultivation,

Howvever, the relationship betweoen the application method,
so.T quality, and effectiveness of insect elimination shoud
be studicd more extensively; this problem. will be solved in
the near rfuture. This method aims at establishing tech-
nigues of simultoneous prevention and elimination of pearl-
motih and rice inscct pests, but more study is needed to at=
tain this roal, Permcable insecticides have been used with
commercial crops, such as cotton, in many foreign coun-
- wries.  drepacly permeable insecticides with low toxicity .
() tuo nain will be discovered in the near future anduwse of this ;
insccticide on staplo crops will come soon, . L

AT A

2, Cultivation Without Bags

Cultivation o &pple trees wl thout begs can gain
0045107 ¢ success in the near futurce and application to
other fruit troes will follow. This is because research on the }
R uce and iwprovement of insecticides and germicides is far ' 1

: advanced and consumers have begun collecting information on
insccticides and gormicides.

RIS

5. Use of Plant Varieties that Show Resistance to
Inscet 2osts

i Therca & few plants which nave resistence to in-
: ¢< pests, such as varieties of the chestnut (Ginyori) :
ainst Paioninus dentipes, BSoel., However, cultivation of ;
it varietics with loss resistance to insect pests can ;

o

nlant varietios with resistance to inseot pests is
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Y. Eliminavion of Iasccticide Resistance of Insect

utitization of the same insecticide de-
N scasivivicy of insect pests to insecticide.,
Wiy Deasa Gl resistance apainst a particular insecti-
Sluo o arver ivs repeated application, such as pearle-moth and
TUcws vick «painsye phosphorus agent, To eliminate this ro=-
siuiinee bulld-up, it is necessary to investigate the al=-
ceadante application of effectivo insecticides and to under-
LWan 0V SCLLISTANRSe bulli-up ocours,

.o dilructiens in Iaproving Outbreal Prediction

Technioucs

Looweenbioned in 1, A, III, it is nccessary to study
Lo ce wlicarenil vy pes that depend on the resional cultiva-
Vil noonud and to trace the puysiological activities of
vt owearT=coon in ovder to investipgate variations in pearie-
Lot guibreails in carly cultivation and to ostablish an ac=
cusoid plediction method, Insect pests of fruit treesare
Lo. 0 tatus exoerinencation; therofore, much data will be

Trale crcee 18 found in different environments, it is diffis
VI brin~ torecther specific prediction

LTl ool over the aext few years, Since the same kind of

JocLess o saroust analysis, Outbreak prediction of insect
cr¥es o iaosuil is very difficult; therefore, roscarch on
3od.ieticn should Le promoted. Genorally, the past out-

Loonl noediction method has ususlly depended on statistie-
2t dava.  4a ohie future, therefore, fundamental research
Ji. tue wscuiction methiod will be required.,

e wilcets of Insccticides on Society

cne ef Jcetiveness of insecticides has been recog=

arket dewmands for insecticides has increased in
Totce, foresiry, animal husbandry, and fishery. Some
tcidea become toxic if they are not used correctly;

s, "modicine is just the thickness of a
way from poison.” Althourh market demand
cmegticides was limited to successful farmers, today

Baner

fizacclicide use prevails amongy {armers, such as
- 27 =
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b A

interfarm preveaticon and ¢limination of insects by using
. hiNy ¢lfcective sorayers and sprayin~ insecticide by heli-
- coprirs, Counscquenitly, inscvoticidos have larpe 6ffccts on
i the national cconomy and people's Tivelinhood, such as in
. fishoery, sericulture, apioulture, natural enemies, wild
birds, fowls, dowestic animals, andin poisonins man., Lspe=-
c¢inliy ian Janan thore are problems of instruction in insoc-
vicide usce becausd population density is high and small
csriculvural and Jishery establishmonts are donsolyconcen-
trated, .
Thero are sceveral ways to salve theso probleoms;
Timitacion of insccticide use Ly laws (indicating spe=-
cin? puisons), instruction stipulated national policy (in-
struction in application method to prevent poison in fish~-
erics), and use of substitute insecticides or improving
insceticides {rescarch on insecticides with low toxicity).
For cxample, since thoe weceding aront PCP is toxie to fish
it aecds to Lo renlaced and regulated by law, {
This wroblom will be critical since the insecticide is . :
finding greater use.
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2. ‘Use and Production of Insecticides ’

In spite of unsolved problems in methods of insect
vrevention and elimnation, many kinds of insecticldes are |
boings praduced at present (insecticides include BHC ewmul-
sion and powder, 140 inszcticides, and 3,000 items resis=- H
- Tered in the Ninistry of Agriculture and Forestry). Since

most C these insecticides are imported from Europe and the
Us, Japan pays considerable amounts of foreign currency
cverr year., In 1961, imported insecticide amounted to 1.6
biilion yen, imported raw material for insecticide -- 1,7
E bitiion yen, and payment of technical assistance -- 0.3
ti1iion yen compared to domestic production of insecticide
of 50 billion yen). Since more than 50% of insecticides
= (55.) is arplied in paddy ficlds,use of excellent domestic
E icsccticides i§ required to cope with the cultivation meth=-
E o4, the farmer s technical lovel, and scarce natural re= i
1 sources, %

-~
l“"

i * Tortunately, science and technology are progr. .sing i
i in Japan, Guilizavial of plastocygenes, preventive and
croactent chemicals arainst blight disease, and sumithione
’ {or-ano-phosphorus insecticide with low-toxicity) is a

Lri-ag possibility 1in developing domestic in-
3 scccicides., Heecently, comprechensive chemical industrial
Pruvucers nave bLeen interested in insecticides, However,

an
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Lo G e i Mientlics in the developmont of insectie

Ciodae o Tav CavnnTe, cucaicezl products have characteristios

o cunsuin s ceuds waa the inscceticido market changes qulicizly.

T fanlesy r-\nirg cxpensivo cxpertiimonts and research. )

ST, oy 18 ncedoed to rescarch an insecticide thorough=
L chnicu? scrutiny of effects on society is

Lo Teeted 1T pracvicad applications are urgent.,

(. .:-

- a1 - - N oA
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Ty cope with this situation, the Scienco Council of
oo voconmended ¢ ¢ the government establish
PN dleide Tavoratories. As a rosult, the Ministry of Ag-
SLod vune dad foreutsy decided to develop new, safe insece
Lls tus. Surthermore, tiic agricultural tochnical laborato-
vy re=9rranizced insecticide divisions and expanded the re-
arch LCUiOMS.

- C. Inscucticidos and the Status of Agriculture

Sdvances and expansion in orranization of insect
oo sulbdreait Prediction made it possible to proevent and
<tisinate insccts for a sufficient period of time, The
Iiswsiry of Agriculturo and Forestry and prefectures have
sov criveria of provention and elimination of insect pests
L Joxr thc spray calender and dedicated themselves toinstruce
on in proventive and elimination measures., Asfor proe
TCues A prevention and elimination of insect pests in
Lu-t, the Ministry oi Azriculture and Forestry is playing
. i cole, such as spraying by helicopters, prevalence of
co. i acents {wecdine agent application has increased 14%
co..oared to 3L for insecticides and 237% for sermicides),
{eie iuistruceion in using insecticides in forests,

..o ©hke othcer hand, the prevalentue ofinsecticide

s woPlc e wrrriculiural metheods and made early cultiva-
CLoa geouiile,  ATthouzh the fall of rice plant in autumn
caiscd oy tynhoons could be avoided, early cule
1

. <
sroaoted soie Rinds of insect pest outbreaks and
TCi

~ srevention and ¢limination, Additionally, the
. vo inrove agricultural structuroe has recently
Sl ol cultivation wethods, but has given rise te a new

clrcet ol outurcaks of new insect pests. The decrease in
VL. Jase Gabor wonulation reguires higsh efficiency of pro-
Veleive wnt clinincvion methods. This change in the apgri-
caiivuraeY situcticn has neceossitated requiroements of effie
L.ooad aroviculiural implemonts and materials and new types

v Clnihea s,
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. 7 dETHRILEZY DISCUSSIAON

I, DISEASES
A, disitory of fOxporimontation and Research
. wawn of auesearch {(Lofore 1888)
wenorits of scientific tests are on record even in
so early a period, In these reports somc researchers mens=

“tiona Jeatures of suspected plant diseases. Althourh in
LU, werisu rescarchers had no knowledge of insect posts,

. s ¢

: ie oy b Crae that they confused those diseases with ine-

- - . muve. pesis or they thourut those diseasces wore caused by

g (, woeo Ler.  Sowe Tescarchers insisted on troeating those dise .
3 caeses with cuttivation methoeds, [here are some reports

] waleihi caa be considerced corract at the presont timn.

Slgwevor, Gisseomination of those reports was not as scien=
< e as at precsent and the contents are not as sclene
tific as Lhat recornized at present.

2. Zeginnings of Plant Pathology (1870-1893)

e + —— o i

Tais weriod is cnaracterized as one of thoe scientif-
L1¢ inisvductien of plant pathology and the scientific pre-
LoClLsors in thiis country bezman to rescarch general plant
waehology.  Study in practical prevention and treatment,
- LOWeVLr, wWas al a primary stage.

In s9ito o7 the rapid development of western civili-
savion i the 1570's, school lectures were not spocifically
Toleied  un pPlant patholory, For example, in 1869 when
Litendori was invited to a medical school and its hospital

1 Jokyo, Tectures on plant disease consistedol botany and
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SoebnLTeory Vaa baonore Arricultural School (estabe

: A i thee slcaala Avriculceural School (estabe
o Teecurings in otuny (ineludinge plant
. aoseyv un a plant pathelogy division in
FRURTE L4 Lan aoandencdé in 1331,

SunTLLT Y, Jutawene raesondrchers gradually nado
e Gt LT Lol Jocare of tho Homaba JA\rricultural
T el La TASY Lirave aingno of tho Sapporo Arricultural
Sl oot dediCabua thivaselves Vo roscarch and trained stu-
Snaes ws toaders in this Cicld.

woruworhy feavurcs of this poriod wero as followst

o. Jreveation wnd Treatuont of Troe Diseases and
Coenesvaetion of Tiwber

‘Thau bersinning of surgical treatment of plant

il o (-' ‘* vo .‘\3?5);
Since che cherry diseaso caused by Taphrina
oo oy arevaiicd alons the dike of the Sumida River in the

|

Ciad area angd tree potential doolined, Obuchi yoan,
Coraer modicual officer of the Edo legime, procecded to cut

- - Ahan

-, - R R
(VIR PR U S I R Ol SR GG SO RN Y 3

Goals of timber preservative oxperiments (1879):
Siace wower line poles were subject to rapid

Gnor, w nruservative experiment with injection of Tanno-
Too . whs conducted by Sihicda Rinzaburo of an engineering

v, sot owith rood results, This method was applied widely 1a
o Cetlien © year., 1In 1902, crcosote injoction inte rail=-
ool cirvasevics was conducted by Sugliura Sosaboru using ime-

LU oea acluines.

Gesvarch on prevention and treatment of tree dis-
Cio e wen veporced by Usui Kotaru on Thujopsis dolabratae
cr oA TTee fusilaorse in 1889,

L. .aescarch on Mulboerry Tree Diseasos

Teuikawa Engiro roported the importance of re-
s 0 oon the purpic stripe discase of the mulberry tree in
Yoo wnd Sasaii Churiro reported on the importance of the
vitiooshng discase of the mulberry tree in 1892, Next year,
Seieareh practice berman in Aichi Prefoecture in 1897 and was
cuivinued through 1904 survey and research was conducted

-~ 31 -
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Tokyo Scricultural Traininz School (refer to Report

-

c. Acsvarch on Crop Uiscases

Ichiliawa Tnesire, Tamaki Yoshizo and Miyaba Kingo
idencilicd nutiigenie bacteria of cucumooer rot disecase as !

- Peonasnnen ciobonais in 1883, and rice mildew discase caused by i
Do Lario wuen identifiod as Ustilago virens in 1889 and
1350,

3. Eesinning of Rescarch and Experimentation for
the Discasa Prevention and Treatment (1893 to 1917)

v atn "

Characteristics of this period included the begin=
. ~ ninzx of organization of rescarch and experimentation on the .
- ‘prevention and treatment of diseases. Research was focused 1
on clussification and identification of disease agents with '
ciose atuvcntion to intensive research on crop diseases for
, weohrods of prevcntion and treatment that depend mainly on
‘ 0 T ewitivation methods, althoush the direct prevention and
treatment of discascs was already in effect at that time,

———

The Ansricultural Experimentation Laboratory (A.E.L.)
1ich has administrative authority on insect pests, is

"r:ucgtcd at Nishigahara, hita=toshima-gun, Tokyo. After es-
L1%shaent of the patholosical division in 1899, research
ca dvevantive and trcatment methods was conducted in this ‘
“cboratory. This kind of laborate., was established in
“e¢very prefecture at approximately the time the A.E.L.

was establishod {refer to the following tablej.

2 e

T
t ’

_._ _Studics Jduriny this time included the following:
a. Ordinary Crops

i} ice: Piricularia oryzae, investigated
vr <:Jai wotoro in 1390, was identifiod by JNishikade Gilichi
517. ncanwivile, nmany studies were conducted in the
1 ’ L S.h. An 1253, ia the Ohara Assicultural laboratory in
: 1717, and in acricultural experimental laboratories in

Svaiianie and Nageno Prefectures in 1917. The stunt disease
wad Laentilicd as caused by insects by Takada and ilashimoto
. RIS §) Prefceuure in 18935 to 1903. This study continued
SR thls chlod. uor over, the mactra bacteria disease,
leaf withering disease, small granular bacterium
us Jdiscasc, and the dot leaf withering disease were
studicd. As to scedlinz sterilization conducted since

T
ey

gt - A
'
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Cocwanin YVears of Bxporisentation and Research ogn

L
b
: Coh g s
v L " !
o] 9ol (81402 hil‘htllnrih-l.‘;fﬂblﬂw{“mmwjmm [

- N T T ,
<r chie s Tanionsnly Selween the Insecls and
Anbaad Peses o in Prefectural Acricultural ~
Uxpocimoneal laboratorics l
{“ron dava al th.e listory of Prevention and P
Jecoconang af Jvon Discases in Japan) :f'
Litial Initial
R I AT IR AL WY Vs Name of Profecturc Yoor
: v L30 1991 Ve 1922
i REICTELNT 1902 Shica 1895
i PR 1922 Kyoto 1913
AT 1639 Osaka } 192¢
§ " 1936 Hyozo 1394
: 1637 Nara 1920
t 1916 Wakayama 1914
Vi 1927 Tottori 1926
: 192 Shimane 1910
/ T 1893 Ckayama 1901
i Sl 7900 Yanmaguchi 1906
; A 1922 Tokushima . 1917
i, AT 1509 Kagawa ' 1900
i Dooeawa 1904 Shime - 19500
{ ' RS 1399 Kochi 1907
, Jo 1609 Fukuoka 1909
i ) Lo Lhawa 1909 Saga 1909
RO, 1620 Nagasaki 1900
| Voanohi 19¢9 Kumamoto 1919
! ZLoLne 1604 Oita 1915
i 1923 Miyasaki 1909
i S suona 1660 Kagoshima 1912
: AN 1924 Okinawa 1910
3
02, xhe elfect of formalin and copper compound against
2ivi it Tos discase, effect of formalin against mactra
tectiing disvase, and disease caused by Piricularia oryzae,
) wiv. elsecet of organo=-mercury compound were studied. At
SUlnsav, orTano=wcercury compound 31s generally applied for
. Lovadin; sterilization,
. ii) Wheat: D2Elack tassel disease, leaf spot
Gioonae, sced sterilization, and types of black tassel
) AT LBy its prevention, and treatment were studied by
- 33 -
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vo and Yamnda of thu iyovo ALE.l, studied the inoculation

cerolla to prevent blac't tassel rye discase in 1895. 1In

Lits werlod, many cawverimicnts and studios related to seed

. sterifizsation methods wero carried out in Hokkaido, Yama=
nashi, Shismane, Fhiwe, llagawa, and Nanagawa. Furthermore,
waceLt bacteria nucleus discase ia Nagano, stunt disease in

. rarewa, unticht withering disease in Guma, and rust disecase

in lgkkaido were siudicda.

othe Aall, 16 19050 throust 1912, It is well known that
'l' Sa
y r

iii) Varioties of potato: Potato epidemic
discase in Hokkaido, macula discase in Okayama, and black
wacula auiseasc of the sweet potato were studied,

L. Special Crops

L Studies on bactorial nucleus idstragalus disease
C i Jhe Toyama A.E.L., tobacco upright withering disease,
wsawiteinal ginseng bacteria disease, ginger bacteria
discasc in A,Z.L., willow black withering disease in the
Gifa A.L8,L., Colza bacterial nucleus disease in Tukui, flax
uprisat withering disease in Hokkaldo, saffron rot disease
in .anagawa, crust disease of cyprus tegetiformis by Kawa=-
kami Takiya, teca white spot disease in the Shizuoka A.E,L.,
vrunikk disease oif the mulberry tree in Nagano, branch withe
cering disease in A.E.L., stunt disease which was studied
“~eontinuously, and Bordeaux mixture poisoning of silkworm in
(“) Guiiic have becen carried on.

¢. vrult Trees

Studies on mushroom disease in A.E.).., apple rot
discase in Iwate, monera disease in Iwate, Hokkaido and
Namino, falline leaf disease and others in Aomori, blast
discase of oranze trees in Wakayama, macula disease in Shi=
Zzudiia and Okayama, tiger spot disease in Ehime, red star
discaso of pear trees in Fukui, Okayama and Hyogo, black
star disease of pear trees in Niigata, flour-like disease
of rrape in A,E.L., and many other grape diseases in Yama=
nasl.i have been carried on.

‘ d. Treces

Studies on pine swelling disease by Usui Kotaro
in Toliyo University, cedar red withering dissase in the
Torcst LZxperisental laboratory, Taphrina ceras nest disease
&7 »aulownia by hawakami, and other research have been car=
ricd on.
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¢c. Veopoctables and flowers

Seudies on vein damage disoase of melons in
S..usiia, cucusber rot disease in tho Kanagawa A.B.L., rag=-
- ses discasoe it A.E.L., upright withering diseaso of

1 rot Giseaseo in Shimane, steriliza-
sisn 60 Titis reot ciscase in A.E.L., and other research
LaVe el caviica on,

&, Other Plants

Insocticide experiments conducted in Shimane and
J.aro, and wild rat typhoid rosearch in Shiga etc. were
o .1y stutied, With careful observation, diseases of
¢roluary cro: s are relatively limited, but dis=-
coses of snoctal crops and horticultural plants are more
Soonusnt.  As to disease, fungus diseases cccour more often
“iicon Bacuerial discases; viral diseasces were introduced
Leiunsisically consicderably later, Diseases caused by
seit Liscacy appearcd in the studies bLecause of their im-
poreance, Apparently, commercial ¢rops were studied
sawe clescly tuan ordinary crops; perhaps thils was the trend
oy ceonouic revivities at that time,

[

%Y, lesinaing of Prevention and Treatment according
¢ socay Saleadars, Published by Japan Plant Fathology As=

sccinvion (13213=19y29)

The snray calendar was introduced for the first time
Suri. tnis o»oriod. ractical research on prevention and
curmensc was Gevelowned throush information exchange among
Tescarchiersy fundamental studies of viral disease and
ios patiuolorical and riysioloecical aspects were begun.

St thc same time as the beginninz of the Japan Plant
oy Lusociation, its journal was published in 1918.
Shl. inGicated the berinning of communication among re-
osioonaets on wlant discase and improvewment of preventive
i Louaidncne vecunniques.

ST -
e

“urtihormore, standardization and high efficiency of
clvedcion and treatment of disease proved to be practical

L wetuy o0 wisucaascs of apples and other fruits as one
ol 0. stancardization; the spray calendar was drawn
« 5 .4 oronaratcd at Omori in 1918. The peneral aim of the

~ - - =Y
rooyr CLleonaar

won ceneral application of efficient and ra=-
L.onal oreoventive and trecatment methods in different

- 35 -
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Tosnlitics acceraing o the spray calendar & ccount
. takean of practical culrivation vhen inseot pest prevention
and treatmnent woow stuaied with sood results,

ealandor format, the Jirst step in organizing
svernition and troatment end in general avplicatlions
ivo and troatrment mothods, is very im-ortant,

(e 204
ct *3

: As Porrescarch methods, fundamental studies bopan
o cain imvortance; such studies include cultivation

]

and isolastion of pathorenic bacteria, exporiments on re=
sistance to mermicides and physiological characteristics
ol bacteria, studies of 1ife history of pathogenic bacte-
.l sia, aad intensive studies of viral diseases. Althoucsh

: Lhosbicultural crovds wero important ac that time, study of
¢ ocrops became the next step in developing research in
Ticor timos when spraying of chemicals to control disease
causcd by Piricularis oryzae was studied. E xperiments were

gosicned, consignment studies were conducted, and inves-
ti.-ation of rice diseases was accelerated through careful
examination of the achievements of previous studies.

v ————
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5. Good Results of Research on Comprehensive Pre-
verntion and Treatment of Disease of Ordinary Crops (1930
o 18651)

-

C:jm_
l

; Tho characteristics of this period include be=
oinning research on comprehonsive prevention and treat~
rcuc ol cisocascs of ordinary crops, ccological research, ]
establisaent of practieal provention and treatment, and ’
orsanization of prevention and treatment procedures.

T: nad been thought imrossible to prevent and treat orcinary,
stvely cultivated crops directly with .chemicals.

llowever, effectiveness of direct prevention and
treacment by chemicals was proven in experiments in the
1¢20s. ‘The effectiveness was due to data axchange among
arricultural experimental laboratories at the prefectural
and local levels. The assigned experiments and consigned
rescareh, which bepgan in 1927, produced good results for
using comprchensive preventive and treatment experiments
F simco 1930. Results gradually proved to be effective by
\nplication in different localities, It is well known
Lot this method was applied in 59,000 tsubo of paddy
1cics in marachi and Hokkaido with good results. Subse-
Luently this method prevailed among different prefectures.
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¢e Lhreat of World VWar II at the ecnd of this
T prevention and trcatment of diseases of
s was cxvensively conducted to produce wore

Jacdsiulfs, O the other hand, it is known that research

Ol e nalty o cron:
5

. Lo tratts and vesetsvles ‘Was limlved due to the im=-
RIVPAIR FIT- U SOV B F
. tnasnentnl research gracdually became popular and ; ) i

A1 Cedeareh o discases was bezun because of tho
ploc cuivivation roscarch,

G Lerianinst of Prodiction of Qutbreaks of Dis-
Clewnd &ild Pebes of hajor Crops (1941 teo 1951)

TR

)

IR

This period was characterized by prevention and
. Cosidicne rescarch bascd on prediction by development and
coanization of opcerations,

;

“ne gencral ceoncepé o the spray calendar and come=
Doeavasive prevention and treatment gained in popularity
i LG wWe s anuiles to many types of crops. Decreases in
: Acwanction of wajor grains duc to annual variation of out=
Drociis of discasos and pests had to be avoided because of
sseriant dewands for foodstuffs at that time, Therefore,
¢ vas requirud to predict the outbreak and intensity of C
L..0eCs Ll pesys, to prenare imnlements for disease pre=- ‘
LhvLon andg treatment, such as insecticide sprayers, and
) Lo hasast o waiaum results with miniaoun outlay of mate-
S ST s and Tabor. it is rewarkable that early prediction
sl llocuvery of pests of najor staple crons wes first
Loocdicel 1 tiils porios cue to ™enced to produce more
Lox2le Sropgs.  fails prediction and discovery seems riore remnarke
DR AT cowared vo wmechanical prevention and treat=-
. « Lo a3 Jdsin tae spray calendar as the vesis of pre-

© e

O g e

sredictions are not 1005 offective bocause ,
liscasce outbreaks. In spite of the require=
; - accuracy of precdiction, research on this
. vty not osuflicient for rood results, However, 3
ChAs aciuoa ves effectively recognized and has becen applied
¢ JSouke ivees sinee 1950, later, taiis prediction method
cun e Gatied sore extensively to vegotables and special
. Sovso 20y Jsalional nrevention and treatment,

Lesearchers met many difficulties in furthering
foo Ly siudies due to insuificient materials during and
Gdeed Vorda ar II. Zeological rescarch was developed and

o
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ove cneas comtmulication more often involved mimration of

crod sirains 1n oVerseid surveys,

) “he situation on rcscarch and experimental organi=-
zaticns bas chailrca. Jor exawple, Lranches of A E.L, Lave
. ey N S P hmaa Gt N te ats ot Tal
secn esvaolisiicd siace 1594 in Tolioku, Hokuriku, Tokai,
Cuuowu, Shikelu, and ayushu with diseuse laboratory

e B R

. Cronat o, Afterwards, branches of horticultural la-
Dorvalerics were werped wich dgricultural Teohnieal labor-
weoolon and oignd lecal A,d.L, which had oharge of donoese
tic anilmal asnd the activities sinco 1940; these many la=~

bLoratories were merged in Tohcku, Tokai, and
ayusi,

o 7. Good lesults with Wew Insecticides Since 1952
F : :

P

In this period, new insecticides appeared and dis=
cane wrevension and trecatment became more efficient. Al-
. thourly insccticides were initially imported, domestic ine
3 ' sccticidde wroduction beran recently and its products aro
! : ot inferior to imported insecticides. In any case, this
£ nerlod was characterizod by diseaso prevention and troatve

: et in agriculture, ospecially the application of insec¢=-
ticidces.

Clicuicals for discease preveation and treatment,
alinly with Sordecaux mixture (copper compound) and lime=-
suliur, have lonz been used, Tollowing the war, oving toa
O shortazewaterials for prevention and treatment of dis~
casc causcd by 2iricularia oryzae, application of mercury
comnouna, fairly adeguate in sunsply at that time, resulted
in successful prevention and treatment., This opportunity
wvas used {or a nore erganized study of organic compounds.
Tuercfore, prevention and treatment bocame more effective
+~an the ncriod in which ¢opper compound was used.
LUith this £eod reosult from research on organomercury com=
nouad, it became possible to use more fertilizer in
1 2icns 0f cold climate wnere thc threat of diseases
: caused by Riricularia orvzae had prevented using more
Tirrilizer. 3t 1s a well-known fact that this achieve-
rent brourht scout a recent increase in rice production..

LR e

Frequent outbreaks of stripe withering disease of
ice limited some of the cultivation methods, since
ultivation of paddy rico became more and more popu-
lasr. After oivanoarsonic compound proved to be effective
foo thwe stirinc withering rice disease, early rice cultiva-
] tioa and general saturated fertilizer cultivation of rice

aauy

r
sarly ¢
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Do eaerdiTy nesesied. The organcarsenie compound
CLuulel Vo dhie prodivs Srom oefficient use of paddy

PO

nle o nitvoren=salfur compound, which was imported
LShies o mereury compound, proved to bo
discases of vegetabloes thun

. N
a [T [ W

Gitvihale ierorran=sulisur compound incereasced the effec=

EViLiena ol arevenvion aikd treatuent of pests and diseases

-
it

cuinut. «wocently, tho appearance of anti=

are d R -~
(SRR DI CRUREEEVET

a
LEUTLE suDsLiances wid otvhor domostically manufactured in-

CLCiuug G4 vue warkev led to the possibility of exports
Jovera countrics; howvover, most najor insecticides must
Tmpuricd.

Cit Tihwe ather Land, national organizations of re-
-2 and cuperimcnts were re~orpanized in 1961, as shown
Congter I, "Prescent 3tatus of Experimental and rResearch
canitacions and Systems.”" - T
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low Chart for the Research Progress in

} Disousc Provention and Treatment :
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. ’ wZY: 1, Yoar; 2. A.D.;
’ 3. Japan; 4, Year of Meiji:;
9 5. Year of Taishou; 6. Year of Shouwa;
1 . 7. Itoms; 8. Beginning of plant
p 1 pathology;
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(ceatinuation of key for Tiew Chart)
~ Y. Iacreasc iu numbor of studices in Japan and
5\} Soundlur ol AWi.L. (dean inz with insoct
pDesTa )
16, Tociamalar of prevention and treatment by
. tse of snvay wvalendar: publication of the
g Mene Sothelesy Yssocliation Journal;
17, v iaanine ol studies on comprehensive pree=
venition ang toeatnent of rice discases;
1. rerliaiaT o svedicuvion ol outbroaks of
Giooasueyn Qe westsg
15, O tasoneroury cowpound and organosulfur
Sonodunn g
T, Orayer Lo Juddha for disease prevention;
To.  Lasroduciion of plant pathology frowm
LIV OoU d )
T3, ZdueneiJicde as Lhe cause of diseasc;
17. Suuay on direct preveation and treatment
mevnod;
~353. Standasdization and collectivization of
srevention and creatunient;
T swuly on viral diseascs; :
23, Sowvnrelensive prevention and treatment of
- oirdinary crons;
21, ey {oactors of nreven*ion and trocatment;
%2, iuercuase in effectiveness of imported in=-
sccbficides;
2%, Loancarance of doinestic insecticides;
- 2, rajor branches of sclience used;
3. sla;nosis;g
z5. Zlassifiea ctiolory;
7. Etiopuystolorsy;
25, Teolouvy;
272, Statistics;
50, Ziocugcniistry.
2. wosulus of LZxperiments and Rescarch
1. Studics on Plant VYiral Diseases
) a. Diasnosis and Identification of Plant Viral
- ULway
i) Diarnosis and identification by serum
. Teacelen and virgl cinaracteristics:
Althourh stripe stunt whneat disease and
- 41 -
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varioeties had boon considorod dif=-
vaore [EAVE S not

;u0To-ical differonces could
ONnoSVen

eleciron miciroscope and sinilar dif=
Ffowid in serun reactlions, Morcover,
eaccion by red blood corpusclioes
resealed that this method could be applied
wosate wheat disease, stripe stunt wheat
siuit Cioease of various wheat varioties, stunt
dixgitne . teaecy mosale dlscaso, and olhor disansos,
Cfovnd that virus is rolated to raddish mosaic dis=
, suachh as cucuuher masaie discase, turnip mosaic dis=-
caunliflaowesr ¢iscase, and raddish Q. The Acricultural
Teeninical laboratory voniirned that identification method
Dy studyin: scerolory aud observins turnip mosaic virus with
tho electireon microscope,
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ii) Viral discase of potato varieties:

oAy

-
e

AELL, in Hokkaido with
cooncratiaon of Hoklkaido Universityclarified that potato diseases

caused by Taohring serasi nests were infected by Deltoccpha=

Tns siriocus and buat cluster stunt disease was caused by
ciowver and Jieia uniijura, AT BEr. Also, purple and yellow
-stunt potato cilscases infeccted by Deltocevhalus striatus,
“was Jouind o be caused by the virus a1listeghuc chinensis,
T¥eos by that Taboratory. The Tohoku A.E.L, proposed a

diccrnostic niethod of bast stain reaction of leaf-rolling
viral discase, and the stain method of the inclusion body

of viruses X and Y of potato diseass.
The A.LE.L, found that speckled mosaic dis-
(SRR

o’ sweet potato is transmitted by aphids and the dis-
1

case is Sfound mwons many varieties of sweet potate, DJore=
sver, ihis laboratory confirmec that this virus is the
EL tywe 2s the internal cork virus and a different

€

: .an feathery nottle virus found in the United States.
The sweot potato variotics in Japan are not subject to the
internal cork virus according to this research,
iii} Viral disease of orange varieties
Toreigsn countries have advanced research on
viral disecascs of the orange from which damare was
cxerenely hienh, Although such studies have been started

Qi

reeently

in Janan,

been discovered;

outbreaks of several viral diseases have

stund

LLB3TAse

discase

amon~ these diseasoes, the Hassaku orange
is the most serious, Tho effects of this

{sten outtudbz), lime test,

and infection of

orange
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; e UevenTed hia. whiiln Jiscase is caused by Tristeza or : ;
’ RO S R VR S TIIN Jhie Onshw orannme stuntm,
Tailvin du Widesoread, in coasidesced (‘\'.«;:;;(,ly related to : 1
e Zocvscis virus throurh offects of dise : 3
Cedon LG T 2 Teuv. Yao veln crosion virus is considered : .
Veoviiew arionT wranes in Jinan, such as the EBurcka lemon, | :
Sl eove T, and wiyagawa soscei {still undor observae ,
: vieoad, AL adaition, tucere are many virus diseases to be K
?¥~il‘d. LUCH GN stunt disease of summer orange, falliag ' :
B viscuse of Gashiu ovanze, and pitting of othur oranses, i
Seew Lluriicuitural bxperiumcental laboratory observed tho phe=
<8 enao ot viral diseaso amony cowpea, Phaseolous vulearis
VLA variely and topceross), and horsc boan through examis
utzlun ol recently uvested plants and juice of Unshu oran«e
Gooecied by stunic discaseo, 3
iv} Viral discase of chestnut
The yellow stunt diseaso is a disease caused
U2 ononow tyno of virus; the infection is initiated in E
o Ctiar. Giayory (variety of chestnut) is infectious and i
sLlsots ot ea early stage. Taisho Sosei {another variety :
1 50 chieainut) To whichh giscease occurs fregquently has some
Ll ol Giscase vesistunco, Lt is still not known if |
iao0als e vectbors as indicated Ly the dioscticultural Ex-
uoraecaval Laberatory.
: ; v, {iral discases of tea trocs
: it has bLeeon discovered that yellow stunt
. v 90 ten trees 1y caused LY a virtus,
; L. CLcolozical Prevention and Treatment of Viral
: vadewsen of Flants
i; Jrans.ission of viral disceses of rice
‘ira® discases ol rice are {aur in number:
Clsvast, yellow stunt discase, lcal strine withering !
¢ Loirau, ond Dlack stcipe stunt discase, The first two i
Lendnse Wyopes ate craasmitted by otsch _var, circticens e#nu i
) Vae Tanb o owwo by Ueohoielttix anicalis, Stunt disease and
: 10 s orine witherin:s discase are transmitied by the re-
i . osLsuive vectoss.  Viral disease is transmitted through
: “ . weliow stunt discase and black stripe stunt discase
. o TJosd viral vransmuission to other plants, but these infec-
T.o.s s not_proececd by way of eges (Agricul tural Technical
: Lasovatory fal.T.L./ and others).
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il} Leal stripe witherin- diseasc of rice

The ALLE.L, studied the period of prevention
and treatment o0 this discase by invsesticzating the out=
Lroaik orocess of Néphotettis anicalis, poison residues,
infcectlive noeriod oi° rice, and disease infection process,

ilsza, this laboracery learned that damage caused by this
dircase Yo oqguicee 1i~h in iths later period of discase infec=-
cion.  2addy rice’in Japua is incectious and some upland
and Jerei:itn ice strains have developed resistance against
tiscase., Studying factors of disease resistance include
tesats of vectors and resistance against virus, YMoreover,
tlhis laborutory revealed that antiescrum characteristics
¢uin Le obtained throush the juice of diseased leaves.,

iii) Study of poisen alleviation of viral
1scs o plancs

Tor the first time, the A,E.l. succeeded in
culiurine harmless plants by using the tissue of the growth
peints of discased sweet potato and potato.

- iv) Discascs of soya beans

Althourh there are several varieties of
vira? discasce of soya beans in our country, only mosaic
Gdiscase and stunt disease are widesprecad and harmful,

. The Tohoiku ALE.L., Digding varieties of soya beans that
have hirh resistance against these discases,analyzed hered-
itary resistance, and conducted prevention and treatment of
these discases. Furthermore, thls laboratory observed
} that brown spot discase of soya bean is caused by
viral discase of the above-mentioned disease group.

v) Viral diseasos of vegetables

Tfhe A.E.L, in Tokyo and in Shikoku found
thaet viral diseasce of raddish in warm climate can be pre=-
venced by intercrowping of upland rice, and mosaic disease
of cowato can be prevented to some degree by intercropping
wi wheat,

Stucy of use of radioactivity PS by using
- virus ol Cruacifarac showed that the ‘id does not in-
Secy saiiva when the aphid absorbed jute ‘om plant vari=-
clics that show Giscase resistance. Furthermore, the iyu-
s AL.5.L. assumed that there must be some specific sube
stence in apihiid saliva which is non-active against virus,

-
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‘ vi) Stunt discase of mulberry tree

“he Sericulieural IExperimental Labore-
Sound that aidfercences in discasc resistance exist
no overictics of mulverry tieces, and disease outbreaks can
we srevenced Lo sowe denrce by establishing sericultural
LTy orehnards in summer and autumn.

Thals discase is transmittod by sraflting and

Lol thiessaous ns 1,

-

2, Study of Bacterial Discases of Plants

a., Yhite Lcaf Withering Diseaso of Rice i

Quthreaks of this discase are promotced by mi=
s1aved shale soil, potassium deficiency, fertilization with
cicuusive silicates, and broken offshoots of rice (by the

-

N.C.i. in Aeni, ia Tokai-RKinki and others),

Tt

The Tokai-kinki A,E.L. observed that this dis- : 17
s occurs in Suscuta chinensis frequently, and bacteria
ol this Giscase wianwering in Cuscuta chinensis infect rice
.2 »riwary and sccondary transmission sources for rice,
Surcherpore, the bacteria bezin invasion through injured
Oyushu A.Z.L. studied the winter 1ife of bac-
coecia and their wvital processes in rice and irrication wa-
o0 L ounsine bacteriophages. This meihod made it possible
Lo .rccdicu outskreaks of this disease (by the A.E.L. in
¢} sl and ia dolturikuij. Pathozenic bacteria
- classilfied in several groums according to desrec
Ciloense oo va ious rice (A.T.I., and A,E.L, of Kyushu and
L-~iu). ooveaver, classification of bacterial types is
conducted by use of hacteriophages, The nultienecdle
tien technizuc and its improved method devised by
..., the wyusha A, E. I, ind others contributed to
; ' i ion of r:. .stance acainst this disease.
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. the texture of water-repellins rice leafl
Ll AuG wnd the penesration of bacteria into vessels via
waiser poeres. AT1so, this laboratory prepared newly culti=-
cocued Taad throu-hn a study on the nutrition of pathogenic 1
Lageeria, and Seran usiog bacteria with disease
Scalscance Trom streptomyecin to study ecological character-
invics of tuc bacceria.
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. b. Ilalo Aot Discase of Potato

. Halo vot discase of potato was discovered in
¢ LGliiaido Ly e ilonkaido ALZLL. in 1947,
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Thiis patho/renic bacterium was found to be simi=
Tav o the baciterium discovered in Germany. The ALT.L,
devised an initial prevention and trcatment method, such
asostevilizing a pincetie and cuctingy of [ the discased
pertion " a knife, The Taboratory also developed an
exuniination method, such as bombardment with ultraviolet
rays and the Gram stainins method for the diseased potato,
wiuleh 1s soaked in water at 47-489C and treated with strop-
torycin.

c. Othoer Liscases

New b&ctcrial discases of wheat varieties were
Giscovered and recorded by the A.T.L. and the Tokai-Xinki
AsclL,

3. Study of Cladothrix Diseases
a, [Qescarch on Types of Pathogenic Bacteria

Types of rice blight bacteria: There are types
of bacteria with different pathogenic characteristics for
rice in rice blight bacteria. The A,T.L. devised an exam=~
“iration method to observe bacteria with the cooperation of
five A.E.L, at the local level for 14 types of bacteria
ivccorded thus far, Moreover, the study on regional dis-
tribution is stil1ll underway. There are several types of

-bacitcria with hich pathogenic characteristics which infect

'oreign rice varieties that have disease resistance.

Types of bacteria of yellow rust disease of
waecat: The A,T.L, studied infectious types of yellow rust
Lactieria by usin~ variety identification as developed in
our country and abroad. This study revealed that yellow
rust discase bacteria of barley, which occurs in our coun-
trv, is a new strain, not recorded anywhere elso in the
world, and is ctassified into four or five varieties ac-
curding to pavatisn,

Cloud=1ike discase bacteria of wheat varieties:

The A,T.L. Tfound that there are types of bacteria with dif-
Jerent nathomenic characteristics in cloud=like disease
bacteria group of barley and rye in Japan.

b. Use of Disease Resistance by Disease Preven-
tion and Treatwuent
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Variceéics of rice with discase resistance
Loitat orice dlishit: The Tohoku ALE.L. developed a number
¢ weshiods ofr uxamination for resistance with considera=~
Cien siven to Giscaue spots to sive rice in Japan the rice
Lraoat dizg&sc rusistance of foreisn rice varieties. This
“wworasory thcn cerived the hereditary form of resistance
Y/ Sxawaning ¢lfoectivonoss gatnod uwith this method.

Lifforonces botwoen varicties of coral Nematoda
itscase of Tico: the Kyushu A,E.L, developed an exam=

on muthod for diffcronce of diseaso outbreaks between
t of ths alsease. And this laboratory systemati-

ifforcnces in rice disease outbreaks., Furthere
okai=Xinki A.E.L., found chemotaxis of Nematoda,
on, and insect resistance of rice by analyzing

i

Epidomic diseasc of potato: Hokkaido A.E.L,

Loudicd tho hercdity of discase resistance of potato vari-
cticsy pangen analysis of European and American varieties
¢f Mouato, ssructure of disease resistance, systematic ox-
cnination of cpidomic bacteria, und disease distributlon.
“urthormore, this laboratory found a substance with acidio
Loiivity in bacteria and parasitic activities related to
Glouase resistance owing te hose metabolic activity. This
Taboratory developed an examnination method for disease re-
sistance and cooperated with other organizations in breed-
in: now potato varieties,

¢. Ecological Characteristics of Main Diseases
i) Rice disease
(1) Rice blight disease

Qutbroak conditions in Hokkaido: the
Gelwaido ALZLL, exarmined outbreaks in natural and artifi-
¢...n c<nvironments and conditions over a 30-year period, It
:,,-Auyg important data on predicting disease outbreaks
.2 ef7ord undorstandinz the relationship batween cold-
ioi5 wnd rice blight disocase and variation in water tem-
LoTLLure along che Pacific coast during years of oo0ld

Qutbreak probability of stem and node
S ht discaso of rice: the Hokuriku A,EB,L, learned
the iwporiance of leaf node blight disease of rice by

~ L
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~obsorving the procoss of penetration and injury.

- , v Fire blight disease of rice (blast type of leaf

: lisht discase) is 1likoly to occur in buds and under the

: . condition of oxcessive water-soluble nitrogen content in

: buds, Thorefore, it is 1likoly to occur in peat beds and
ricc nursery beds. Rice blight disease is not lilkely to oc-
cur Woth straight=row sowing in water. The Tohoku i
A.Z.L, found that disease outbroalks of some kinds of green-
aouse cultivatod scedlings can be prevented to some degree

by changing sowing time even thougsh the seedling character-
istics are infccetious. !

Althiouzhh rice blight disease is believed to occur

at low temporatures, it isnctlikely to ocour at low temper-
. aturcs during cold water irrigation. However, rice becomes .

{ suddenly infoctious when low temperatures rise. This is
considered ono cause of frequent outbreaks of rice blight
discasos by the A,T.L, The Chugoku A,E.L, revealed that
discase resistanco in plots changes with time. Cold water
irrigation promates disease ocutbreaks at later periods and

supplomontary application of nitrogen fertilizer limics
disease outbreaks.

Probability, prevention, and trecatment

of rice blight disease of plot cultivation: In warm areas,
: ---xho cxospores, which scatter in the rice~tassel incubation
(“) neiriod, become an infectiocus sourco after a certain period,
o The ranze of scattering distance is not large. Some of the
rizo tassel L1light discease is caused by parasite with leaf
witherins bacteria of sesame (Shikoku A.E.L.). As for in-
cic

idcnco of discaso outbreaks and fertilization factors,

] nhosphorio acid and potassium, which are metabolized in

; . ailferent pathways than nitrogen, promote outbreaks of rice

’ Liigat discase for some time after fertilization. 1In later
neriods, fertilizor checks disease outbreaks (Chukoku
A.C.L,). Application of calcium silicate reduces disease
outbroaks, According to a study of the Shikoku A,E.L, and
& Tukushima team assigned tho experiment, it is desirabdble

4 : to apply 200 kilograms fertilizer per ten acres,

nm

Types of leaf blight disease spots: |
According to the Hokuriku A,E,L., there are four types of :
icaf blight disease, such as brown spot type, white spot
iyosc, chronic type, and acute type. The A,T.L. and the

. Tohoku A.E.L, classified disease types according to quanti-
tativo constituent of diseased portions and disease spots.

Tho A.T.L, found that infectious type disease spots ooour

WIS

CINRUIRT
.
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Ciset R unner lcaves during the infectious period. lMoree
e, infcetious type discaso spots are used as an index
¢l stleciion of discasc—~resistant strains, ecological re-
4..cll on diseacse durin: niot cultivation, and disocase
ioovenvion and trcecatment,

Discasc phencmenon and physiology: Fire
v Jizeoso is the toxic consequence of rice caused by
Dilat diseaeLe. Since tho constituents of rice plant, nu-
ToLolon wbsorpition, and ondoplasm characteristics are vari-
SUhe, medabolic activity increases rapidly throughout the
Teivies, Tace Tohoku AE.L, found that dithiocarbamate

s el m

causca <Ilveis similar o ~ fire wlight disease.

oo oo
—_ o~

The mass production cultivation method
¢S owllisht bacseria sporo: The Hokuriku and the Tohoku
;.Z.L.. hnd the A, T 1. dovoloped a mass production culti=-

¢ wcuvricnts, 111uﬁ1nation. ventilation treatment, and land
cutvivavion,.

Histochcmistry of disease spots in
chonzing to brown: Tissues of rice blight disease spots
chiciaze to brown, This shows the resistance of rioce and was
studicd analytically by the A,T.L.

(2} Stripe Withering Disease

The Chukoku A.E.L. attempted to explain

The Shikoku A.E.L, discovered a rela=
*o.uu-n bbtwcca the inxtial disease outbreak and bacteria

(3) Loaf Withering Disease of Sesame

Accerdinz to studies of the Tokai-Kinki
S.0.L., vator absorption of diseased rice roots is ob=-
zerucved; sherefore, the weight of dry root matter is de=-
Covened, the number of root tendrils is reduced, and the
Surrce of root rot is increased.

{(4) Granular Bacteria Nucleus Disease
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amony those discases, micrococcal dis-

T easo at carly starses and MNicrococcus oyanous disease at

lator scajgos occur extensively., These bacteria differ from
cach other in mod- of penctration and reaction to druzs, as
rcenported Ly the Hokuriku and the Tokaielfinki A,E.L., and
Shizuoka Agricultural team assigned the experiments.

i1) Vhoat Diseases
(1) Red Mildew Disease of Wheat
Boology and aspects of disease: Wheat

poilen is usod mainly for multiplication of pathogenioc bace
teria, Tho Tokai-Kinki A,E.L. held that leaf disease orig-

inates in the central anther which falls onto leaves.

Differcnces between varieties with dis-
¢cas50 rosistance and its examination: Diseaseo resistance of
viicat varieties inclutns resistance to infection and in-
c¢rcasoe in diseaso resistance. Shinchujo (a wheat variety)
has hizh and increoasing resistance against infection., Iga=-

chikuzo Oregon (a whoat variety) shows rates of increasing
.. recsistancoe. Norin No. 41 (a wheat variety) has low disease
‘rosistance and low incroase rate. According to the Tokai-

Riaki AJE.L., the inoculation method of covering plants in
Plcts is practical as a method of examining for disease re=-
sistanco,

Diseasoe outbreaks and environment:
Potassium doficloncy weakens the characteristic of rising
discase rosistance as reported by the Tokai-Kinkti A.E.L.
{2) Red Rust Disease of Wheat

The Tohoku A,E.L. found ecological types

and distribution of bacteria of red rust disease in Japan and

o rocnonces of whoat varieties to this bacteria from

552 to 1950. Furthormore, 11 varieties, five internation=-
standard varieties and six Japanese varieties, are used
standard varieties to observe ecological types of this
soase in Japan. This laboratory also found that new
ccclosical types are formed in the intermediate host
Tanlictrun minus L,

(3) Physiological Diseases of Wheat

The Shikoku A.,E.L. proved that potassium
and magnesium deficiencies cause physiological diseases,

- 50 =
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i1 o cuncossive potassium causes magnesium

b e e bkt 1 s daa barad 2o bl

- Ao anniicatio :
iy 3 eolicloney i however, appiication of excossive nitrogen §
causcs potassiun doricicney. :

1iii) Soya Bean Diseasos _,""

Tho Shikoku A.T.L. roported ecological out= I

vittulis and damago causced by rust disoease, i i

Tho Kyushu A,B,L. roported that sleeping dis- .

ci.vs is caused LYy a new bactorium Soptogloeum sojas., More=
vver, this laboratory developod a preventive and treatment
meinod by investigatinz physiological aspects of this dis-

CaLee,
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Tho A. T L found three new diseases
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iv) Discases of Potato Varieties

(1) Epidemic diseases of potato: The ;
scurce of first outbreak is almost always diseased potato :
¢ tho provious year. The outbreak period is determined by ) :

ne accumulated temporature of soil and microclimate after
va: sccond discase outbreak as reported by the Hokkalde
PRI

(2) Black spot discase of sweet potato:
Sivnco 1932 thoe Tokyo A,B.L, developed a practical examina- |
Tivn mitnhiod by analyzing the disease resistance mechanism 4
o.nl Tactors rolated to resistance. Moreover, this labora-
tery clarificd the relationship between disease resistance
ane horedity, and scliection of stock vegetation for breed-
ins discaso-rosistant plant varieties.

e

: v) Discases of Vegctables

Thace Lyushu A,E.L. discovered six kinds of
maihozenic bacteria which cause lotus rhizome rot disease.
2uLs laboratory also developoed an examination method for
wadhozenic bacteria of farm fields with diseased vegeta=
Lies, an cxamination metnod for different degrees of dis-
Cule infeccvion in vegetable varieties, and a preventive and
: treatment mothod by using drugs.
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vi} Disvasos of Fruit Troes as Reported by
tiie liorticultural Eiporinontal laboratory

(1) Discases of Different Orange
Variovios

Yollow spot disease: This disease was
ideatifiod as }vcosvhacrella horii Hara as a result of
natinologzical resoarch.

Black spot disease: Tho pathogenic baoc-
ia are identified as homonsis citri Fawcett, which is
nertoe eitri (Fawe.) Wolf during the maturing period.

Thc infecction period of fruits and adequate temperature for

sporo formation on the diseased branches was clarified, and

a {undamental method of prevention and determination has
been found

Macula disease: The following data was
ceported, including as the period of spore formation of the
wiastoring discase spots, temperature of disease outbreaks,
tino of ianfection, degroe of infection probability on young
arc old leaves and fruits, and disease spot types. The
spore scatters in drizzly weather and does not scattsr when
dry.

(2) Peach Diseases

Rag=-sorters disease: The pathogenic
bacteria winter in tissues of diseased branches, Spores
arc formed on withered branches the following spring, scate

s with rain érops, and penetrate into fruits by way of
irs. The oxalic acid content of the diseased branches 1is
croascd. The leaves roll up.

White rust disease: The environment of
this discasc with the intermediate host as Isopyrum adox-
ois~s was clarified.

(3) Pear Diseases
Black spot disease: The bacteria of
th:ls disease winter within diseased spots on branches.

e formation and latent periods of spores in leaves and
fruits have been determined,

Lo et




(4) Othor Discases

Tho Ciscase first occurs at tho withered
vowach-basce caused by T “ecocecum sp,

vii) Jiscusos of Toa Trees as Reported by
Lhv Tow Sxporincisval Laberatory

(1) Roce-sorters disecase: Tho disease
r.sistonee of toa trocs io rolated to hardnass of leaves
wiem wwenaail consent; thiis phcnomenon has boen elarified.

(2) Roticular disocase: in artificlal
cuivure of tho bactoria of this disease, previously conside
Cove wwip0ssible, vas successlully prepared.

viii) Diseases of Mulberry Trees as Reported
L, vhe Coricultural IZxperimental Laboratoery

(1) Trunk withering dissase: Ecologiocal
i wn.ces ol chis disease causing damage in mulberry planta=
“ica in snow areas and tho disease infection mechanism have
Uoun cturified.,

{(2) Bud withering disease: Ecological
ontous of discase and the disease infection mechanism have
SDera clariflicd oy several studies.

(3) Flour-1like disease: Although the
cuchosieal aspects of the bacteria of this disease and its
tile L~,~~./ aave not been known for a long time, the main
aus.ois have bocn gradually clarified for both mature and
ioeature porlods.

ix) Diseases of Grain Storage

Fonicillium gitreo=viride and Monase P,
o7 raevirido wore discovered in stored rice after World
L.a Li, Thae study of diseasod rice in the presence of im-
Lo tid rice revealod cunsiderable damage caused by rice
t..raoite of red rust disease bacteria and diseased rice due
v marasites, such as Peaici)lium islandicum Sopp, E.
~°_ 2 mea Thom,, 2._rurulosum Thom., and P. _Tardum Thom.
P ;olpoflun studies have been conducted: the dis=-
voluusion of types of bacteria, cause of disease infection,
vi..racterisvics of bacteria, penetrating conditicn of parae
“iiv, and offect of discased rice on animals. It has been
Sound thnat if the stored rice is dried to less than 14,.5%
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molsturs contont and Kenptd at 7145 relativo humidity and 10°¢
toeateratura, parasite of bac.oria can bo prevonted. This
iothod becamo the main poelicy in rice storage ana wes widoly
usew in wvarchouscy.

It wvas also huown that discascd rico caused
Ly 2, citreo-vivice, P, islandicuw, P. citrinum, P. ruculo=
saun, and P. (ardam is harmful to tho human body.

x) Discasos of Forest Trees as Reported by
tho Yorestry Exporimontal Laboratory

Red withoring discase of cedar: Many types

"of bacteria can bo found in the discascd portions of the

trce, Corconvora and Crvntoneriae are known as the patho=
sen.c bacteria of this disecase.

d. Provention and Treatmoent of Main Diseasos
1) Rico discases

(1) Rico blight disoase: Effective
nroavention and treatment of rice blight disease by using
oreacacrcury ccupound vas proved as follows., In 1952,
C.awa of the kochi A.E.L. and Hagiwara of the Hiroshima
AWELL. ctudied ¢alcium silicate, The result was applied by
we Chukeolu and Shikoku ALE.L. and the prefectural A.E.L,
theso two arcas in order to experiment on effectiveness
ol prevention and trecatmeont of rice blight disease by using
or-ancmcrecury compound (calcium silicate) and by applying
cxperringnt techniques in practice. Consequently, most of
the coppor compound usod previously has been rcolaced
.3¢ morcury compound, The phenylmercury compound has

SN}

ice bDlight discaso amens the difforent types of mercury
cunounds uscd. Although the phenylmercury compound is
raralul for Indla-type imported rloe, it is safe for use on
.saneso ricc. The Chukoku A,E.L, reported that the dif=-
¢rwat function of the compound for the two above-mention-
G »ico varicties is due to evaporation and condensation of

As Icy prevention and treatment of dis=-
cnses by using ntibioties, the following procosses were
syudicd., Plastocygzenes, which are as effective as organo-
Lercary compound, ..r. discovered in 1958 and in 1961 sold on

treatuent of rice blast disease duo to successful
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catal rescarch of the A.T.L. /denotes the central
S, iw Tokvp/ und intermediate exporiments and research
Goovadicus ALELL,
2-coress in posticide spraying methods
DO Doscecen on tae evolution of posticide spray-
Tl neds Jor ricu QL-JLC discase after World War Il.Amcoug
vionn ol suvayingr sotutions are the horizontal

T e mevnud, wilsv mothise, and cxtensive sprayint mothod.
Toorieed chneniicals are cfifoctivoly appliocd through practi-
ST Gse of nanual and povier type powder spraying mothods,
iLicne onrayins iu becominz practical (Refer to Section

LV ALvoianc Sprayings). Sinco solution is more economical
Suesetiy, powdored pesticide is being replaoced by solu=

Ticn ciivectively and gradually.
(2) Stripe Withering Disease

The Chukoku A,E.lL, developed a simple
irnlsor cxamination mothod by using broad bean leaves with
sierenvive and treatment posticides. The organearsenic
Gunosolhid was found to be effective for prevention and
vroaement of rice stripe withoring discase with the cooper-
civ.c., OoF tue Sailkolu ALE.L, and the rolated prefectural
IO S _aser, & study of this pesticide proved that
t.o oorayings can provont this disease oven in extensively
Giv<euse infected arcas.

Tho ChukoXu A,E.L, reported that the
SusSoer of posticide spots on rice plants vary with content
. ilren compound.

Tho Hokurilku A.E.L. reported that PCP

< r:serein outbreaks of stripo withering disocase of gran-
Lo wacterial nuelcus disecase and reticular spot disease
VIl Gesl SO & wceding agent in paddy fields.

(3) Leaf Withering Discase of Sesame

i this disease, P=tolucene-cnthraru=
wmorecury, morcury iodide, and toluidine are
for nrevention and treatmont
wmpound as reported by the Tokai=-Kinki A.E.L,

ii) “heat Disease

~w.0. S preovention and treatment of red rust

- L T

Cho<LlC ol wagat o choline and
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Cro.ndnercury comnound are effoctive. _ ) Choline
' 1h, woro effoctive  ror high quality orops. The most efZece-
vovvoLpraying period is during blossoming period as re-

porteca Ly the Tokai~-linki A,Z.L.

iii) Soya Bean Disecase

ey
.

Tho Shikoliu A,E.L, reported that the follow=
in; methods arc offective for provention and treatmoent of
s0°a bean Tust discase: cultivation of
varietics with discase resistance, delaying the sowing pe-
ricd, application of potassium, spraying of calcium fulfite
{40 to 50 timoes concentration), or spraying of copper com=
pound (%=L type Bordecaux Mixture).

.

iv) Diseascs of Potato Varieties and Other

LT DY

(1) Black spot disease of sweet potato:

The A.E.L. reported positive effects of
¢¢ sweet potato against disease, effective pesticide, and
s nicthod of application.

SC
S
e

[ S R SRS 7T I

(2) Disease of Astragalus

The Hokuriku A,E.L. surveyed disease
(- t,nes and outbreaks of Astragalus in the Hokuriku area,
— ‘The rosults proved that soaking sterilization of seed by
Cousiag organomercury compound is effective for bacterial
nucleus discase, Two sprayings of organomercury compound
before first snow are effective.

v) Diseases of Vegetables

The Hoklkaido A.E.L. reported stripe spraying
ol organomercury compound or choline can prevent
cutbroeals of smut disease in onion. Botorichis spot dis-
cise can be provented and treated by three to eight sprayings
oJ tToiuidine or %00 to $00 mannital-diazine solu-
Tvicn Loziications.

v ————

The Toltyo A.E.L. reported that Ginebu 1is
. very cffcective for root diseass of cucumber and others, and
Tas=sorvers diseaseo,

~

R
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vi) Liscascs of Fruit Trees

icultural Zxperimental Laboratory
cuire ol chleromycetin and basic copper
tive for blast disease of different

At Suimo=-ina of XNagano Province,
outtroaks of fruit treeswei'c nrevented by
Truilvs willh papor bags soaked with organomercury
~iv case of biacic spot discasce of pear. Additional
of copper comipound to organomeroury
reases effectiveness, Chiba University report=
ying organomercury compound can prevent out=
af stunt discase; however, copper compound can-
because pears aroe damaged by the compound.lt was
tho Horticultural Experimental Laboratory that
of calcium sulfite compound with the addition of
during winter is very effective in preventhg and
cath il discasos of dociduous fruit trees, Organo-

canic cvapound was highly effective for late

TLi discase of grape, As for the chemical spraying methed,
suuly on spraying using a power sprayer was applied t0 ap=-
oic irecs and became practical in our country.

vii) Discase of Tea Trees

The Teca Experimental laboratory reported
Liiet copper compound is effective in prevention and
vreatuent of rage-sortors disease, rice~cake disease, white-
sewyr ciscase, roticular disease, and halo spot disease.

viii) Diseases of Mulberry Trees

[ . o

As reported by the Sericultural Experimental
cLonatory, one spraying of 1,000 to 2,000 concentrated PMF
cutucion in mid-October is effective in the prevention and
tirvawtueent of trunk withering disease.,

ooy

ix) Diseases of Stored Grain

- s s

-

Efrocctiveness of steriltzation with a
i 2ound differs according to types of bacteria,
.71; ation of 15 srams chioropicrin and methyl bromide
usic meter of stored grain at 259C for three days is
¢?fcctive., Howover, methyl bDromide is effeotive on
J rico and tho olimination rate of bacteria is reduced

by woplying chloropicrin as reportsd by the Foodstuff la-
oratory.

R T e s LT

~




ret

I SR

Wit 9

s SR R SR L LV e

A e

. r—

C

—— e - -

x) DJiscasos of Forest Treos as reportod by
the Torestry Ixperimontel lLaboratory

(1) Red Witherinz Disoase of Cedar

Repcatod spraying of low concentrate
Sype beY Bordecaux Mixture is effective in prevontion and
trecatment of this disease. Coppoer powder compound and yel-

low copper suifite powder are as effective as Bordseaux
MLizmtur Coe

(2) Other Disoases

A study was made of the main diseases,
sucn s snow rot disease of coniferous treos, leaf wither-
ins <iscase of pine, and upright withering disease of buds,
.. vseventive and troatmont method using pesticides was es-
tebiishicds With the results of oxtensive afforestation of
Irxui Tentolenis, tip withering disease occurs very fre-
gu».uxy in tho Hokkaido and Tohoku areas, In spite of pro-
Zress in pathological and ecological research, study of the
proventive and treatmont method is continuing.

(3) Protection Against Rot and Insect
Post for Beoch in Forosts

Spraying 1.8 1iters of a mixture of 5%
CP and 1-2% BHC omulsion per cubic meter of timbLer can
sroevent penctration of rot disease bacteria to some degree
during the timber cutting period, Coccidium perforans can
be prevented for one tu three months,

2

e. Ecological Aspects and Prevention and Treat=-
mcint of Diseases Transmitted by Soil

i) Root Rot Disease of Wheat Varieties

Tho Chukoku A,E,L, reported that late sowing
con »prevent discase outbreaks and application of lime pro-
nevos disease resistance of wheat varieties., The A,E.L,
wnd that pathogons can be classified in many categories
cerding to disease infection characteristics of the path=-
cn. Tiis disocase occurs very frequently yhere there is ex-
ssive fertilizer and for cultivatod fields of soya bean
and upland rice. Application of additional soil in wheat
ficldsalso promotes disease outbreaks, Moreover, the A.E,
L. discovered that spraying ethyl mercury compound in
April during the stem-erecting period is quite effective,
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ii) Saow ot Disoase of Wheat Varioties as
o sedead Ly tno Nokikailde AJELL.

Coldness in liokkaido causes snow rot disoase.

o ‘.“bu¢uu, SPRrLYIN Lisrculsy compound before snowing can
SO Cne Liceaso outbrc;xs in Typiiula wheat variety. More-
Coal, Various uynos of disoase baocteria and distribution

LeVe CcOoCnh undorstood,
ii) Yellow Stunt Disease of Raddish

This discaso, which consists of wvascular
Cin e transmitted thr~uzh soil, occurs in red soil fre=-
et vad in black so.l loss often. Raddish varieties
it discwze resistanco aro known and soil sterilization by
Loin: calorowicrin is ¢ffective in prevention and treatment
wi seperted by the Tokai-rinlci ALE,L,

1v) Tomato Withoring Disease

The Shikolku A.BE.L. reported that excessive
tnolicution of 1limoe can increase disease resistance of to-
Lato and provont damage by reducing disease outbreaks.,

~

£. Environmontal Provention and Treatment of
waisvasC Transmittod through Soil

i)} Mechanism of Resistance to Purple Stripe

N T
P R e ™ I ]

iAs reported by the A,T.L., the bacteria of

suspie stiripe discase, which is very harmful and metabo-
Lioos nondecomposced orzanic matter in forest soil, occur
Ln Jignds following cultivation. The propagation of pathe
¢ L. Lo pestrained as cultivation continues., Peotin enzym
wct.v.ty piays a major role in affecting resistance, and

L...'onic acid, preduced by pectin enzyme, promotes the ac=
¢lv.. o nouctin onzyme. As for swect potato, cytochrome
“Madilzavion activity rises whoen parasitic activity is high.
v s woaroid, produced in the brown rot portion of sweet
DovaeG, can provont bacterial growth.

ii) Prevention and Treatment of Stripe Dise
Cicv ¢l Truit Tree as Keported by the A,T.L,

Yhite stripe discase, occurring frequently

in Teoceont yecars, appears early in moist soll under condi-
viowns of good ventilation and consistent existencs of a
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cuhiulore scurce.  Anplication of coarse organic mattior
' cusint sowing nromotes discase outbreaks, lMothyl-iodide~
Tmereury and ounyiphenyi oiuylaminomercury are effcetive for
trcatment of purple and whlte stripe diseases of fruit
. trcos, since tueso chomicals are not harmful to plants and
can sterilize bactoria in soil.

iii) Tea Troe Disease Transmittod by Soil

As roported by the Tea Experimental labora=
tory, bactoria of white stripe diseasaea can exist in the
aciosphera, 60 cm abovo the ground lovel, Chloropicrin is
found of foctivo for storilization of diseasod soil.
Morcover, chloropicrin, bapan and orthocide are effecgtive
for provontion and troatment of root rot disease of seed-
. linzs in soodling beds.

iv) Mulberry Tree Disease Transmitted by
Soil

The purple stripe disease occurs more fre=
Gu-ntly in rccently cultivated fields than does white
stiripo disecase., As {oprsoil porosity, thoe white stripe dise
caso occurs more frequently in noncapiliary portions and
purple stripo disease oaccurs more frequontly in the ocapil-
lary portions of soil, In root rot disease, growth of hy-
puae bundle differ depending on different soil types.
’ Grewihh of root hyphae bundle is most rapid in forest soll,
s Jess rapid in soil of mulboerry orchards, aiild least rapid in
send river banks as reported by the Sericultural Experimen=
tal Laboratory.

C. Topics of Research and Experiments Now Underway
1. Rescarch on Viral Plant Diseases

a. Basic Research by the A.T.L.

1) Rescarch on classification
1i) Treatment studies

b. Research on Viral Rice Disease:

1) Research on infection by the A,.T.L. and
. the Kyushu A,5.L,
11) Mechanism of disease outbreak by the
Al E.Ll
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i1i) Jisca.e rosistanco of rice varietios
i examinacion wothods by the A.E.L,
Zaa the Chuisiu ALE.L. in 1963

iv) Sceroioical rescarch by the A.E.L,

v) Lanaze survey oy the ALE.L,

vi) icscarceh on prevention and treatmont
ri2tnods, consisting of:

T
-
“lX
<

(1) Prcvention and treatmont of stripe
writheriny discase by the A.E.L,
and the Shikoku A.B.L. in 1963

{(2) Prevontion and treatmont of stunt
discaso by the Kyushu A.E.L.

c. Rescarch on toxin allevialiion of propagating
croos Tor fertilization throush tissue culture by tho A.E.L.,
ii.e llouxikatdo A.E.L. and the Kyushu A.B.L, in 1963.

d. Identification and diagnosis through test
JMwnts ol porcnnial crops:

i) Oruange varieties by the Horticultural
Experimental laboratory

fi) Stunt withering disease of mulberry trees
by tho Sericultural Experimental la-
boratory

iii) Disocase of Paulownia tomontosa caused
by Taphrina ccerasi by the Forast
Experimental Laboratory

6. Recsearch on viral diseases of wheat variee
Tive Oy the A,T.L., tne Chukoku A.E.L,, and the Tottori
Siewebs in assigned experiments,

. Roscarch on viral disease of soya bean by the

Z. Roesearch on viral disease of potato by the
Ilolilaido ALELL,

h. QRosoarch on viral disease of sweet potato by

i, Zcology and prevention and treatment of
viti? disoase of other potato varieties by the Kyushu A.B.

Al
e
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<. Hosoarch on Bacterial Plant Discasecs
a, Basi¢c Rosourch by the A,T.L,

. 1) Trcatment research on bactoerial plant
discase,
ii) Roscarch on plant diseases caused by
pathorzens and viruses, and
111) Rosocarch on pathogens of rot diseases,

b. Roscarch on Whito lLeaf Withering Disease of
Rico

1) Rescarch on pathogenic characteristios
of Schizomycetos roots by the A.T.L.
and the Kyushu A'E-L0

11) Roscarch on pathogen wintering by the
Kyushu A.E.L,

iil) Rosearch on primary infection by the

Tokai-Kinki A,E.L. and the Kyushu
A.E.L‘

iv) Roscarch on pathogen activity during
cultivation of rice by the Kyushu
A.BIL.

1 v) Rescarch on predicting disease outbreak

3 : by the Xyushu A.E,L,

S vi) Research on disocase outbreak and envi-

L {:, ronment by the Tokali-Kinki A.E.L.

f

vii) Rescarch on disease resistance of rice
varieties and an examination method
by the Hokuriku ;.,E.L.

t vili) Research on disease prevention and

treatment by Tokai-Kinki and the

Kyushu A.E.L,

¢c. Resoarch on disease prevention and treat-
ment and ocoleogical aspects of withering bacteria disease
\ of waddy rilce by the Kyushu A,E.L.

d. Rescarch of prevention and treatment of
perforatinz bacteria disecase of peach by the Horticultural
Zxporimental laboratcory.

. e. Research on prevention and treatment of
] blast disoase of summer orange by the Horticultural Ex-
. perimental Laboratory.
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-+ Gowscarch on T dnthrix Discase
&. aodscarch oa Biscasoss at Ground surface
1) Basic Roscarch

(1) Rcscareh on oclassification of path-
¢ enic Cladothrix by ths A.T.L.

and the Forost Experimental labor~

atory

(2) Biochomical study of plant discase
by tho A, T.L. arnd tho Forest Ex~
perimental Laboratory

11) Rosoarch on Uso of Disease Resistance
for Disonase Prevention and Treatment

(1) Resoarch on pathogen types of rice
blight discase by the A,T.L. and
the Tohoku A.B.L,

(2) Resocarch on rust disease of wheat
varieties, inoluding:

{=) Resoarch of pathogenio types of
7vxiow rust disoase of wheat by the A.T,L. and

(b) Research on parasitic differ-
crnvintion of rod rust disease bacteria and black rust dis-
Cusu bactoria of wheat by the Tohoku A,.E.L.

{3) Research on discase resistance of
rice varieties against the¢ 'rain
rice diseases and examination
mothods:

(a) Research on disease resistauce
¢l vice varictics against rice tassel blight disease and
Cramination methods by the Hokuriku A,E.l, and the Fuku-

sulama A,L.L. by assigned experiments, and
(b) Research on an examination

Lothed for Got withoring disease of rice and disease re-
Sistwnco by vhe Chukoku AL.E.L,
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{4) Anaiysis of mochanism of black spot
discaso resistance of various
varietios of sweet potato by the
A.B.L.

(5) Roscarch on resistance against po-
tato epidemic discase by the Hok-
lkatdo ALE.L,

{6) Rescarch on resistanss against smut
disease of sweoet potato by the
Hokkatido A.E.L.

(7) Research on resistance against
poplar rust d{sease by the Foresst
Experimontal laboratory

111) Rosoarch on Predicting Disease Out=-
broeak

(1) Rice disease by the Hekuritu A.E.L.,
and the Nagano A.8.L. in assigned
exporiments

{2) Fruit tree disease by the Horticul=-
tural Experimental laboratory

iv) Resocarch on Ecological OQutbreaks of
Main Diseases due to changes in Cule-
tivation Systems and Prevention and
Treatment Methods

{1) Kesearsh on ecological outbreaks of
blight disease of late-cultivated
rice by tho Chukoku A.BE,L.

{2} Research cn ecological outbroaks of
blight disease and stripe wither-
ing dizease of rice due to
straight~-rcw sowing by the Chu=
koxu A.E.L. and the Nagano A.E.L.
in assigned experiments

{3) Rescarch on outbreak of dot wither-
ing disease of rice due to change
in time of rice cultivation and
preventioii and treatment mothods
by the Chukoku A.E.L.
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(4) Examination of effectivenoss of
storilizing mactra diseascd rice
soodlings in thoe earily cultiva=
tion period by the Tokai-Kinki
AJEVL,

(5) Excwination of extont of infootion
¢uc to rico mastra pathogen of
unhiullod rico for different oule
tivation porliods by the Tokai-
Ninki A.B.L.

v} Roscarch on Lcological Aspects and Pre-
vontion and Treatment

{1) Recsoarch on rice blight diseaset

(a) Resoarch on
r.c0 tassol by the Tohoku A.E.L.

blight disease of

the relationshtp
of inflammation by

(b) Research on
Uevweon discasced portions and outbroak
Tiae Touoxu A.E.L.
(¢c) Roscarch on
Lueveccnn rice motabolism and resistance
¢wue by tho Tohoku A.E.L,

the relationship
to rice blight dis~

(d) Resoarch on
sistanco to rico blight discase by the

diagnosis of re=
Tohoku A,E.L,

(c) Rosearch in warm reglions on the
r¢isvionship botweor wecather and rice growth to oharace
teristics of rice blight disease by the Chukeku A.E.L.

{(f) Research on outbreak meshanism
of 1rice blizht discaso in warm regions and prevention and
ircataent by the Shilkoku AL,E,L,

(g) Research on prevention and
treatanient method by the Nagano and the Fukushima ALB.L. in
Lvoisiiod oxperimonts,

(2) Resocarch on stripe withering dis-
oase of paddy rioe by the Chukoku
and the Shikoku A,E.L. and the
Yamaguchi A.E.L, in assigned ex-
poriments,
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(3) Resoarch on dot withoring disease of
rico by tho Tokai-=Kinki A.Z.L,

(%) iuscorch on mactra disease of rice
socdlinz by the Tokai=Kinki A.E.L.

(5) Rescareh oa prevention and treatment
of yollow stunt withoring discase
of rice by the Shiga A.E.L. in as-
sizned oxpcriments

(6) Resoarch on prevention and treatment
of granular bacteria nucleus dis-
case of rice by the Shizuoka A,E.L,
in assigned experiments.

e . i — ——————————

(7) Rescarch on red rust diseaso of
whoat by the Tokai~Kinki A.E.L.

4
z
3
£
4
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{a) NResecarch on examination methods
for discase rosistance of wheat varieties and mechanism of
variation in diseasoe resistance.

SR YL LR

{b) Rosearch on penetration into the
s Loct by pathogens and mechanism of disease outbreak.

(D

g it i i e &

{oc) Res ~rch on the relationship be-

ainfall after spraying o. pesticides and effective-

a ra
of spraying.

ool

4

o
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(d) Study of an economical preven= ‘
tion «nd treatment mothod,

(8) Rosearch on leaf withering disease |
and yellow withering discase of '
wheat by the Tottori A.E.L. in
. assignod oxperiments,

(9) Disease of potate varieties:

. (a) Prevention and treatmont and
; . ) ¢iofosical aspects of upright withering disease by the Hoke
i aido and the Kyushu ALE.L. and the Ibaragi A.E.L, in as=-
Jizrned expoeriments.

(b) Prevention and treatment and ;
Lcoiuracal aspects of rot diseases by the Hokkaido and the
Teanoiuu ALELL.
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ic} Scloction of mother roots with
Vooaoeency Lo root diuscaues by tho Tohoku ALE.L.

(¢} Provention and treatmont and
CSt L wllaue3 aunccts of wrown spot diseaso by the Tohoku and

v JSLSOW ALZWL.

{10) SJiscasos of pasture and Todder crops
ior catile:

{¢) Research on disease types, scate
oot aad danagze, and fundanontal experiments on preven=
Cnoe ol trowtmeont by tho A,T.L,, and the Tohoku, Hokuriku
oG Chulioliu ALZLL,

{b) Research on ecologzical outbreaks
<7 vanine=-clover and prevention and treatment method by the
ll.eieiCo and the Tohoku ALE,L.

{c) Research on outbreak of Astraga=
Tes wisoase and prevention and treatment by the Hokuriku

(11) Rosearch on diseases of fruit trees:

{a) Experiments and research on
Cro.se vaerioviocs by the Horticultural Experimental lLabora-

PPN

(o) Exporiments and research on pear
¢’u.o Dy the Horticultural Exporimental laboratoery,

{¢) Cxporimonts and research on ‘
“oaeh Ly iho Horticultural Experimental laboratory.

(d) Exporimonts and research on per=
o-h w20 BY the horticultural Experimental laboratory.

{({¢) Exporiments and rosearch on
Toeva 0y the dHorticultural Experimental laboratory, Morioka

Lownch.

{(12) Rosocarch on disease of tea trees by
the Tea Experimental laboratory

(13) Rescarch on diseases of mulberry
trees by the Sericultural Experi-
mental Laboratory:
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{a) Prevencion and treatment of leaf=-
. buck flour=-lilic discaso of mulberry troes,

(b) Provention and treatment of red
. coaisc discasc of mulberry trecs.

(1%) Rescarch on grain storaczo disease by
tho Foocdstuff laboratory:

(a) Rosearch on the respiratory rate

(b} Research on diseases of stored
glucinous riceo.

{(c) Rosearch on rolationship between
bariey and red rust diseasos,

{(15) Rescarch on discases of trees by the
Forost Exporimental Laboratory:

4

|

§ Research on red withering disease of

; ¢, snow rot discase of conifer seoedlings, tip withering
Ciouoaco of !nrix leptolentis, falling leaf disease of Larix

1oninlentic, black spot branch withering disease of cedar,
vruaw withoring disease of chostnut tree, etc.

b. Rescarch on Infectious Disecase Transmitted
« by Soil (discase of underground portion of plant)

NI

i) Basic Research

HINCSIEINS 1 o

(1) Resoarch on Microflora of farm field
soil by the Tohoku A.E.L.

{2) Research on soil micrcbes and antag=
onistic phenomena of plant pathogen
by the A.T.L., Tohoku A.E.L, and
the Ibaragi A.E.L. in assigned
experiments.

. 2 g

(3) Discases transmitted by soil under
conditions of continuous cultiva-
tion by the Hokkaido A.E.L.

{4) Research on types of disease trans- :
mitted by soil and scattering of
disease by the Hokkaido A.E,L.
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— (5) Rescarch on rhizoid disease of crops
s by the Ibaragi A.B.L. in assigned
. oxporiments.

T, vt e

(6) Rescarch on motabolism of purple
siripo diseass bactoria by the
Forcst Exporimental laboratory.

-

(7) R&escarceh on upright withoring dise-
ocasc bacteoria of conifer seodlings
by the Forest Experimental labora=-
tory.

L (8) Resoarch on cobweb disease bacteria
e of treos.

ii) Rosocarch on typos of stripe disease:

(1) Use of organic matter in stripe dis=
caso, ospecially white stripe dis-
case bacteria by the A.T.L.

(2) Environmental prevention and treate
ment of types of stripe disease of
perennial plants, such as varieties
of orange trees, falling=-leaf fruit
trees, apple trees, tea trees, mul-
berry trees, and other trees

] (toadstool disease) by the Horti=

! cultural Experimental lLaboratory,

the Tea Experimental Laboratory,

‘o the Sericultural Experimontal la=-
boratory, and the Forest Experimen=
tal laboratory.

iii) Rescarch on ecological aspects of disease
transmitted by so0il and prevention and
trecatment method:

(1) Root rot disease of wheat by the
A.E.L. and the Ibaragi A.E.L. in
assigned experiments.

| ; . {(2) Strive spot disease of wheat by the
Chukoku A.E.L,

(3) Asparazus disecase transmitted by soil
by thoe Hokkaido A.EB.L,

TR o s e
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: . (4) Discase of boan and flax varieties

transmittod by soil by the Hokkai-
do ALE.L,

) . ' (5) Yellow stunt discaso of raddish by
tho Tokai-Kinki A.E.L.

(6) Tomato stunt disease by the Shikoku
AE.L,

(7) Tca diseaso transmitted by i1 by
the Tea Experimontal labi atory.

. (8) Colza bacteria nucleus discase by
the Kagoshima A,E.L. in assigned
experiments.

(9) Ecolorical aspects of toadstool dis-
easo of trees and prevention and
troatment by the Forest Experimen-
tal laboratory.

¢. Basic Research

, 1) Resecarch on the classification of patho-
genic Cladothrix by the A.T.L.

ii1) Biochemical research of plant disease by
the A.T.L,

=

4, Research on Insecticides and Other Chemicals

a. Rosearch on physiological aspects of para=-
sitoes 1n plant disease and prevention and treatment by use
of chomicals by the A.T.L.

b. Research on outbreak conditions of chemical
spets of paddy rice due to blastocyzine S and the effect of
wcaical spots on harvest yield by the Tohoku A.E.L,

voe ol germicides, spraying compounds, and seed steri-
. lluuuxon compounds by the Chukoku A,.E.L.

. d. Research on effects of insecticides on rice

discases and side offects of chemicals by the Hokuriku A.E.
L.
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sentch on prevention and treatment of rice
tasaofui factors by the Hokuriku ALE,L.

Liscult and otuo

', Qoscarch on rationalization of prevention
Ve Geoataeent method of fruit trce diseases by the Horti-
¢uivural Cxperimental laboratory,

D. Iuporeant Subjects of Future Rescarch and Experiment
Lo azriculturo includes horticultural crops, pasture,
- ~

Sive foewing crops with a demand for increascd output, more
studics oa those Crops are necessary.

PRERNEERSY

Iinco domestic crops are competing with imported

LaG geher rolated crops, prevention and treatment must be

viilires for greator output of these crops. The main
svuwics on this subjoct arc as follows:

I3
Iy
<

1. Procision in Discaso OQutbreak Prediction, Simpli=-
Jivetion of lNothod, and New Exploitation in Cultivation

Althouzh prodiction of disease outbreak has been
nracticed offoctively for rice, wheat and potato, predice
tian depnends on oxperienco and intuition. Consequently,
Jaiaaniental studios on prediction are required. Moreover,
LLeoiification of prodiction methods has been developed.
27 quantitutive aspocts of prediction

Ve ucccoshry treatmont aro applicd to discase outbreak

wrn. ol rfectivencss of prediction will increase., New

cu;tivat‘on and experimental prediction have begun in fruit
tree plantations by the plant epidemic prevention division,
... for verctablos which are hard-put to meet demand, dis=
L. outbreak prodiction should be practiced before estimate
in; dcwand based on stability of supply in the future.
Jrodicting will be more important in every field in the
Tulurc,

<

The main subjects are as follows:

a. Rosearch on scattering of spores of blight
aaloase bacteriag

b, Roscearch on a rapid examination method of
rloc chzaracteristics for predicting disease outbreak es-
ceia 11) blight disease;

.

¢. Research on a comprehensive prediction

- 71 -

e ikl Wb

|




' mcsliod by using computors;

d. Use of pathorenic phaso in predicting out- '
break of whito Joaf withering disease of rice, and

o. Research on a method of predicting outbreak
of fruit troe discase,

Moro studics are required on transmission routes of
rmain discases, influecnce of environmental conditisns which
cousoe transmission of disease, experimental methods of dis-
case resistance of existing and now crossbred varieties,
ob.crvation of crops and offectiiveness of gormicides.

¢ ———g * o = ———

_2. Resocarch on Viral Plant Discases

Since viral plant diseasos have not been eliminated,
more studies are required as follows:

a. Prevention and treatment of vectors arc ef=-
fective for viral rice discases, which are transmitted by
Yamhotettitx apicalis and Motsch var, cincticeps at the
proscnt time, For this reason , it is necessary to study

B

Giseaso rosistance of rice as well as ecological aspects :
of insoct carriers and prevention and treatment,

7y b. Studies on iafection of aphid may differ

(d from studies on }Motsch var. cincticeps because the aphid

infcection 4s due to absorption of Jjuice,

Moreover, there are still occasions when an=
nual crops are infected when the infectious period 1is early

and ecological aspects of insect ara suitable for the creop
arowth,

¢, Various diseases of perennial ocrops: Dis-
ceso progross of peronnial c¢rops is generally slow. Since
the host is a perennial crop, prevention and treatment
diifor, such as prevention of infection with or without
propagating seedlings.

d. Viral diseases of crop for fertilization:
Since this class of viral discase infects the entire plant,
the numbor of diseased plants increase rapidly. It has
. been possible to select a healthy plant through the cambium
culvivation moethod. Consequently, the diffioculty with this
¢laess of viral disease can be solved in the future.
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vaowl dilscasos do not infect secdling in many cases, ine
Jocvien on loguminosao scedlings occasionally ococurs, This
pirovlen muy bo solved in sevoral ways, such as an under=
stending of typos of virus, characteristics of disease,
ciuaracteristics of infoction, and culture of tissues simi=
lar to orizinal growth tissues,

3 @, Sccdling=infcecting viral disease: Although

. Soil=-infeccting viral discasocs have been pre~
veated to some dogree by rotational cultivation and by
Us1ng erop variotios with disease resistance, However, an
inwacuiate method of provention and treatment is required,

; g. Bnvironment and outbreak of viral diseases:
Cultbrealk of stunt disease of mulberry trees is influenced
by cnvironment. Therefore, study of this disease may le:.
to practical results,

h, Idontification of unknown=viral diseases:
Tnere aro many disoaseos for which it is stil1l not known
hcther infection is causod by virus s or by a spe-
civic type of virus, especially in recently migrated orops,
Lwusurcs, rcecontly important crops, timber, etc.

i, Use of pathogen virus: Use of viruses has
voaome effoctive for studyiny ecological aspects of patho-
Goens in fiecld cultivation due teo characteristtos of bactew
ria and proliferation of virus 1in bacteria,.

3. Reoesearch on viral disease treatment: There
15 tho possibility that physical and chemical treatment
mcthods are offective for some types of viral discase.
iowecvor, it may take time to apply the treatment agent.

ke To solve the above=mentioned problems suc=
consfully, the followine problems should be studied and
so-ved s soon as possible: determi-
i navion, identification, proliferation, obstructing and
¢liminating, and disease outbreak mechanism of virus,
Theso subjects are as follows:

. 1) Research on outbreak and ecological as-
nicts of lecaf stripe withering disease of rice, cultiva-
tion of varieties with disease resistance, and direot
nicthod of prevention and treatment,

ii) Rosearch on the toxic alleviation of
{ viruses in c¢rops undergoing fertilization through culture

Loy e AR AL RN

ke

ol

bl

an

J R

b e ————— e e e — s — - - — e el e mm —memes




ci tissuo.
i111) Thoro are Three Aspocts of Research:

(1) Diagnosis and identification of
viral diseases of fruit trees, (types of erange, apple and
othors)

(2) Dotermination method

(3) The research on toxi: . .<vaiwiioOn
and proliferation through study of infection by insect
voolor and grafting, study of stumps, treatment, nonferti-
liced embryo, and cambium culture,

iv) Fundamental research on chemiocal ani
physical treatnont methods,

3. Use of Disoase Resistance for Prevention and
Trcatment of Disease

The use of plant varieties with discase resistance
has been studied in plant pathological groups. The bacte-
rial race known as rust disease bacteria of wheat
was discovered in epidemic disease of potato, rice blight
discase, and white leaf withorirg disease of rice. There=-
fore, in cultivating varieties of plant with disease
rccistance and using these varieties, methods should be
studied for possible improvement. Unfortunately, fruit
trees, toa trees, mulberry trees, and other forest trees
require cultivation periods. However, the grafting method
15 offective on fruit trees and mulberry trees, Some trees
have disease resistance in their scion, stump, and trunk;
thorcfore, study of this relationship is highly interesting
oeither in practice or theory.

Probloms of diseases of pasture and fodder crops
have shown up recently after extensive cultivation of these
crops. Moroover, unexpected diseases ocour sometimes in
croo seodlings for imported afforestation. Therefore,
trcatmont for thoso diseases is required. Use of disease
resistance becomes an important study because chemicals are
usoless 1in thls case.

Subjects of study include the following:

a. Examination of mother vegetation with
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csLstanco arainst stripe withoring disocase of rice and
3 siviws of oxwmliaation mothod;

b. JAnalysis of discasc rosistance of rice vari-
ciuios with resistanco to white lcaf withering disease of
Fice, improvencent of cdetormination method and selection of {
sowuling of wother vegetation; {

¢. Rosecarch on mechanism of discase resistance
¢ rico varictics to nock blight discase and tassel blight
viucitse, and tho dotormination mothod;

d. Rescarch on disease resistance of varieties
ol rico to yollow stunt discase;

¢, Dctormination method of disease resistance
¢ wheoeat varictios to red rust disease;

f. Introduction of horoditary predisposition
with rcuistence to opidemic disease of swoet potato in cule
tivation and wild growth, and

g. Roesoarch on use of disease resistance of
{0LUCT Crops.

4, Drug Spraying Method and Improvement of Opera-
i = “ethod
The dcvelopment of drug use owes a debt to the progress

¢ uprayors to somo degree. Agricultural implements and
ctlose coonoration in insecticide research and prevention
ord treadmoent techniques promoted this progress and helped
in Joveloping labor saving and rational spraying methods.
Cherieal spreying relied on liquid atomizing method in that
pusicd, but there arc many methods of spraying liquid such
s irrirqation, liquid atomizing mothod, mist method, and
ajecvion wmathod. Powdered agent of different grain sizes
T¢ scatvtered. Liquid agonts and powdered agents are spray-
G oon plants and soil. Many agricultural implements are
Guww., such as manual=-oporated implements, powered imple-
wenis, and airplane. Of those implements, large machines
“ave nov been studied sufficiontly., Moreover, thore are
uhitulved probloms; . ;;ome chomicals are possibly used
waelll fOortilizor and seeds to suit particular forms of 1iq-
uid, powdor, etc. Effoctive components of smoking and
JLiseing agents for fiold and indoor storage of agricultural
nroducts are utilized in the atmosphere. Cooperative

iR
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voeoratchi amoea:s rolated roscarchers of asricultural imple-
wwiivs wad insocticides should be carried out,

Tho subjocts of rosocarch are as (ollows:

a, Roscarch on mechanization on a large scale
of prevencvion and treatment of insoeot pest and offective
wmolnods of cquipmont uso;

b, Rosoarch on contrasting forms of chemical
prevention and treatmont, use of powdered agents or liquid
agunts according to agricultural regzions, seed steriliza=-
tion and cultivation by using imploments, and oeconomical
ways and mothods for prevontion and treatment;

¢, Rosearch on simultaneous prevention and
treatment of discaso and wild=-grown grass by using weeding
c;enit offoctivo on gormicides or adding related germicides
to weoding agents;

d. Study of insecticides for relieving chemical
danapge, (arsenic agent for stripe withering disease of
rice) or the application of insecticides for greater crop
cutput;

o. Discovery of appropriate periods of spraying
chemicals against dot withering disease of rice (including
tho relationship of activity of rice root);

f. Analysis of effectiveness of preventing dis-
casoe outbreaks by spraying chemicals;

€. Resesarch on the possibility of cultivation
ol broad whoat and progress in prevention and treatment of
rod mildow disease;

h. Rescarch on the relationship between rainfall
anc effoctivenoss of chemical prevention and treatment;

i. Rational use of germioides against fruit
troe discasos: as for the use of agricultural antibiotios,
cffectivencss of following antibiotics has been known, such
&5 greasy phorobin azainst monilial disease of apple irees,
antimycin against rage-sorters disease of peach trees, and
chiioromycotin and streptomycin against blast disease of
oranize variotios. DMoreover, study of methods of using new
antiviotics and a new method of application are required,
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S+ Wouowrch on provention and treatnient agents
ot disvase relaved to spocial charactoristics of tea
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5. Qc¢svarch on Invention, Improvoment, and Use of
Zacccticidos
loevatly, tho appoarance of ncv insecticidos pro-~
10 possibility ol doveloping agricultural techniques,
Iit.ite 0o0d resulis, womo prootens should be solved, such
ool ccvivenoss of pireveontion and trecatmont, effect of
Lol on man, anisals and crops. Development of domestle
¢aliy=producod insecticides is & very imnoriant subject at the
vitvLent timo bocause most insocticides are imported, The

: iavoived resrot the underdeveloped state of domostic
“,o . Geavi OF insecticides and foreign aid in agricultural
ves el lvn,  Recont’ R antibiotics of excellent
cuatiey cacouraso these groups; however, there are still
Ttuo fuv of thosce agonts.

Tacre aro many discasos for which no known chemicals
c.n we uscd for provention and treoatmont, such as white
Tcal withering discase of rice, yellow stunt disease of
*icw, various viral disoases, tip withering disease of
Toomie lencelinnis, Gord., and many disoases transmitted by
so.l, Chowicals offoctive against those diseases are in
ncavy Cemand, Subjocts of study are as follows:

a., ZImprovoment of insecticidos and invention of
ncw insocticidos with low toxicity;

b, Research in pressrvation of consistent bao-
terl. resistance in plant parasites plant (development of
cuvuicals with pormoable and variable characteristios);

¢. Resourch on provention and treatment chemi=
cals asainst whito leaf withering diseaso of rics;

d, Resoarch on outbrealk, prevention, and treave
of discases which occur in areas of late-ripening
o

L.
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6. Studies on Prevention and Treatment of DLisease
Transmittod by Soil

Rescarch on diseases transmitted by soil is difficult
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il underdeveloped in paysical and bilological aspects., The
iunsocancoe of sei1il as a productive base has resulted in re-
S0¢AaTcll o Gisvases transmitted by soil. The research methe
od oind thosory havw boen promoted by vrorres: in the related
scicncoes, such as ocolozy of rolated plants and insects in
cntagonistic and intorlocking microbial environments, Howe
eVvor, sinco roscarch progress 1s slow at present, this re-
seareh and ¢fficient wse of farmland aroe required. There=
Joro, roscarch should bo extonded to pathological analysis
o continuous cultivation damagoe as woll as direct preven-
tica and treatment, Tho ecological aspects of disease in-
cluw: continuous cultivation damage, environmental pre=
veatvion ana treatmont, prevention and treatment chemicals,
and azricultural implements as research topios. Subjects
07 study aro as follows: '

a, Effoct of spraying permeable chemicals on

oround surface on roots and penetration of spore budding of
root pathogen;

b. Study of chemicals against infectious dis-
casus transmitted by soil;

¢. Rescarch on environmental prevention and
trcatment method asainst disseases difficult to pravent and
troat (for cxample, root rot disease of wheat);

d., Research on chemical prevention and treat=
went against stripo spot disease of wheat varieties and
culvivation of wheat varieties with disease resistance;

¢. Rosearch on provention and treatment of
perennial-crop discase transmitted by soil, and

f. Study on the method of promoting the effec-
tivenass of chloropicrin.

7. Prevention, Treatment, and Tracing of Disease
Qucbroalk due to Variation of Cultivation System through the
Lificient Use of Paddy Fields _

Productivity is being increased through the effi-
cicnt uae of paddy fiolds and improvement of agrlcultural
structuro, However, this efficient use of paddy fields
causcy variation in disease outbreaks, Therefore,

stuny of the relationship among discase, mechani-
zation, straight-row sowing, and introdustion of ifodder crops
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e other hand, labor-savin~ tochniques and lae-
preveintion and treatment mothods are required
Conitse od wipration of farm labor to urban arcas. The

: siiuntion is found in farm ficlds. In other words,
ol sre=suving wuss production cultivation methods should be

s evyinned becausoe of cxtensive demand {foprfodder crops.

Torei, dis2aso preveation and treatment methods related
cu Jabevesaving cultivation methods have not boen suffi=-
GLoatly studied. Tnoe introduction of fodder crops into
cralay [icld and orchard leads to bacterial areas for win=-

~Tia; Tawvency and proliferation, and brings about various

;5 in the vicinity of paddy rice and vegetable plots.

r¢, this problem should be solved as soon as possi-
ubjocts of study are as follows:

a. Rescarch on variation of discase outbreaks
i seraizht=row sowling cultivation and the causes;

b. Rescarch on a method of preventing and
¢rewsinyy carly-stage disease in straighte-row sowing culti-

Vataon;

. Research on wintering proliferation of white
jool withering diseass of rice due to efficient use of pade-
N i and tho reiationship between the outbreak and
arance of stripe withering disease and crops other
Thaa Tlce;

d. descarch on occurronce and disappearance of
bBIl~lit discaso due to change in cultivation method, shitt-
ius of cu'tivation period, and dry straight-row sowing
fi¢id after wheat harvest, and effective nonmercury chemi=

Cu vy

c. XJesearch on dot withering disease of rice
Sulutcd to tacsel withering and upright withering diseases
oi rice cultivated in late period with straight-row sowing
fur summer harvest, prevention, and troatment of these dis-
CLLes

T, QResearch on fodder crops introduced into
ields and their diseases.

3. 3zs5i¢ Rossarch
To cstablish the basis of diseaso prevention and

vrewvaent, it is important to classify and identirfy
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nidhogenic causes, Tneroforo, the following studies will
co carried out: 1idcentification and oclassification of dis-
¢i.se pathogen for various crops, trees, and stored grains,
such as viral diccasc, bactoria disease, and Cladothrix
dicvcaso. Moreover, studies of the mechanism of main dis-
case ontbreak, preveation and treatment chemicals, pharma-
colozy, ecology, and thorapy will be conducted,

It has beon montioned that study of the charaoctorise-
tics of virusos and infection mochanisms is nocessary., It
is also necessary to conduct systematic and fundamental
rescarch Lo determine L€ pathogenic characteristics of
main vathopgens which occur in many places, and
pi.thogen strains (system and groups of systems classified
according to different pathosgenic characteristios of patho-
i7viiy, zuch as types of bacteria). Moreover, it is necessary
to unalyzc the nature of diseasa resistance of crops to
pathozons, and to conduct research on the ecological as-
pects and the outbreak mechanism of pathogens related to
various diseases of stored grain and infectious diseases
transmitted by soil; these diseases are difficult to pre=
vent and treat.
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II, EARVFUL INSECTS -

5. Toce listory of Test and Research

F 1. Diszcovery of The Method of Extcrmination'by 0il (the
) Jou=1568 period)

The domage of farm crops by harmiul insects has long
Lo aadnelnatly severe, Since the first recorded
crrence ol rice inscets in Harima (present Hyogo Prefec-
:y, and scven other areas of Japan in 697, there have been
ccous iustances of bad crops due to the occurrence oi a i
Lo o nwaber of inscets. But it was not until the reign of
oa L ocaau any full scale investigation or test was conducted.
. ooldes times harmiul insects were regarded as the punish-
it Gioirale gods; so, to counter them, prayers were oficred
{U Loothe e gods, or they were merely chased

Ilavever, before the test and research period began, a
: nasicd Irie Kichizacmon in Chikuzen (present Fukuoka

cura), at the time of the occurrence of a great number
¢ insects in 1670, discovered, by accidently dropping

¢ il on vice ficlds, that the rice insects © ¢led.

. tncu pouring oil on rice ficlds has been used when

cio. Anscets aapearcd,  Thus we can trace the method of ex-
cuoooiinatllion oi 1ascecets by oil in Japan, This is Q noteworthy

e

LUeli.  'This method was anplicd also to rice insccts in 1720
C22, with good results.  Since then this method has
hiauvrably disscwinated and much improved.
1 . T it ans served o5 one of the most reliable methods of
Cosiror wntal the ead of the Sccoad World War, Ncedless to
N oLar, al tac tise when this oil method was discovered, even
Lo nowvniiced bWestoern Zuropean countlries did not have a method
Lo conlyol narmiul inscecets cquivalent to this.
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2. Vevelopieny of Contiol Tichiniques During the Zarly
Wit miatdde Poriods of the Neiji (1869-1903)

Soenlbnnhdng 1o thae Nelli oera ihce occurrcence of various
aavalul liasccls, lncluding rice borers, was frequent, The
QECULSTORCYE 0a Tiee borers in the Kyushu region was particu-
lasly intensce, With this as an impetlus, resceairch in this
Livid propgressed rapidiy, The investigation an test on the
contiol ol thrvee brooded rice borers by a larwer named Masuda
Lotonlra ol IMukuoka Prefecture attracted wide atiention, As
i rusult ol his research and others, the control by the light-
1y and burning of rice stubble was recommended, The latter
nov.n0d Vs not zecepled by peasants, however, because it
voald eatall heavy labor, Coascequently, in 1880 rice borer
brocaelnyg cunters were esltablished at 18 places in three coun-
iz, vi that prefccture and efforts wore made to make the
Poateanis utilize this method. Followirng this, an industry
moder cunier was set up in 1887 in Fukuoka Prefecture for the
swudy oxi harmful insccts,. This seems to be the i1irst test
anu roscarch agency for harmful insects in Japan., Through
resoearel in the euarly period at this center, the catching ot
notns and collection of eges in rice seed beds, the disposi-
Lioip oI 1ice stulks in the wintering period, and the cutting
ol wiscolored blades during the two brood period were reconi-
aenacd for the oxtermination c¢f two brooded rice borers.

In issi Sasaki Tadajiro openced the first lecture scr-
ils on centomoloy at Komaba Agricultural School. A similar
Ziort was nmade by Maisumura Matsutoshi in 1893 at Sapporo
azriculiural School, Therecafter basic rescarch in this field
vas unduertaken at colleges.

3. The Establishment of Government and Public Research
Agencies (1896-1926G)

Study at a national research agency was begun at the
wyuashu Draanch of the Agricultural Experiment Station at Kuma-
moto 1n 13%06 by Konuki Shintaro, Also siudy on the insects
hurmiul to tea plants was initiated at the Tea Experiment
Stuiion established as Nishigahara in the same year, In the
rollowing year, 187, an occurrence of ricce insects surpass-
iny taat of 1732 was reported and this made people realize
xailn ihe imporstance of rescarch on harmful insects. Thus,

11 1598 the cutomology division was established at the Agri-
culiural Ixperiment Station, and the number of researchers at

ivs {yushua branch was increased, Thus the occurrence of harm-

DUl xisects in 1897 resulted in the establishment of new ag-
rrculiural esperiment stations in prefectures and in the
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v i naaber ol wwployoees chiarged with the study

SU lhiaCis, DY ousin oa gewection lamp device for the
Caenery o aaveslisid ton oL vecarrence ol harmful insects,

LUy A i 1ill o crele, including rice borers, were
Sl Uninalty lxvcstigatiou resulted in
N e Logsreat anosuny of cata, In 1917 Ishikawa Ryu-

L SAGuwal oG epocn sty achievements in the statistical
oL oL v siindairy Lovestlgation ol occurrence by examine
I dhen ceddlzonsidn bowvvwewva tomperature and occurrence ot
Cososvonndsd rree borers, Letween temperature and time of moth
LU Llhngu, Wik boitwoen wemperature and number of days of

UVl LR TIRCE .
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Lo stated curlier, the test and research on harmful
so,oCis i Jwpan was initiated with the basic study of rice
. .aita, raaaccetingg the fact that Japanese agriculture was
wilosee 0L il rice crop., As horticultural crops were in-
cewulod {row foreign countries in large quantities late in
viie Leidi ocra, harmiul insccts were also imported and spread
casoasn uUrScry Ifruit trees, in addition to the already ex-

[P

~

oo ihe stuay od iasccts harmful to oranges, the Re-

CLoaech Cunter for Inscets ilarmful to Oranges was established

Uiy moverhaaent subsidy in Shizuoka Pretecture, There a
Gew o airle, a unique application of the tumigation with
Ll usueFaNIe acid zas, was lowvaulated, And the manufacturing

G. oL.cplne O0il eauisioh by the condensiag method was invented.,
.. iow other hond duriug the period drom the late lMeiji to
Yoo Uoisho, such noteworthy studics as the ecological study
v. soporticd hamrful insccets, the iniroduction ol betariya
indvoiird a¢gainst the isceriya scale insect, and of sirubesutori
GChaciil opainsy tangerine toge xonajirami were made, On in-
.2tL aarmiul to deciduous fruit trees, the research ccehter
S22 lasects in Shizudka Pretfecture and MNr. Harukawa of
Coara Asricultural hescarch Ceater, made still another value
Lo study on pear hime cecling insect during the period from
“ae Lave ligijl to the late Taisho.,

Ci lae study of harmiul tea insects, which is closely
SoonUed Joowae study of harmtul fruit tree insects, as was
chhew, tie o saudy oif the ccology of eight species of insects
oo uwl LG wea nlanis ana the methods for their control, in-
CoLwonvT L eea hinc yoRkobai were undertaken at the Tea Experi-

ool Stonion oL the agricultural Burcau established at Nishi-
Lot 3n lovo.  These studices were succecded by the Tea Di-
LaLotnd 04 Whe Shiatoka Prefectural Agricultural Experl..=ant

woavii egiablisheds in 1908, and then
Loowie Tea Lxperiment Station of the Ministry of Agriculture
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: chevabldshoa 1n 1919, At the Tea Dxperiment Station the life
' erei, hablrs, control of insects harmful to tea plants were '
Sotiiew,  Those studics, however were regrettably interrup- !
ted due to the admlnistrative curtailment or 1923. '

a4 e Sl e LI A A MRSl
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The dawage by insccts to stored {ood in addition to I

Lo cultivated crovs ciuiot be ignored, The study on the v
sedhod of storing foou wis begun at the Agricultural Experi- |
wmeit Station in counncgiion with the question of adjusting ‘
rice prices in 1917, Also, the study of harmful insects on ‘
1

§

t

-

S1Ora 20004 was begun with the cestablishment of the division
oL niitniul food inseccts at the Plant Discase Prevention Cen-
ver, but this division was abolished in 1924, Since 1925
tiae siwdy of harmiul food insects has been carried out by the
I'ood Rescarch Center,

During this period the World ot Insects (1897) and
ixl o Blight and Insects (I914) were publishcd, These
Sournais hGave had tremendous impact on applied entomology
tnd the techniques for prevention and extermination.,

4. Trom the Early Showa Period to the End of the Second
World War (1926—1945)

The rcesearch on insects harmful to rice was rapidly
luteasificd in the Showa period. Full scale research was
vitueriaiken on two brooded rice borers at the national Agri-
cultural IExperiment Stations, The Ministry of Agriculture
aiuu rorestry cntrusted colleges and pretectural agricultural
cxperimeat stations with large scale testings. Many of these
tests were continued upto 1940, fulfilling expectations. The
study and application test of phototaxis tha. wzs entrusted
1o Tokyo University and Ehime Prefectural Agricultural Experi-
ncnt Stavion wes continued until 1947. As a result of
iac: , Tokyo University attained such achievements as the
: iinding ol eifective wave lengths for inviting and killing
: iwo brooded rice borers, and the relationship between the

nature of the light source and phototaxis, both of which sur-
pesscd the academic level o1 foreign countries, In the test
ol wrap lizhts, which was undertaken at the LEhime Pradectural .
Lrricultural Ixperiment Station, it was discovered that the
danags by two brooded rice borers could be halved
. by lighting blue {luorescent lamps in rice fields, Tests
on rice insccts were undertaken under the direction of the
. Vinistry of Agriculture and Forestry at the Oita Prefectural
sgriculture Experiment Station in 1928, and at the Department
ol AZzriculture, Kyushu Imperial University in 1929, Through

T
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sl ene liado cyele proecouss of five species of rice
oG ACGE 04 vErlous sorus ol growth, copulation
Gwioaiy; Ui poovth and cycles at the experimental
LUl \ N invesitigzation lamp were clari-
S e i Goaskg et v LUt U Ggroniyza oryzace Munakata was

Saditao rrelecture, The test on rice Karabae
LU UG 20 2V A ke Ou Laporiment Site of the Agri-
S Lenorlnieiil Loataon,  Noteworthy achievements on the
SLootoionde od 2ice V0 iais species were produced,
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insects hnonlui to rice crops were carried
iifclds in the Saowa period, usulls were gained
L4 viotiouns noculls 0f coatrol were achieved, In 1940, when
L..¢ voclviciice 06 rice insects matching that of 1897 was re-
SO0 on 1a Webiern Japun, all available means of control were
e tes @, Lue greal daage resulted, Consequently , the

) sien wWes that the externination of harwmful insects
Cowiaa oo achacved best by carlier actection and prevention,
Tl wnwe taslhi of forcecasting the occurrcence of discase and
Sirinius ihscels was undertaken with cooperation between na-

i, Gk and preiectural governments, The basic research which
M i

Lewna orm the supporting pillar {or this task and its applied

ToHLGWSCh Vas about to be fully launched, but was hampered by

i owloreak of the war. without proper progress it was carried
or. wuiitil the ead ol the war.

VRSN PR

Tecsis aind research on insects harmful to rice that

wile Geveldoped in neny ficlds as test projects of the Minis-

-
ir

Luzriculture and YForestry in the early Showa period are
ainniy cvaluated as forming the base for the post-war detec-

11 oadsor nrevention and coxterinination methods, On the
Clines wat, lhe need  To establish proper means for

Sroveation and extermination of inscects harmful to dry field
CJoUta wiom o dicll during the war because of the urgent need for

Lol oasua fo0od production, Up to that time only research on
Lae wnin haermful insccts had been carried out.

. thie insceis hanostfal to deciduous fruit trees, the
ILoutcauedion of natural enemies of apple watamushi on apple
L., GoG thw study of the utilization of immunized grape
LLruhonerd o wore carricd out effectively. Considerable
WL Uvendiciints Bua been made in the study of the peach codling
Do, ande ihothe 19255-1940 ccecade, priority was placed on the
«cls harmful To maln tood crops, due to the prog-
Sl Gaoore was, and research on harmful insccts on {ruit

ol wiee Liluaunted,  Nevertheless, some techniques for pre-~
Voo oo GG cxileraination were found through the efforts of
So.an e Cuaiivators.,

S O DAy
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In adagition wo the Jorerolin;, the considerable damage
Soceey and porest (eoes by harmful inscets cannot be ig-

Sy
[SRER AT |

'
.
1
4

LOTvu, OF the dngsecets harasul o forest trees, the damage by
SR DUnh to sursary trees ender intensive apgricultural cule
civatawil, 1s severe,  Thug priovitly was given to prevoative

Lia ostoemaaanation toests, During this period the investigation
of wiae boring insects that appear following the damage by

wlouhs aand on the pine caterpillar were made, The basic re-
soadehh dor the nreventioa and oextermination, and the research
o rational methads of preveation and eoxtormination wasn't
unuertalken until the end of the war,

S. The Post-war Period (since 1946)

A4S was already mcntioned, research on harmful insects
wan, of necessity, slackencd duc to the outbreak of the Second
world War, TIor a whilc immediately ajter the war, research
in this {icld was silymied due to the confusion following the
Gosdouil, DZut beginping in 1946 and 1947, rescarch on the pre-
vention and externination of harmful inseccts made great prog-
gress thanks to the gradual ordering of the rescarch facili-
tivs ol various rescarch agencies and to the inilroduction of -
or,anic synthetic insecticides from overseas. Especially on
tno rescarch on insccts harmful to rice, as is well known,
sciore was brought about by the progress made in rescarch on
taw ¢etection of the occurrence of harmful insects and the
esiablishment otf application methods of new insecticides.

Lven though remarkable progress was made in the post-
var period on the rescarch into the prevention and extermina-
“ion of harmful insects, new problems have come up as will
be svated later., Moreover, there are untouched areas of ree
scarch on harmful insects, namely: dry field insects, includ-
i these on animal fodder crops, horticultural crops, and

timber. Therefore, a further intensification in the research
systeimm 1§ required.

6. A History of The Research on Harmful Nematodes

The organized basic research on harmful nematodes para-
siiic on nlanty in Japan was initiated by the Zoological sec-
1 cn (Pro.cssor Kaburagi Ldao) of the Department of Agricul-

Tokyo University, in the early part of the Showa (1928-
By that time, the test system and research on nema~

s well established in England, Holland, and Germany.
ited States energetic research had been conducted
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- N i cctebbrnacny G e pnnilology researeh agency of :
S oL ML ceew i aCae by 30 Ywa%, o Lven this sole examnple -
o e, Gl SO0 Uaavoraioy alnost duoshppeaved aiter 1935,
L Uwel Ui Ll siwewrt evenilon and extermination of
. CUtelcs The waates i b Deva long neglectoed,  Gonly in about
S wnw Llindaasiwy ol o raculiure and Forestry begin tests .
. a5 Ventinnh Daa Caleraiiatiion ol ncloldogyne on sweel
¥ the desiguiiee west site in Chiba refecture.
NN Loliiz2iGo agricattura: Zxperiment Stadiont test
o seagnateh o e netevention and extermination of Hetero-
Couooa LOY Dulios add doeveloped uniquely since the latter
e Ul lae Walsuo,
In 19409, 1 the post-war period, a discase that caused
GanLLad sputs on Lae polatoes produced in Nagasaki
. oo Lc.wse oveeutrea, Frowm the tissue ol these discased spots,
Goscien o Peotvicnchus spp., which is the pathogen, was
CoLdroed, as oa result ol this, a test site was designated
- .0 ke siudy ol the preveution and extermination oif potato
Jhoney Lnia discascs, It was established in 1957 in Nagasaki
Joceccoure Tor the main purposce of working on nematode preven=
taoee wnd exteruwination methods, This served as an impetus
e osoitracting general actention to nematodes, Therecafter, a
wLitg for the development of dry field crops was fermented
Lo agricultural policy, and research on nematodes suddenly
soeoaved the gocenr light, Thus, the Ministry of Agriculture
i Jovos ity ostablished the nematology research scction at
Voo JAoricultural Technology Research Center in 1958 and under-
wuol. busic lests and rescarch on the classification and cone
ol oui havaiul nematodes, The Ministry also, in 1959, began
Tl dingaowsis of soi1l nenatodes in dry field crops and a
Bilov wev o prevention and extermination; Since then
10 ons promoted this test on a nation-wide scale, With the
Joe it pregress in the development of fruitv trees and the
sulicy 1or the development of livestock, the investigation
GI aomatul numatodes in forest trees and in pastures (fodder
crons) has beea carried out, Thus, the need for the preven-
ing und extermination of nematodes has become ciear, and
e hais beea intensified nenatological research.
. The Jesults oif Test and Research R
i, %he De.goiion  of Harmful Insects
In the delection of the first appearance of the moths
. 9 w0 brooded rice borers, the existence oi a high ncgative
- 87 -
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CooCuadosnth petveen the tusperatuve during the March-June

oLt iou aatt wie tine vl anpearance, based ou the data {or in-
vor Lisation of fluctuntivns ol moth appearances, was recognized
T8oaaally arche. The combination of the detcection tormula by
tite rocurredl cquation beowceen temperature and the time ot
edd appeerance was {ormulated by several rescarchers an
asoul 1u40,  Bul ian rocecent years, the occurrcnce of this spe-
Crono s unaergole rocaraable fluctuation  due to the dissom-
tantion 04 carly plaating or early cultivation, Therctove,

A ouwebtoetion pethod to respond to such a situation was re-
Guitea,  Conscquently, the method oi estimating the time of
Mot anpearahec by heuting wintering larvace to 25°C in March
SaL taen by dnvestigataing thelr maturity by the neasurement
O+ il¢ neriod beilore pupation, that is, experimental detec-
tion by this "heat adding method”, was established by the
Arscuitural Technology Rescarch Center and the Saitama Pre-
fesiural Agricultural IExperiment Staiion,

The method of detection of the second appearance of
1vo brooged rice borers, wmoths, thie pupation rate method of
¢uicetling peak moth appearance by finding S50% pupated days by
iavestigating growth ol larvae in withered stalxks in the lat-
tewe nart of tie first genceration larvae period, and the "cyte-
metihiod" Loy estimating the days of emergence by moeasaring
spornatoeyte diameter after placing the male testis of {irst
oberatioa larva ol 4-5 instars, were established by coopera-
1iun belween the Agricultural Techunology Rescarch Center and
tiue Saktams Prefcectural Agricultural Experiment Station, The
wethod of detecting the lirst occurrence ol two brooded rice
Losers; i experimental sethod for linding the volume of the
rirst moih appearance aiter determining the death rate due
tu parasitic bacteria and parasitic bees and due to physio-
iunical weakness by applying heat to larvae of the wintering
concration 2ad thenh taking this death rate into consideration
vian Limuring the volur ¢ of second generation occurrence in
tae pruccuanyg year, has been proposed.

T mothod of detecting the appearance of two brooded
ice borer moths for the scocond time; the method of estimat-
ine iae volume of second generation occurrence on the bas iy
O. cuhdGitions of first generation larvae through the periodic
investivation of broken up rice stalks has been proposed.

No adequate method for detection of the accurrence of
cleleula sonnotata, or yokobal Las been established, duce to

CLUTILAGIGAdT e basic rescarch on their physiology and ecology,

JoLGuoacy of occurrence, and inadequate understanding of thelr

vuicoor cecology. In recent years, however, the method of
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Lo ndailar snoeids, e provih process of ietus
e Taa LS waoueanns o Sapati turciiera Horvath and
o Jusens sied have bevl Srwdidatay olaritied.  Also,
L TSN T o e hed, wt Bovh the oxnescimenta) site and
colnoors by ul il v oweda ]y wevised and tested collec-
Too v wmeiek 11040 has buesn cestlablished,  Thus, achicvements
indicate o bright fuluro in this lielda,

L. C:rop Cultivation Systems and the Occurrence of Harm-
ial Iasceels

I the customary cultivation of rice in warm yegions,
. vl S Limited nurselry bod arca exists tor wintering of hearm-
! ot oLnsoats,  Bul wiien carly cultavation is introduced, the
oot SJoonee va hawvalul o insccets s gencrally increased by noxe
wl. o oonsly plantiag cultivation,

3.

La the casce oi the cayly cultivation ol wet rice, it

Vo aewn dlscoverced that two brooded rice borers and tsumaguro

Toieoas Leow oo ranarihable occurrence, while Sogata furiciera
Soorwatie. amelobiounikah, nilaparvata lugens Sial, epiracanthus
LT oLl mOLlSsCuulsKy, Ticc aomushi{sic), rice tsutonmushi

CLob i, wndd plunt laice show a consiacrable occurrcelice, and
Line: theo brooded rice borer and Scesamia inferens Walker oc~

Cus sudaay,

1 wne casce of normal wet rice cultivation in regions

Visesw vaaty cultivation has been introduced, the {irst genera-
Lios (wWo brooded rice borers show remarkable multiplication
Toiatuloaen, With early wet rice ficlds as the most suitable
LLlC s o0 gvowth,  DBecause ol thls, an increase in the dam-
Sy Uhe sSecOoud geheration resulls,  An increase 1n the

- YN o fYage Ay

Coyoe=t dthiering of syallis, duc 1o damage causcd by second gen-

CLLTAOn, URIUe Drooded rice borers irequently occurs in early
Vil e, rRic sronm with  occurrcence of white heads due to
Woiteiro oy the thivd zencration have been found to be notable

Goaui,os, 1 some arcuas it kas been noted that there is a
Joloney fTor incrcasced occurrence of Minami Ao Kamemushi
haCa uaa ot shown un ruch due to the lack of f{odder crops
Glkbeiios 101 the sccond geacration, Under these circumstan-
Jes, carly wet rice fields became breeding grounds for the
leednd geaeration,

orvzace munakata, rice karabac, Lagvhotomus assimalans
, biuci rice scale insect, Leptocorisa varicornis rab-
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v hae dewloygy oif Detanical Virus Carrying Inscets i
‘ Sl oGis Bown lotba wiadt the Cicndella ferruginea Fabri-
¢ue, vihiden corries the withering discase dand yellow withering :
fiialnT 04 wice plants, avakens Ivom hiberuation in February, i
* vonlivs sduit in larch, and goes through tive generations a bl
Fosroan Vestiern Japan, Tac number of davs of growth of the o
- Larvao uI this species, coutaining this rice virus pathogen,
it wctayced by shout 8 duy, as comparcd with a healthy one. :
The Jile of such an adult is short and the number of its ovi- i
& positions is GUL less than a healthy insect. In a group with :
. Qonin ricoe vivus pathogen rate, the time {rom hatching to
i 1le winen it acquires the capacity to iniect rice is
. short and the death vate of larvae is high. !
3 t
i it Las been fuund, on the ccology of Formosa Cicadella ;
: ©ooosuzined Fabricus, that the nuunber of days until adult is )
¥ nufmdﬁi that velore oviposition is 6-9 days; this 1s not much i
PoF iuienl then Cleadella ferruginea Fabricus, except that |
Pz 1L peviod of oviposition 1s siightly longer
; The maninum cemperature for its growth is 14.7°C,
: . souowiaat higher than the 13°C for Cicadella ferruginea Fabri- '
Culsi,
The aAnricultural Technology Rescarch Center and the
Satliolku agcicultural Experiment Station have ciarified that
Cadvan Ciceadella ferrurinea Fabricusawakens {rom hibernation
- in latce BeCumbor, @nd emerges earlier than Cicadella ferrugi-
(“ non Mabricus in the spring.,  Aiter emerging 1t moves to - {
{ invae grasses and the early planting nursery beds t> mul- !
T3 in the period {rom mid-June to late Avgust, groups
ol incdividual insccts that float in the air appcar. The peak
v ai0d 0i the flight of the second gencration adults to the
nih o 1rice ficlds differs according to planting time and takes
nlice during the period vhen the nitrogen content in the rice
PLlanl is highest just before the peak stooling period.
<. lIascets Harmful to Mcadow Grassecs and Fodder Crops
Trhere are about 200 species of insects and over 20
Lowlie. ©L neravodes harmful to meadow grasses, It has been
sownG whit anong these, Hasumon yoto, sesamia inferens walker,
: . LI tnipunceta daworth, Barathra brassicace Linne, Kofusa-
. LT MOolhas anG yellow slugs™are imporiant ones.
i .
L |
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v, Mideizaitlon ol Iascect-prool Varicetics
Csd oo Plauts

LOrLn Lo ¥ oend Aichi Asaki are subject to the ovipo-
X T 0T WG r00uLd ice barers, but the decrease in yield

e Uiie Junoefis e ombriodly swall.  (Tokai and Kinki Agri-
Nl Capiranent Ltadlions,)

On lhe resistaace ol rice plants to two brooded rice
O e, R oaan ool ubserveo that the danage to wet rice
UL, an ke goatrazitu wel rlce rezion is intense,  Yamanashi
vosoniey aus woted, hovever, that the quantity of effective
a2cld containced in the wetl i1i¢ld soil and the irriga-
Sler o or Liils arca 1y saall and the quantity of silicic
G cuaiained inorice plants rawsed in this area is also
SUREI Jrus, werc claritied that when silicie acid
Jhlxaw to suceh =5il, the damuge causced by this species
Caiit G LWkl Guereasea.,

SISy

Tests on Incrarabac wel? undertiaken early at the Ou

Lo Tosw site o6 the Agricultural Experiment Station, As

RINCEVE I Aany ingect-proof strains werc detected,
oo L Dowie roconrized that in the strongly insect-proof

5otne o aceaih rate of larvae was high, Since then, the
LlLaahwavion ol mahy new insccet-prool strains have been made
: cau Siana test site (designaved test) ol the Shimane Pre-
2l Acricuitural Experiment Station, Tohoku Agricultural
¢itt Sration, llokuriku Agricultural gxperiment Station,
oliu Agriculturalil Lxperiment Station. Thus, the
el oaethod of testing inscci-proof sirains that suit each
ool s oegen established, Moreover, the heredity pattern
oL ingeci=prooiness has npeen clariflied,

(2) Chestnuts

vsts made at the Okavama Agricultural
LLTorrent bration and other experiment agenclies
JounG that Zuri tamabachi cannot conplete its growth in
L3 Catseilut strains as Ginyose, Kishine, and Otsuso, There-
s s, Vhese strains have been confirmed as absolutely insect~-

. IV T

s

Lo Soy-bcaas

~¢sis made at the Hokkaldo Agricultural
TooLh sad Siution and Hokkaldo University found
“.oh tac 0OV1DOsiting of prapholitha glycinivorella is not

-0l -

bl 4
-)

$
i
i
i
:
.
¢
P
!




'

) e sir’o 18 sorbenn stroing havinhg extremely few hairs on
C Phens 4l VOO0 WLt exivamely short hairs.
. G. 7The Utilization oi Natuval Enemies

The uiiliszauvion of rublakayadori kobachi against ru-
Oomusalo ool cltrus trels nas been proven successfully ajter
YOCann experimentaiioa by Professor Yusumatsu Kyozo, The use
0l this Loe has also becn successful jn the release test
dnainat scale inscecets on tew plants ot the Test Experiment
Swation,  Also the utilization of traditional parasitic bees
dniinsc Ruricamabacid and the release of sugitama yadorihi
Robeehi Tave been successfully carried out,

7. The Effective Application of Insecticides

In the efiectiveness and economy of insecticides
oniastl harmrul insects, the spraying of liquid insecticides
o osonictimes advantageous., Recently, the effective spraying
- 1iguid insccticides has been tested, Also, the prevention
id exiermination of above ground harmful insects by the

¢
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iieht application of insecticidus and fertilizers or
rbicides bas been examined. This method not only is labor-
aving byt also nmakes it possible to eliminate the unfavorable

oheet ol insecticide spraying, exterminating na-
(:’ Lural cnemies. Thus, this method merits attention.

[

" (F‘ :"‘ n
G

-

The Xyushu Agricultural EZxperiment Station has, since
20l continuously tested the prevention and extermination
o1 insects harm{ul to the above ground portions of crops by
2lying lnsccticides to the soil, The Chugoku Agricultural
werincnt Station has, since 1956, continuously experiment
fun several variceties of insecticides, It has beea tound
“towhen about three times as much BHC as is applied on the
surdace iz ouixed into the ground during alternate ploughing,
7 Two broodedu rice borers that encroach on early rice can be
: Izitred; and Jhut when denapon is added to the BHC application,
' tv.. Lrooced rice borers, as well as cicadella ferruginea
TFasrices are exterminated eliectively, and the rice viruses
Corcoicd by cacadeila {erruginea Barbricus can be prevented.
ooplan BHC grains on the surlace of the soil several days
. Lver wratlsplanting or manual scattering of finely granu-

L.Cd BUC on tne surface of the water, have . become prac-

. CIoLd. These methods have been established through
Lo cooneraiion of the national or prefectural agricultural
cineiiment stations and farm chemical companies, They are

L
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S lean Ol 1T Lt thiey roduire o smaller quantity of chem-

Do TThe Vrevention aig Uxterdnation of Main Harmful
lusccis Ly Iaseciicides

(1) a8sCels Lavliful to rice piants

Since 1947 Lne eisfceilivencss ol BiC against two brooded
Sioe Lrers ads beea contirised by the agricultural experiment
Mleor.O0S G0 DNLLUOKRS and Rapuwd prcelceectures and in the Tokai
Sisoi. waaa dhixkoku arcuws,  Therealter the forms of spraying,
1y, viwming, and nethod of spraying were tested, and the
visoeer saechod For 1ts usc was established in about 1950, At the

the great occurrence of these insccetl:s in 1931,

ol parathion emulsion (Folidol E 6G03) was im-
S0 u oy, soeon ajter, it was tested at the Shikoku Agricul-
Laseer comnerianent Statlon. It was confirnmed that by spraying

: and blaues the larvac in the stalk were

v L 2iCC s3LRiXSs
L1 Jntermaanated, Thereafter the method {or its use was es-
Vho.inhicd ana the carly growing ot wet field rice was further
.nerilcated, It was found that EPN was almost as cffective

G Ccnreednaon and such low-pulson organic phosphorous compounds
LLoooLLit wid smithion were almost equally eilfective.

Dexinuing in about 1948 the cifectiveness of DDT and
T2 Ui ins.e rhree brooded rice borers was tested, In 1930

LN L

PRV USRS § 61

: ol third generation larvae, In 1951 its
coosoliveiess against second generation larvae was confirmed
. sooainiaoliu gurictliural Ixperiment Station and the Kagawa
Iturvel Zxperiment Station, In 1951, at the Asaki test
Covhe LWalkayama Agricultural Experiment Station, it was

louan winy the spraying ol parathion is efrtective also

S eveltings the occurrence of white heads, It was also
‘24 there that the spraying of DDT during ihe hatch-
Sirst geheration larvae is efiective in preventing

wacroachaent of larvae already hatched. In this wey
cricureeince ol dhis species can be marizedly suppressed there-
Llves.  Yuus, 1his method has been widely practiced in areas
LIlwe Wiirele brooded rice borers occur, in wakayama Pre-
Seclure L clscowhere,
LT, BEC, NaAC, malathon and parathion have been used
Lreventive and exterminative agents against rice insects,
vw i i but BilC against cicadella {ferruginez Fabricus.
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Io 1049 iU wag discovercd that ineliuro kamemushi can
eriddnnted by soravang 3% BUC powder during the early
larvi period, and logyvnotones assimulans Distant and lepto-

1

varicoriis Lusrices cand be exierninated by 1% BHC
ronolr. An 1802 whe agvicaltural experiment stations at
inaxrnawa, Fukud, Hochi sid Hyushu, contirmed the cffective=-
AC:n ol pavathion agaiast vhe wintering larvac and larvae of
you.as instlars of black rice scale insects which are strongly
vansistant to BilC, Dlucently, it has been ifound that both
Lidit and parathion can kill black rice scale insects and
minumi scalce ingects,

The practical eficetiveness of EPN and derudorin
doninst inckarabne was confirmed in 1948 and 1949, Thus a
new hope was scenl in the prevention and extermination of this
speeics which had hitherto been regarded as extremely dif-
ficuly, Morecover, in recent years such low-poison chemicals
L5 Gimetoel, pesutan and bidit have become available for the
pruveiecwa and extermination of this insect.,

The clfcctiveness of BIIC and parathion against ineha
wojuribae and inchimeha moguribae has been confirmed.

(2) 1Insects larmful to Barley, Wheat and other Cereals

Tnce effectiveness of arudorin and butakuroru for the
prcvention and extermination of wireworms has been confirmed.

The ettectiveness and use of DDT and BHC apgainst tipe-
vln aino alexander were tested in 1949 at the agricultural
Canoraseni stations at Kanto-Tozan, Shimane, Tottori, Yama-
uchi, and Toyama, As a result it was found that
2t was best Lo sow seeds with DDT applied to them, Later,

; also {ound effective to spray parathion after the oc-

curreince Oif ulls insect.

It was fouad that the spraying of DDT, BHC, and para-
1hLloil Lwo or three times during and alfter the peak period
Gi oviposiuving was effective against pyrausta nubilalis Hueb-
aor,

The ciflectiveness of parathion against daizusaya tama=-
.o was recognized, and this was the first ray of hope in
the prevention and extermination of this species. It has
buen recently found that bidit is particularly effective
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L i 5alC wind parathion against shiro
NN iiie snecral eftectiveness of cudorin
- I 71

LGOM I e ciiective agailnst daizu kukimopguri
U5C ads Loevh luated atl the Ragoshima Agricul-

e citlih.Ciie Siatlon,

{0y Insecis larniad to Gohier Vegecables

Voo Wokyo wirosoliian Agviculilurai Experiment Station
Lo o pvoved thc celacetlvencss ol JUT 10 the nrevention aad
b-;,:m;uu_Lo“ ol ochan UaiRiLs Tubricius, wiilch is bharmlul

1O vl Coire ul ThC OuG 0. sh.gei radish and Chinese cabbage.,
vo e i Bhxdthol wire ciicciive ior the exteraination ot the
Do waaeh o iveguenily occults on the pgenus olfrapes, It has
Yo woamG that lor the exitclminaiion oi aulacophora f{ermor-
, .ainalul o to nicelons wid cucumbers, the sprayng and
Loolliii ol derudorih and arudoria against the wintering
Srooround larvace ave cilceciive, DDT is quite effective
tvliotrata strioluta Fabvicius, when it is sprinkled
L5i00 or powder is svrayed atter germination. A-
KT IAEIRE AL”ulMdlher" and green caterprllars, the spraying of
LU0 endovia, and dlptercex cmulsion during the larva stage

i viLuCilive

Iasccts Ilarmiul to Tea Plants

~
[N

Yor the preveation and cxtermaination of kanzawa ha dani

S0 Ao Dinnils, lime sulphur cowpound has long been used, but

Lihiaotion has replaced it, The cifectivencess of DDVP, EPN,

Loonrachion against adoxophyss privatana Walker and calop-

o whcivora Valsisgham nas been provea, At present DDVP
N LTe used.

(5) Insccts larmful 1o Truit Trees

in (ae orevention and externination of insects harmful
oL orus drecs, the spraying of Jiwme sulphur with sulphuric
e Luuwa s oXfective in the preveation of the occurrence
.1 e larvie oLl orontaspis vanconenis Kuwana, It has been
LSO aint cEraying parathion, EPN, dimetoet, pestan
J.. o Joginve apainst prostasnis yanonenis Kuwana and ceroplas-
Lln0iulaeis COnRsLOCK,
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The soreying of DLT is cifcelive against the encroach-
e wl Lhe codiding otiv to harmtul declduous trees, in places
waelse dherr occusrelice is aot too scvere, Recently, it has
coen nroved that lovenoison bidit is as eflective as parathion
coainn i 1Lt Apainst leoaf folders on deciduous [ruit trcees
L2, BEC, endorin, nwvathion, didzinon and denapon, in addi-
tich Lo lcad arsenate hayrbeen proven celiective,

(7) Insccts larmiul to iulberries and Fiber Plants

cprayiong lJime-sulphur compvound, calcium cynamide
golution, and nachbine oil cmulsion during winter and after the
curting o1 nmulboerries in spring and summer is efifective a-
gainst kuwa Laipgara, The proper time, kinds, and density of
such spraying have becen clarified,

Lgainst kuwa kaigara, such organic sulphuric compounds
as TNEP, LLVP, dipterex arce cffective and are used even dur-
1 the raising ol silkworms, BHC and parathion also are
cmpocially effcctive, but they seem to leave after-effects
and thus are not too practical, Against himezo mushi, BHC,
LT, and both liquid and powdered pyrethrum are effective and
anplication meihods have been established. Against shintome
toiaabae DEC, DDT, DDVP, and diptelex are eftective, ~They
cal: uC uscd either on the surface of soil before occurrence
Li.@ Or cai be sprayed after germination, The concurrent use
o! both mcthods is more effective.

Chlorpicrine and methylbromide are effective as fumi-
aation against katsuobushi mushi, harmful to cocoons and raw

Sili,

(3) 1Insccts Harmful to Forest Trees

The insccts most harmiul to the nursery stock of forest
trces are the larvae of May bettles. For their control, pow-
Gured BLEC moy be sprayed all over the nurscery bed and then
inay boe mixed with soil at about the 10 em depth, The control
of sabiliyotanzo mushl is possiblewith such soil insecticides
as Lrudorih and heptachlor.

e the control of mimela costata Hope, harmful to
e roais 0i the larch, powdured BHC or arudorin is mixed
into vni s0x1 in the hole where it is planted., Matsuha kare,
uTsuanlii habachi, matsuno midori habachi can be conirolled

LuSial Curiy stages by powdered BEC and BHC smoke,
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owewoolein whunay Linne, DOT and BHC are eftective.

Sl snthuno o lamabae and Sugi tamabae that lorm

SiSraaiaC A0 L3N o3CTs anhd ceaars, the spraying of pow-

oS :l

S i [ )
- N T

(O

1o,

sorayd

LK L dale Jround gust prior to cmergence is effective,

Londiay worang iasccis. DHC oil is eoffective, For the
CTod s wac encroscawent oi boring ihsects in cut tim-
Lo, =40, emdlsaion of BIC or derudorin is elicctive,

(v) ahaaawiul Birds and Aniaais

ae cacleical contirol o wild wiice is the nost advanced
T

wIUd o Disus Lid animals,  Ileceatly, sirongly poisonous

'cuis vitil less sccondary danage have been useds zine

du is a4 ltypical one,

Jor the coatrol of wild mice a lobor-saving method is
abie, in view of the recent labor shortage, Because
., wae spraying of cheomicals should be awone by heiicop-
Jur practical use, therefore, research has been made on
sy dnpeloments, the types ol chemicals to be uscd, and

Tihoe vualicity ol spraying, Since the iall of 1959 it has be-
co..e pragtical with considerable suceess.

i

RERVITI

. Tac Control of Harmful Insects by the Spraying of In-
sceticides f{rom the Air

Lt prescant, the spraying of insecticides tfrom
»mters  is eliective in the coatrol of young, two brooded

io.es ilhsiars, clcadula senotata and yokobai that carry
Slat viruses, opsychostropala melanargla Butler on apple

asLa several species o1 insects harmiul to forest trees.

G, Lorwful Neamatodes ’

L,

(SR E O 2NN

(i} Classification

the nunaber of species of harmful nematodes in
<4 to § genera and 12 species, 1ncluding meloi-
cichoides, and heterodera, But, at of the end of
nera and bs specics were contirmed, Negusare nema-
erial parasitic nematodes, the largest propor-
diagonescd only by careiful and close soil examin-
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sepianing in ivdy, hirshmania oryzae, whichinhabitarice
sorl i5 pavasitic on the inside tissue of rice

has beon continuously sighted in Yamagata, Fukue
| shiwg, Tokyo, Saitama, Chaiba, Shizuoka, Nara, Hyogo, Hiro-
shimd, and Yamaguchl Pretcctures,

il O

a

Ioaci,

. (2) Physiology and Zcology

In the casc ol meloldogyne spp., the larva first in-
Iiivrates invo the vissues ol the roots of the host plaat,
aad then by a certain %ind ol matter cmitted from the insect,
. Jomms large cclls  in the plant, Heterodera spp. winters
ia this cyst, and upon hatching the larva bocomes parasitic
o the root tissugs of the host plant, The larva becomes
adulv after three ccdyses, The adult femnale gradually ex-
puids and epgs arc discharged into the egg sac formed

al the cad oi the body. The exterier skin of the insect be-
; coumcs diat, its color changes to brown and becomes a cyst to
' contain egrs, The cyst is apt to fall from the root and re-

1ain in seii, It is strongly resistent to low temperature

“hid dryness, Pratylenchus spp. destroys and goes into the
tissues of the root, and causes the necrosis of tissues. Thus
the root shows symptoms of root-rotting and the crop does not
grow well,

The cxternal parasitic nematode destroys the tissue
L celis by its long mouth necedle, from the exterior of the root
'( : tissues, liarmful matter is emitted and a pathological condi=-

. " otion of the root resuilts.,

3) Control
For control ol crop danage ftrom aematodes, avoid-
ance of cunsecutive cultivation of the same crop and ro-

tation with uncontaminated crops are stressed, The rotation
oif ¢rogs 1s still fundamental to the control of nematodes
¢ven thoux iusccticides eflective against them are available,
Toe wider tag host range oi nemaiodes is, the more difficult
ihe vrotation vwith uncenitztinates crons cecomes.

n this case the resistence to nematodes differs with kind
cron, Tihcreslore, eil{ectiveness in rotation of crops c”

s lZercat kinds can be expected. The cause of the probl .

' Liisine irom consccutive planting of the same crops has not
poen clariiied. There have been instancces where nematodes
zre the main cause and disinfecting the soil has proved
clicctive
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R I TIN V S TOR R ‘wducll denlstent crops is
- e WL ChClavaiiess booinidgat. agalast soybean hetero-
i Caes ey WAttt beiVe DULDL Moo LOwaoa clarilication of the func-
Lt D0 Gl semintouce anG che rovih ol resistent crops.
The cu=culiva soLs Laoking types form the main body :
cUee duta o thie eacadienl coatrol of haprntul nematodes,
. Se LG WG, widon Decune aviddlabie aiter the war, were used
Lt owomenudd ihjuctor at tae time o1l their inport, They
S leLasinoah Ll Waltin vegoeiable srowing drceus, in warm areas
Lo dhene eitvies ahd i the spoecial high-yicld crop zones.
Tooroeohilorears, however, Lie development of application imple-
Lo v oeethicr with the testing of aad research on applica-
. vio, huve oueld actively carricd out and their use has become
Vil ny praceicui.
v ks been proved that the dilfercuces of soil char-
Go.us daa zoil tenperature are importaant in « eftective
chviical application,
Juintls Lo Le watched in the application of chemicals
Luciude 1 side clrects oi chenldcals on crops, dike care for
seducilon o1 the quantity of chericals, or the control
Ci.ucivivencess in the care ol plant holes, the chemical treat-
Lot osueiwecd Glkes, and the condition of soil and effective-
doos ouiore chemical ticatment, Test and research on their
Lo Wicel use have toeen uncertaken.
il. Busic Probleus
Tha basic rescarcea on the control o1 harmful inscets
Cooonn Uik ly dueicecetlon did nol become active until the early
velrs Giovae waowa (1920 totine prescent), The comprehensive
JLowiiGa n YLICC Lorers, which was carried out o 2 natione-
vile sSanig, played a large role in technical developments
Thddeasraelt,
Tis preschi tasks in basic research are wicely varied., In
Lo Tavsianlopieal ficld, the clarilication oi insect growth
Do lolosy auna netabolism, dorms the principal axas;
- coliocuave ¢cology and individual ecology act as laige props.,
L.l oacveltopnent in rescarch oa the functional structure
. ve Laita chicmiicals has exparnded 12 recent years.
. Rescarch on the damage structurce of crops and damage

L..vostightion is about to be given impetus with new techniques.
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Civt Cacabiiniaent 0.0 @ brolo;ical examination of the

Tae appedrance ol dasects resistent to farm chemicals has
sivel Loy lodwuhiunl to this area of study.

(

) Ciusuillicatrod

-

1)  Idontification

A prograa ot identification ol insccetls was begun in
Ll Ly owne Iasccet Division of the Agricultural Experiment
Ciicidlon and au 1y still ik progress at thie present time, At
the beyinniag, there werce only a few necople engaged in the

venanstelr, but then the number ol cases cawing into the station

Yaa wlso zaall, Gradually the number of cases has in-
cvaenouG,. und the rate of reply has also been improved, 1In
1<

‘3L, Lhe number of cases received was 2,502; the number of
SUjics made was 2,475, and the number of the pending cases

“97
L L

2) Classiiication

in the fiecld of taxonony, which is relatced to applied
cricnolopy, a nixing of similar maiu species of harmiul in-
socis 1S oiten discovered upon rceexamination, The mixing,
L1 lisos, 0f scveral similar specices is eyl dens in the
case ol cicadella ferruminea Fabricus and Nilaparivata
Stal, "1he clicet of this cross brecding secms to be
watter of changing scientific names bul its impact
o, coutrol and detection in applicd entonolopy is indeed

Haeal,

Tae Agvicultural Techuology Research Center has= pub-
lished taxonomical studivs centered on harmful and bencficial
iamveis such as the studices ol hamopuri bac and hanabac by
Cnto, tne studies o4 cicadula sexnotata and yokobai, soldier
Tround hocetles, asnibuto kobachl by llasczawa, the stud-
S 0L the larvace of lipidopteras by Hattori, the studies of
Lirawa awouw by Fukuhara, It has also published bulletins on
taooet dceatilicatlion, occurrence  as conhecied with detec-
{iGa, and uow Lo differentiate belween saimilayr species.

DLLCY vd data eneesicaly pas been ruquested Irow many tields,

e e o - o = ¢

e+ et

In soceat years there has beca almost a conplete lack
. Gl oS on ol Sioolher reslons or preiectural agricultural
G it mLdiions Ob taxpnowy, yet the taxonomical study by
DoLaynnaio, ol the Tokushima Prelectural Agricultural Experi-
. S LUindivn, on the ecggs and larvae of soldier bugs is note-
PPN OL RN
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. ool ' $oand the Vork and Func-
vl h‘- -
Vs Vhe VhrasoLony of Growth !
1
N . 1
R T O R Y Loy oyears the paysiological study .
RPN TEEE I S) E f mace remarkable progress,  This !

PR TR N 1 S O S A

Drosrtess in knowledge about the
gk meuitUilon O3 dinsouis.

ivoeandi, cutonoloslsts stavted carly on the study of
DU LadtuaiuY Ly 1l crops, such das two brooded rice borers,
- NAOLATa, ang yonobaL, A guneral survey in this

SONTRCT NN NG by about 1w40, A study oi the physiology

ooavedaed icee borcer during dorwancy lormed a f{ocal
gL wanolet {he cirvomologists to detect the time of
LLvne. incvod occuryence.  Thoe study of the growth physio-

cLotne S lioonpvava lugeas Stal and the Sopata furciiera
TP LGItACW une Lasls 10 clarvilication ol the condition
- s LILerangg.,

Y

SnoWke Criowihg on outliine of problematic points in
oo e pnYuaology of wo or three important ha mful in-
Anotled witl be descriocd.
Che o seddtionanid bhetvween the growth ol two brooded
Caat ity envirciment wng stadied in detail in the
. fnoane latter pari ol the 1940's the Chara Agricul-
orearen Cenler estuablished tnatl at Jeast
ceunoloyical types of Japancss two brocded rice borers

LUl e

ity

Vi ewldoanrpiansis o1 two brooded rice beorers is cone

Tiow oiodly By the prothorax gland as i1g the case with

[

e anooois.,  Whav is, when ity larva reaches its last in-

i

Leaction oi the corpus allatum falls, amdthe nro-
TLnd 1s vanldly acervivaxoed by stimulation rrom the
us motannrnhosls iakes place.  In this case,
tvpe builween larvo and pupa results,’ In this
it deorees 0l intermediaie types are produced de-

i
Cas iithieit ol tae hormone o1 the corpus allatum remains,
: )

Lo va e cuantitative balance between the hormone of

ConoLr Gala vawe hormosa ot the nirathorax ~land and thus the
Slus owi.ote 1 ceupletes its metamorphosis, This will
voupst e way ior ereating a new type of insccticide
Wil. wriug anout <esth by dcstroying the hormone bal-
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Sorasorey relWis Lo the pheisowena of an insect suspend-

. P, Lls scuV.in BGoLoodesloii ostage due to a certain physiologe .
Zeal tienctaa, Suofuar as the dorwangy oi the larvae of the

v Ssuoded rice borer fsoconcerncd, 1t has been clarified

L. Seraney ih Lals Chsw, viewad i{rom the standpoint ol ine

vt b

<ot ) 1R

. Tevinl o seClolcivn, cLh b2 maluataiunced by the inactivation of i
VoL Culinm ool BLOVOUs Sooretion in the brain and the activa- b
. Lion ool Sovrelion inotav corpus allutawm,  (The Agricultural '
Towihoaelony aesearceh Center),.  This stuay ocunc theoretical L3
oot roxr the Yaceat adaing meitnhod'" which attempts to measure [ 3
Centn oL the dornancy of insects and to torecast the time ! :
. QCCcuIrITeuce, ’
4 =
. in order to clarily the wintering conditions of the co
: Lusciiera jorvath ~ad Nilaparvata lugens Stal, the ¢
LIV ToY Lt Teuliure and Forcsiry s.arled special inves- f
i - Ctsonilouns in 1854 with good results, Through these investi- ;
3 ) couawns much vasic vescarceh on tne physiology of growth was
; COLLACLLG. it wasclarified that Sogata Farciier ilorvath
§ viiiers 4s an oLy in Norvihern Japan ahd that il winters as
S vz 0y os larva in VWestorn Japang tobiiro cicadula
SeTaolate also winters as an cgg in many areas,  f{Agricul-
Tural Txpuriment Stations at Yamahata, Kanagawa, Horoshima,
Yiiyuazaki, the Agricultural Techrology Rescarch Center, and
Syusnu o agricuitural Xxperiment Station)
(-‘ 2} The Physiology of Nutrition
nescarchers in biology and chemistry are gradually |
ciaritlying the nuivaitional neceds of the ingect and |
its metaovolism processes,
*uGy oh the nutrition physiology of the two brooded
wais takel up and developed by the Agricultural

nesearch Center, In thig siudy a non-hacterial

vioihetle dict was uscd successiully, As a synthetic diet

Jur ihe tvwo brooded rice borer, casci, dextrose, inorganic

ol ciiolestiorol, dried yeast, rice water extract, and

CwWeml adduGto water and agar-agar, This mixture was then
Sooauwd and stesrilized for usce, VWhen the sterilized egg is

. L.ocutatled with ihis sterilized mixture, the larva can be
Liroei wilhout bacter:ia,

b ariilicial iood was made [rom aminic acid compounds !
waich Joma protcin as niwrogen souirces, The result oi breed- ‘

’ f,oc owith one kind of amino acid after another " was !

tenl kinds of animic acius such as arginine, histidine, i

. t
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rethiionine, lysine, threon-

Voo e, 0 aa - sy ldsanihe arce sot compoundeda vathin the
LU wher Lads T De culdn Lrow Lood., In contrast to this,
OO G B loo acliis are gonnounded witiiin the body.,

Slwmt LGl nelhoo wias woed o o 1nvesticace the vaitawin
e GLotny shaeluins, 11 wis sounu Lhatl Farv=soluble
L WO O Dociocid. Loale Ui vitaelh Logroap was sirong-
i, SVUD W it weunt o of Dy, b, g, pantothelc

ol Yuodsi, nicotlinic Loxd, Drotone hus narieed lLapact on the

i 1. Go Uw0 Lroodeu rice borers, and when any of tham
Looe el Trlaniiing, i Landers ihe grovwih of the

PN Thc Qromkh clenents il emasl umoulils including vita-
TP Dave ZLnGriani si;si;icancc in coancection with enzynes,
Ghlo LLoGiders suggestions Jor the study of anti-netabolism

Lexirose, {ructosc, and cane suygar have been found,
FTwee. UGG Cretalud wost oanc the swudy of the digesiive enzyne,
1

U navLsitive c..uu wydrates, Fat is needed for materials
LAon 0o conpoulided within the pody, but 1t was found that cerw
T..200 Riils 0 fatty &cids hinder growth, Cholesterol
Lioona ndigoensabie nuiritive element and

LnS s saolaily An the diet &€ neccessary., The Jact that choles-
Cossa CQUlOL e cwipounded within the pody is one ol the
Joehoesl didlierences between insect and higher animal metab-

G,

This investicaiion of the basic nutritive clements did

oY enpliaia the nugrltxonal necessity of rice plant parasitasm
fecrthe iwo broodeu rice borer, This scemed to
Ludatale Tady rice plants had certain other matters that at-
AT RO ihe ricc borer; extraction and separation of
ricoe niundt ecicments vwas carried out, An ingredient was sep-
LirLUoel JLrom the ncutral division of the rice plant and this
Ao otned coryzanon,  Waen chemically studied, this
L Zound to be P-methulacctophenonce.

Vita this basic nutritional research as a foothold,

.o rewiiy of the tvo brooded rice borer, the phases of rice

Lt S Nrovth pcriod, and the relationship between
sl Lronith uia its damage by the two brooded rice borer be-
oo Ciear.,  Im hg post-war period the cultivation pattern
¢ la— Jace cren vwas changed due to progress with insecticides.
NE pu1(~\uu‘0n methods uscd to gain an increasced yield, early
“ n7 and teuch fertilization, became possible; naturally
s of the insect's occurrence also changed. Depend-

3
ne growth ol the rice, there is a period suitable for

auiingr 1is

[}
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Vi Dhrasitism of 2 two brooded rice borer, and a period
“hhl o as not too ¢ -ucive to it, The - ..on {for this is
wnntowihen an ade. 3 guantity of nits n fertilizer is ap-
plivd, the rice ¢ becomnes suitable r the two brooded
iics vorer, for 1t creascs the preiv @ content in the rice
#ad Guervases conv  :ly the hydrocar :ate contents., High
proi2in food is th- ..0st suitable o two brooded rice
Dorer, aad a culti-.iion method that ‘cases the protein of
rice also invites Lhe increase of the i.owv hoyv.or during the

growlth period.

The quantity of silicic acid is related to the occur-~
¢ of inscets harmful to rice, It has beenm pointed out
in the region in which the two brooded rice borer con-
tly occurs, the quantity of silicic acid “in the
and irrigation water is small, The relationship between
silicic acid and the two brooded rice borer will b2 treated
in the sectiondealing with resaistence.

Vorious improvencnts have been made in the manufacture
ing of artificial food Jor the two brooded rice borer for the
purpose of continued breeding, Thus it was possible to pro-

.Gucc eight gcenerations, It is extremely difficult to breed

ouidoor insects that are being fed on an artificial diet.
Thus problems remain and concentratesd efforts are
beinz made to solve then,.

The study of a synthetic diet for the twe brooded rice
torer naturally stimulated similar research with other insects,
Tihus the study of a synthetic diet for Yotomushi, Hasumon yoto,
Xohkarmon hamaki, and Nashi shinkuimushi was made (at the Ag-
ricultural Technology Resecarch Center, Nagoya University,

Tca Ixperiment Station, and Okayama University), and artifi-
cial diets for them were manufactured.

3) The Action of Insecticides
a) Skin penetration (skin resistence)

nong the studies of this aspect, the one by Suwanai
{ vicultural Technology Rescarch Center) merits attention,
o xnnined the physical-chemical method, the phenomenon that
whona nartthion, and 7Y BHC are contacted by insects in an

ZGuweous solution they are rapidly absorbed by tne insects.

Next, he collected the fatty matter from the epidermis
ol callosobruchus chinersis Linne, and found that it had

- 104 -

o cmen s o o ¢ W R— s s

bl e AL e .

el

e LT

b A S it - b




:
i
1
i
%

ordsnraonate as the naia ingredient, .Then he proved that
: il nGepilon and penetration ol this epidermis and the dis- :
Loibniive nature of these choaicals on this fatty matter and ' :
Lheer were related to the effectiveness of various chemicals. e
e wianaed this idea, and mcasurcd the distributive nature .
¢l ae ciicuicals oun the cotire fatty component of the iasect b
Cinonil Then he put water throusgh the combinations of vari-
ts and chenicals, ile proved,as the results of the
n octween this and the cffcctiveness of chemicals
at the affinity of chcmicals to the fatty matter

and the speced of penetration are closely related
iveness.,

.
5 &

rr.Lr*C;()

He 0 »

b) Activation, counteraction, excretion, and ac-

cumulation of chemicals (re:xstcnce of the
body)

The research on this resistence of the body has at-
oncied the most attention in respect to selective insceti-

ciei action and to the solution of the problem of insecti-
ciuv resistence,

1
necently, thenroolenm of the two brooded rice borer's

ToLlnuLLnes TO raraihicn was investigated, and

it vus proved to be the extreme specdiness of the enzyme hy-

¢631s ol parath’ on which brought about the resistance, in

cvher vords a powerful counteraction (Kojima), The cause of

N

T vesistience of cicadella ferruginea Fabricus to malathon

vas atiributed to the differencces In counteraction.

|

l On thce other hand, cenirar: LO0commonly accepted knowe
| that in the case of insects that resist DDT, DDTis

’ turiid to DDE by dehydrochloric acidization, Tsukamoto (Osaka)

- )

aiiouaced for the first timc that in the case of drosphila . !
wiiZa resisits DDT, it is counteracted by keltene which is the

ctiaanol type derivative of DDT. It was found that this
counteraction also takes place in other insects.

Fukami (Agricultural Technology Research Center) has

-3

cuas cted rescarch on the activation and counteraction of
. vonanic puospitoric chemicals in rats and two brooded rice

poLLws, as thoe cause oi selective insecticide action of b
oo Laie sulphuric chemicals in highar animals and insects,
~ 105 -




c) Tihce scrsitivity of the Points of Application

It is said that almost all insccticides cause nerve
poisoning. and the point of application of chemicals is at
ihe ¢ontiral nerve cord of inseccts, In discussing the chemi-
| : ¢al  structure aad action of insecticides in general, chemi-

: cials aad the death of insccts werce cousicelres tc aave )
. a4 dircct rclationshiy in the past, and the many factors
: rclated to this often resulted in confusion, Therefore, in
order to reduce the related factors, resecarch on the primary
action of chemicals was conducted; it developed into the
Jasrge ficld, impact of chemicals on the central nerve cord.
Lext, because the nerves of insccts were obvicusly related to
tie seloectiveness of insecticide action, the nature of in-
‘ scct uoerves  was investigated., Electro-physiological re-
L scarch in this field has becen conducted by Yamazaki, and
: Toruhasini (Tokyo University), It was known that DDT, unlike
other insccticides, is effective in low temperatures., They
proved this 1s because the sensitivity of DDT to the nerves
ol insccts is strong at low temperature, They estimated also
thut the primary action of DDT was ecither the excitation of
mitabolism or changing of the pecrmeation of ions by the phy-
sical~cheomical action to the nerve membrane.

mavi.

18"

Kanchisa (Nagoya University) conducted research on the
action structure of organic phosphoric insccticide, and has
{ : wiinined the nature of estorase, its point of ap-
4 (’) plication. wonehisa, in examining thearomatic, aliphatic
o csteraze of various insects, used enzyme activation hitoloi-
' cally und chemically, 2nd used cell partitions for comparison.
! Mo separated various kinds of esterase by using zymonograph
&5 the bose for the selective insecticide action of organic
puosphoric insccticides, and sought the difference be-
: twcon higher aminals and various insects, Similarly, Saito
X Yazoya University) has pursued rescarch on the sclective
‘ iisecticide action of shradan which is a permeating insccti=-
: cice, de did not recognize a difference in the epi-
' derais permcation and in external discharge action of shradan
in sensitive and non-sensitive insects, but found out that
there was & difference in the distribut ion phase of chemicals
in the bodices of insccts, and that larger amounts of chemicals
viore accumulated in the central nerves ol the seunsitive group
tn~n ia those of the non-sensitive group, He reports that
. thac corsclet nerves of the insects of the non-sensitive
. group show a thin and strong structure, and those of the sen-
. sitive group arc made of a thin double structure. The cause
ol the sclectivity is reported to be related to permeation.

“r
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d) Cn the Inculiry into the Metabolism Among Varie-
ous Living Croanisms by the use of Insecticides
smaraed wiiah Isotopes

ot

Duc to the develozment in radiological chemistry during
JOse=var period, the analysis of extremely small quantie- -
Livi ol analytical products, impossible to measure in the pre- :
vy peitiod, became possible, and this tcchnique was widely

uLge It the rescarch on the action structure

Only a limited number of pecople are engaged
Inowals, because there are only a few technicians, but many
secLle ougint to have an intcevest in this field in the future.

% the studics in this {icld, the research by Tomizawa
{.\ .r;culnnl‘l Technieal Rcscarch Center) is noteworthy, He
IR a,nknpt-z“u 4 ,tick-killing chemical by compounding §35
S, P92 mark methyl parathion, ralathon, and 83 mark, and
L5 ouwoie resscarch oa the pgrmcatxon and trnnSition of these
rioinsecticides in inscets, ticks, and host plants for these
,Uzusitcb and on the identification of metabolism products,

pointed out considerable differences in metabolism com-
-o\.os amonz these piants,

o

oI ingegticides,

It was known that the application of 7-BHC is effec-
tive azainst the first generation two brooded rice borer, and
in order to have dxrcct proof of this function, Ishi (Agri-
cultural Technology Center) used Cl4amark f—BHC As a re-
;ulg it was found that <7 -BHC was absorbed from
Tl root, too, and it also rose in capillaries on the leaf
sacvith, the surface of the stem, and gaps.

4

4) The Resistence of Crops to Insects

Tacre is an extremely small number of instances that

larificd the essential character of resistence to in=-

s c¢ven in other countries, 1In Japan rescarch on the re-

ALJL-ubu to ine karabae (Tohoku and Chugoku Agricultural Ex-
oviaent Station and Agricultural Technology Center), and the
sLatarce to kuritama bachi (Horticultural Experlment Sta-

. .00) Las boecn carried out, The results of the research have

-% wacsn thc spawning selectivity of adult insects among

<ooss but azve shown that there is a difference in resistence

c¢.h.ading on the growth and survival rate of larvae that were
nLveacd irn host plants.
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(3) Zcolory
1) Group Zcology

Hobayashi (1954-1960), Yoshinmcgi (1954-1958), Niho

. (1556-~1957) studied tho impact of chemical spraying on the
inuoets groups in wetl padaics, Yoshimegi discussed the dis-
turbonce of insccts groups due to tho spraying of a chemical
{va€) and the dynamics of the re—-construction, while Kobayashi
and iho discussed the decrcase of such natural enemies as

sniders, kesnikatabiro amcnbo and the abnormal occurrence of
ch.vlla scxnotata and yokobai due to thesimplification of
T group siructure, Furthérmore, in the field of research
Oil the changes in rice plant cultivation methods and on the
imzact of the group control through chemicals on harmful in-
soet groups, Chiba Agricultural Experiment Station (1956-
1858), Hiroshima Agricultural Experiment Station (1954-1956),
Itoga=-illorikiri (1955-1956), Iwate Agricultural Experiment
Station (1956-1959), Kagawa Agricultural Experiment Station
(1$54-1957), Kumamoto Agricultural Expcriment Station (1956),
Sana Agrlcultural Experiment Station (1957), Toyama Agricul-
tuiral Dxperiment Station (1956-1958), and Suenaga (1955, 1959)
investicated the econology of the main harmful insects, in-
sccts having a similar ocological position and of insects that
are their natural encmies after artificial action is added.

2) The Ecology of the Population

The ccological study of insect population has been de-
veloped with the various ecological phenomena with its center
on the population of the same species inhabiting the same
p;ace and the.populations of different spccies that are closely

clated to these, Especiallyin the course of study on the ex-
pcrimental populations of insects harmful to stored grains,
neny new fields centering on the density of population have
opcned up. That is, tho birth rate which determines the prog-
rcss and decline of population of insects, the relationship
vetween the birth rate and the death rate which determines
the progress and deocline of individual insect groups has been
clarified, and the ecological phenomena of the density of ex-
pcrinental populations, including parasitic bees, have been
thCOrCthully clarified,

Following the study of these experimental populations,
the rathenatical research on the distribution structure of
ponpulation was promoted in order to estimate the distribution
;rd ceasity of natural outdoor populations. That is, the
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- « Leabullion struweture of tvwo brooded rice borers, daikon

3 Ciotwenn aaiiaid wnd noashire butterflices in the experimental
LLo3us was atudicd, and the experimental method for the esti-

2.1 of duensity was clarified. Especially in the case of

T.v Lroodad rice borers, the Shizuoka Agricultural Experiment

Sl tioa, and Wakayama Azricultural Experiment Station examined,
e tue avandpoiat of the victim, the distribution structure

ov.yr lurge areas and tac method of sampling based on this,

The study on tho composition of population and its

corare were enamined with the main ¢émphasis on the life table.,
~ie. {(1959) shoved the survival curve of two brooded rice
Lo, oo, and Kiriya examined the same thing on minami ao kame-

ashi,  Weat is important, out of the results gained in this
siudyr on the life table, is the coming of the
Ui iouy cerisis in the growth stages throughout the lives of
taz vopulationa, Through this the changes of population and
tav cluos to their control can be gained.

3) Life History

Reeently, at various institutions, active research has
tooa continuously carried out on the re-examination of the
1.Z¢ history of major harmful insects of major agricultural

~UO0s.
a) Diptera

nc¢search on the insects harmful to rice crops was con-

oned with inechime hamoguribae, conducted at the Tohoku and
Linido Agricultural Experiment Stations (Kuwayama et al,
1535), Inchuro karakae at the Chugoku Agricultural Experi-
LNl btution (Okanmoto et al, 1954), Research on some of the
~naeets harmful to barley was on mugiha moguribae at several
siutiouns (Yabe, 1954; Mori et al 1957), on mugiki moguribae
(0 Ilokkaidgo University and Akita Agricultural Experiment Sta-
tioa (Sishijima, 1954; Hirao et al, 1953). The
co.ovehensive research by Kuwayama et al made a great contri-
*:;,on to the field of detection and control, Among those
aiccovered in the process of investigating insects harmful
io soy beouns at several places were daizune moguribae (Shi-

~cn31 1950), daizusaya tamabae (Suenaga et al, 1953),

ukuiki trnaoac at Tohoku Agricultural Experlment Station
{Yoiaida, 1930), daizuki moguribae at Hokuriku Agricultural
oseriscnt Station (Sugiyama, et al, 1955), daizu knoryubae
¢ Chayawma Uaiversity, and daizu kiro kongryu bae (Koizumi,
..57), As to tamanegi bae which expanded its distribution

‘: o e
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L0t postewar period, akita Agricultural IDxperiment Station
{Ivicuml, 19537) counducted resvarch, and Hokkaido University
hotta ot al, 15%038) dJdid research on akaza moguri hanabae.

he rescarch on hkiuri kaganrbo by Masaki (Agricultural
Lxperimest Station, 19359) was detailed and it was one
ol tic great achievements of recont ycears,

b) Lepidoptera

On moths, Fukuolia Agricultural Experiment Station ‘car=-
ricd out research on tamanagaya (Takiguchi, 19585), the Agri-
culiural College conducted rescarch on Kinuwaba (Ichinose,
1956, 193537), and Hokkaido Agricultural Experiment Station and
Csalia Municipal College conducted rescarch on various species
of niciga and hamakiga., Among these, the resecarch on awano
melpga by Hokkaido Agricultural Experimcut Station was devel-
oped into the ecological and taxonomical study of the males
o{ the two species of ashiboso and ashibuto, (Takeuchi, 1959,
atsumoto, 1960) An epoch-making study was conducted on
sceveral important species of fruite-sucking moths at several
places (Nomura cot al, 1961). Among the insects harmful to
the tca plant, Minamigawa (1950) clarified the life history
of scveral important species including chaedashaku and unmone-
dashaku.

¢) Hcmiptera

Miyazaki and Wakayama Agricultural Experiment Stations
conaucted rescarch on minami aokamemushi which suddenly ap-
pcoared in rice fields following the introduction of early
cuitivation (Niho, Xiriya, Samejima, 1960), The life his-
tory of various species of cicadula sexnotata was investigated
in conncction with the investigation ol winlering, Kyushu
Agricultural Experiment Station conducted detailed investiga-
tion cn Taiwan tsumaguro yokobai (Nasu, 1958), Also the re-
scarch on various species of plant lice and kaigara mushi was
carried out mainly by the researchers at various universities
(Takahashi, Moritsu, and Tanaka, 1950), '

{(4) Danage Structure and Damage Asscssment

Resecarch on damage structure and damago assessment
iorns the groundwork for the economic assessment of damage
causcd by harmful insects, and it is an important point in
coutrol techoique.
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Dnrlicr, Kawnta (Apoicultural Lxperiment Station) had
Vooovaateh on the domapre siruciure of two brooded rice
SLo0e, Nince 1hbn varied roscarch wis carriced out on the in-
T himasul to rice and dry ficlda crops, An outline is in-
Leoaaced 36 the inscct exporiment ncthod by Tamura (1959),
Sl nosl of the voesvicus ohuly <onls with the ocological
vyols ol dauage. Thus the physiological and chemical elu-
clueriion of damage structure is a field of rescarch ieft for
Julise cuanloration.,

tva st

The wmodzs of dannge causcd by harmful insects varies
;*aut v withh tae chanue in theo cultivation pattern of crops.
Hoie results weac obiiinod rcecntly through the damage

“n.aysis {rom new viowpoints.

Taore arc decailed data on the damage assessment of
Two brooded rice borors, three brooded rice borcers, cicadula
Looaoita, karab ¢, kiriuji, tobimushimodoki, andplafit lice.
ol T tince, in the casc of rice borers, the correlation
setwewa tace damage ratce or the volume of occurrcnce and the
rate of docreased yiceld was investigated, and this presented
inie ioswula for calculating the rate of decreased yield in
oT

e eem o
Tavy La'las.

) But as Takagi (1959) pointed out, the research on two
Siocuca rice borers required detailed Investigation of each
~Ytullt of rice, entailing a large amount of labor, Thus as
& pooctice, rice plants in a single experimental patch were
inve.stigated, This might be good for the aebserving the
rg;ults of chemical tests only, but for the assessment of
d i1, in a certain entire area another investigativw method

-tuv be considcrcd Thercfore, Shizuoka and Wakayama Agri-
LuL,u‘al Sxperiment Stations began a solution to this problem
in i.e form of a special investigation sponsored by the Min-
isivy of Agriculture and Forestry, with satisfactory results,
Tue rindings will be published shortly.

{5) Live Txanmination

Duc to the rapid vrogress in organic synthetic insec-
. ticiaes since the ¢rlof the war, it has been possible to con-
{0l u large nunber of harmful insects by the use of proper
~s. DBehind this progress in insecticides, the
stion mcthod, which determines the insecticide
suitabiliiy, has played a large role, Live examination is

Lereouwith desceribed by dividing it into two types, indoor test

SiG -l\,LQ t!.st .

EIRETVIVENS 4 $3Y
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Toc poeals ol the dndoor test arc, the screening of new '

. vownsuida ana agents, whe gqualitly control ol chenacals, the 1
Dlologicenl edtinntion I roaiduv, and the test of resistonce, :

hiedu are checked in the luboratory before - Judging ac- !

’

tuni etfectivauess at the test field, Accordingly, sample
laseels are hot necessarily thosce insects that are the direct

chjeets of tests, Thus house (lics, mosquitoes, and rice -t

. Vwoevils that cuan be easily raiscd indoors are offerod for test-
iz, The specios of sample insccis, conditions for their rais- ! .
iug, and wedication methods ire closely rclated to the results B

ol indoor tecsts. Toltyo University, Kyoto University, Chemical i
Jenearch Institute, Nagoya University, Agricultural Technology
acaopxei Contor, TFarm Chomical Testing Center, and Kyushu Ag-
ricultural Liperiment Station have all made efforts to estab-
liuh e indoor testing method, As a recent remarkable trend,
Japanese [arn chemical companies and pharmaceutical companies
4re regarding the live testing aspect as important o

; Livir owh neceds, expanding facilities, and are carrving out

; rooearch by asscembling qualified personnel, Alitourh they would

e oloUew ae wurveoses, the national research agencies

£ f should rapidly expand their facilities and personnel for

; furtlhicr study.

; Tho indoor live teosting method is more seusitive than

: the chenical cstimation method in some cases, Since it is

. rcepuatable vhen conditions are strictly enforced, it should
. be developed further, in conjunction with the chemical esti-
(_ mation method.

Ficld tecsts are carried out in the test tield on the
Larmful insects that are the direct objects of manufactured
insectlicides. The size of an area, repetition, and the analy-
sis of results vary with the species of object insects, but
they have become more accurate with the introduction of modern
E statistics, The frequency, timing, and density of chemical
P ] spraying have bcen investigated through a national organiza-
8
£

— o — 2 ———— i

<cilon centered around the agricultural cexperiment station in
: cach arca,  We must not overlook the fact that the rapid
S progross and dissemination of insccticides have kep tall

: regional agricultural experiment stations and prefectural age-
ricultural experiment stations busy with the field tests of
tacse insecticides,

In live test, .the standardization of sample insects, IR
meilhods, and chemicals is the most important problem, Ale
wacuj independeat lave tests carried out at each research '
cinter are of significance, their comparison is impossible un-~
L<ss thoy arce standavdized, In view of the -fact that resis-

. lunt insccts are appearing due to the heavy use of insecticides
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L oreented Ulihies, 4t wall be ncccusary to rapidly establish
- R . . .
i Lo - widbaardlaziaiion of tne live i1est nethod,
- 7’
i
: ¢, Ladn Tests and Resgcascein Projects Presently Under Vay
Tiie following are the main resecarch projccts under way, '
1. Occurrchce and Detection of Harmful Insects
!
{1) The cuperiacntal detection method of rice borers !
-= Jlekurisu Agviculiural Ixperiment Station, and Kyushu Agri-
cuiceural Luperimeant Station
(2) Theo experimental detection method of cicadula sex-
sov.la and yokobai -~ Kyushu Agricultural Experiment Station
{3) The detection method of occurrence of fruit trees
cualiang lhsectis -- Tho Maia lorticultural Experiment Station,
Qi llorioka Sub-station
{4) Thc detcction method of occurrence of yanone scale
insuct —=- Horticultural Experiment Station (Okitsu)
(d5) Thc detection method of occurrence of leaf ticks
== Iururc Subestation of the Horticultural Experiment Station
(6) Aralysis oi the fluctuations in the occurrence of
ricu karavae -~ Hokuriku Agricultural Ixperiment Station
(7) Occurrence of insects harmful to tea plants by
vhe usce 0L a detection lamp -~ Tea Experiment Station
{8) Iavestigation of fluctuations of occurrence of
riC. yoto -- lLagoshima Agricultural Experiment Station (de-~
cisnated test)
{Y) Growth of harmful insect populations while rice
Llants are young -- Hokuriku Agricuiltural Experiment Station
2, The Planting System and the Occurrence of Harmful
Insccts
{1) The asvects of occurrence of harmful insects in
e divect planting cultivation of wet rice -~ Tohoku, Chugo-
uu, and Kyushu Agricultural Daperiment Stations
f
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7 (2)Y The ccology and damage of two brooded rice borer
1nothwe Girect planting cultivation of wet rice -- Tokai and
lrnlil Apricultural kxperiment Stations

(U) The occurrcace of the first and sccond broods of
1.0 Lroudid rice Borers in the Tohoku region -- Tohoku Agri-
cuiltural Txperiment Station

(<) The environmncat of occurrence of rice himcha mo-
guriviae --= Tol »ku Agricultural Experiment Station

(0) Phasc of occurrence and ccology of occurrence of
khgfnulu scxnotata and yokobai -- Hokuriku and Kyushu Agri=-

Ccuilurat wxperiment Statioas

{(G) The analysis of the factors for the fluctuation
in tihe density of population of minami aokamemushi -- Wakayama
(desiznated experiment)

3., The Ecology of Virus-carrying Insects :

(1) The wintcring of himctobi unka and its occurrence
1 cpring -- Agricultural Experiment Station and Shikoku Ag-
ricuitural Experiment Station

{«) Study on the relationship between himetobi unka
and rice varieties -- Chuoku Agricultural Experiment Station

3) The assessment of natural encmies as the biologi=-
21 cnvironrent resistence of himetobi unka -« Agricultural
Zxpcriment Station

Q

{4 The analysis of increase and decrease of popula-
tioa of poisonous cicadula sexnotata and yokobai -- Kyushu
Agrlicultural Ixperaiment Station

4. Insccts Harmful to Pastures and Fodder Crops

{1) Thc investigation of occurrence of harmful insects
- ;twiculthal cchinology Research Center, Agricultural Ex-
novinent Station, Hokkaido, Chugoku, Shikoku, Kyushu Agricul-
Turnl uxﬁvx;ugat Stations

3
b

m
iC

{2) The ccology and cont:rol of kisuji i hamushi of
Joudes == Horuriku Agriculturesl Experiment St on
~ 114 -
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v, Yho Uiliisdtion of natural enemnics
: L) Siudy of Loz supecles, distribution, ecology, and
TLolsingg 0L Mona scile inscets as natural enemies --

Ll vICULVUre ]l WXoeriment Station

7N

(&) Study on the breeding of Aschersonia sp, a natur-

Sy

L
Tien

(3) Study oi patnogenic micro organisms of fruit-suck=-

<

inLy; motus -- lforticultural IExneriment Station

(<) Study on the multiplication of scale insects and
huir natural encmies -- Xurume Sub-station of Horticultural
wWipLoiaeat Station

(5) Tac elimination of the adverse impact of chemical

Ao N

soroving on the activity of natural enemy insects =-- Kurume
Sub-otation of Horticultural Ixperiment Station

{6G) Study on the natural encmies of the kuwashiro
s5¢aic lnscet -- Tea Experiment Station

(7) Stucy on the natural encmics of kokakumonhama --
Tou wxperinient Station

- {C) Stuay on the natural encmies of Kanzawa hadani ==
~ - Tea wuperiment Station

(0) 1Investigation of parasitic bees and adult para-
s.tic Z1i¢s on the egges of minami aokamemushi -- Wakayama

weLoiznated experiment)

C

Lilecctive Application ¢o. 1 .secticides

(1) Lxamination of the adhesion of liquid chemicals
t¢ arious c¢rops =-- Kyushu Agricultural Experiment Station

(z Study on the soil application of NAC -- Kyushu
. Sosacaliural Zaverinent Station ’
) 5)Y  Soudy on the cifcctiveness of soil and underwater

;Licicion o1 GilC -- Toholtu, Tokai, Kinki, and Chugoku Ag-
Sallaeniiswea Laperiment Stations

(1) Tiho cor rol of inekarabae by the soil application

Ox iuaauvctic’ s == 2hoku Agricultural Experiment Station
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(0)  Improvencnt of the application of insecticides
sexinsl oinsccets harmiul to so0il -~ Agricultural Experiment

.

Swdation

(6) The cffectiveness of water-surface application
ol low-poison organic sulphuric chemicals -~ Hokuriku Agri- :
cultural Experiment Station !

7. Studies on the Chenmical Control of Major Harmful In-
sccts

(1) Tsumaguro yokobai , himetobi unka -- Chugolu and
hyushu Agricultural Experiment Station

(2) Tamanegibae -- Hokkaido Agricultural Experiment
Station

E:
2

(3) Daizusaya tamabae -~ Agricultural Experiment Sta-

tion

(4) Hasumon yoto, and Awa yoto == Chugoku Agricultural
Zxperinent Station

TR

-

8. hesistence of Harmful Insccts to Insecticides

1 (*} (1) The testing method of effcctiveness of insecti-
- cides azainst harmful insects ~- Agricultural Technology Re-
scarch Center

(2) Study on thc structure of resistence appearance
-- SLaricultural Technoleogy Research Center

{(3) The effectiveness of chilorine insecticides against
tancnegl bac, and tancbac -- Hokkaido Agricultural Experiment
Station

(<) The effectiveness of organic phosphuric chemicals
against the apple-leaf tick -- Hokkaido Agricultural Experi-
meLt Station

(3) Study on the scnsitivity of tsumaguro yokobai and
himotodi cicadula sexnotata o various insecticides -~
1 : Yoikaido Agricultural cxperiment Station
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e — - e e v — - ]




¢4

<)
-}

Danage of Cropsg oy llarmiul Insects
R Y -

i) antlysis oi the

LW 04 wWet wice by two broodee rice borers
Loeictiturul Ixpoerinent Station

(Z) anzlysis of the {actors for fluctuation in te
oo by cices

11z sexnotata and yokobai -- Hokuriku Agricul-
Tulde Zap it viation

factors for fluctuation in the
~- Hokuriku

16, Insects Harmful to Stored Food

{1) The nultiplication rate of rice weevils -~ Food
ausuairca Center

2) The lifetable of moths =-- Food Research Center

PN N
C\

[l

;3 The dotection of harmful insects prior to their
;3 -— Tood Resecarch Center

{4) Study on the use of fumigating chemicals -- Food
wioewren Center
(5)

Study on the prevention of damage of rats by anti-
Jiotics == Food Rescarch Center

il, tudy on Insects Harmful to Fibers and Mulberries
(1) Study on the chemical coatrol of insects harmful
16 a2 laaliorr

cerry -- Sericultural Experiment Station

{2) §Stuuy on the control of mulberry nomatodes -- Seri-

cuavury Txncrinent Station
{3) Stiudy on the ccolozy and control method of kat-
suCueusini musni 2

nd iga's -« Secricultural Experiment Station

(2} Study on the sclective poison of farm chemicals
Copiii3is on silk-worms -- Sericultural Experiment Station

(o) Study on the detection method of occurrence of
Lo harmiul to mulberry farms -- Sericultural Experiment

Dle Laia
(G Study on the ecology and control of mulberry-leaf

€Ay

inZigls -~ Scoricultural IExperiment Station
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‘ 1L, Study on Insccts liarmful to Forests

(L) DBasic roscarch on the detection of occurrence of
dcad pine ncedles -- Forcestry Experiment Station

- (2) Classification and distribution of pine boring : ]
insucts -- Forestry Experiment Station L

(3) Study on the occurrchce structure, multiplication,
and density of boring insccts =-- Forestry Experiment Station

(1) Sorcad of damage of boring insects in areas dam- !

azvd by vwind -- Forestry Experiment Station i
!

2

i

(5) Ecology and control of meiga and hamagaki that

arc harmful to ncedle-lcaf trees -- Forcstry Expeoriment Sta-
tion

Il R

(6) Control of plant lice that are harmful to needle~
icii trces -- Forestry Experiment Station

{7) Study on the control of insects harmful to tree
nurseries -- Forestry Experiment Station

(8) Control of tamabac which damages needle-leaf i
trces -- Forestry Experiment Station )

%(:) (9) Study on the control of the cedar leaf tick --
' Forestry Experiment Station

(10) Classification and distribution of natural encmy
micro-organisms -- Forestry Experiment Station

(11) Biological control by virus diseases and parasi-
tic bees -~ Forestiry Experiment Station

{12) Study on smoke-generating chcmicals -- Forestry
Expcriment Station

12. Harmful Birds and Apnimals

R AN TN ) TR o g I 1 GRS T i A e TR A

(1) Dectcecction of occurrenco of wild mice ~= Forestry
Liperiment Station

L

. (2) Stiudy on the control of wild mice -- Forestry
Lxiperiment Station




k_m_nwm_,“.,_._._ o e

5} Swudy on tho control of the wood-mouse -- Forostry
U Station

e

(1  The bresding of wild rabbits -- Forestry Experi-
. &

Levadl RT&tioa

(3) ‘ho control sacthod of wild rabbits -- Forestry
LEperdiacar ptation

4. Iarmiful cwutowes

{1) Thec classification and identification of parasitic
os =- Agricultural Technology Research Center

{(2) The physiology and ecology of nematodes - Agri-
culitural IZxperimcent Station

(3) An analysis of the parasitic nature and damage of
ACKLT0des == Agricultural Technology Research Center, Agri-
cuitural IZxperiment Station, and Hokkaido Agricultural Ex-
peaimcat Station

(4) The resistence of soy-bean varieties to soy-bean
holurodea == Hokkaido Agricultural Experiment Station

(5) The resistence of potato varieties to soy-bean
“zaatylenchus spp. -- Nagasaki (designated experiment)

(6) The control mcthod of heterodera -- Hokkaido Ag-
ricuitural Zaperiment Station

(7) The control mcthod of beet meloidognyne =~ Hok-
lzoido Azgricultural Experiment Station

(3) Study on the control of nematodes in the rotation
cron systom -- Hokkaido Agricultural Experiment Station

(9) Tho control method of pratylenchus spp. -- Agri-
cuit crament Station, Tea Experiment Station, Nagasaki
{(Gesignated test)

{10) Investigation of ncmatodes parasitic to pasture
sruss -—= Anvicultural Technology Research Center, Agricultural
Lxsotimoay Station, HoXkkoido, Chugoku, and Shikoku Agricul-
tur.l Zxperincat Statioas
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156. DBasic Probleas

c . (1) Study on the identification and classification
of{ insccts -- Lntomology Division of Agricultural Technology
Rescarch Centex

(2) Study on the nutrition and metabolism of insects !
~= iLatconolopy Division of Agricultural Technology Research
Center

(3) Study on the investigation meihods and causes for
chanze an the number of inscet entities -- Entomology Division
of Agiicultural Technology Research Center

(4) The occurrence structure of harmful insects -=-
Lutcuology Division of Agricultural Technology Research Center

(d) Study on the action structure of insecticides -- :
Intomology Division of Agricultural Technology Research Center

(6) The dispersion of nematode-killing chemicals ap-
plicd 1o soil <= Farm Chemical Division of Agricultural Tech-
aclogy Rescarch Center,

AHe B~ b o a1 gttt i R ..:-m.mummmwmtvww ! ”W

b

(7) The metabolism of l-naphythyl-N-methyl carbamate
! in piants and insccts -~ Invironmental Division 1, Kyushu Age-
ricultural Experiment Station

(:' (8) The absorption and Transition of r-BHC in wet
ricc -= TFarm Chemical Division of Agricultural Technology
Rescarceh Center

o

(9) The separation and estimation method of insecti=-
) cides -- Farm Chemical Division of Agricultural Technology
Rescarch Center

(10) Ecological Studies

1) Fuki meiga -- Hokkaido Agricultural Experiment
Station; 2) midorihime yokobai -- Tea Experiment Station and
¥yushu Agricultural Experiment Station; 3) Sejiro unka
moce.il -- Kyushu Agricultural Experiment Station; 4) soy-
tcan stalk tamabace ~- Agricultural Experiment Station; 5)
Iniyoto -- Kagoshima (designated cxperiment); 6) Minami ao
soldier bug -~ Wakayama (designated experiment); 7) Tea Ho-
5073 == Tea Inperiment Station; 8) Kanzawahada tick ~- Tea
Zxperiment Station; 9) Awa yoto, Hasumon yoto == Chugoku
aoricultural Experiment Station

T
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s. a2vlovity West  and Recscarch Topics in the Future

o

1. Siudy on the nutrition, metabolism, and artificial
cveiwiny of insects

Vnovint tie occurvence of insccts is important in the
vovclosnenty of tecunigues oa detection, It is |
oo LosaTy, ospeaiully for the gquantitative detection of in-

R -t is normwl frcu the physiological stand-

oudlat 1o pursuc the occurrcence structure from the aspects of
sucravion ond netabolism, Aud in order to facilitate suca
rl4 .arch, it is imperative to establish artificial breeding
echod of insccts.

2, Stuuy on the action of insccticides and insects with
resisience to chemical

It is obvious that the phcnomenon of ineffectiveness
oi incoecticides, thut is, the problem of resistance, will as-
sulle move and morce importance in the future, In the future
ii:v nced for the development of low-poison farm chemicals
w211 be called for more than at present, Therefore, in our
countceracasurces, the clarification of selective insect-killing
Lction, which forims the basis for the afore-mentioned problem,
JQCOJSQ absolutely necessary. Tor this need, study along the
following lines will become necessary.

{1) Vo are to promote the physical and chemical study

. ¢hg paormeation of insect skin and the protection sheath of
2 acrvous system, and scarch for the cause of the selectiv-
1y ia the permeation of chemicals.

(2) Ve arc:to improve the technique of measuring radio-
aciivity in the permeation of isotope -~- mark insecticides and
histolozical distribution study, to identify metabolism pro-
Gueoes, “aa searcih for the cause of selectivity from the differ-
cicc ip products in such cases.

(3) Ve are to conduct rescarch on enzyme counterace-
~ion, vwalch is the largest cause of selectivity. Through
iiis study vwe are to discover chemicals (for instance, the

2 of TOCP in malathon resistence, and the use of orthochlor
53 ia DUT rcsistence) that obstruct counteraction, and use
iCin oS co-pover agents against resistant insects, That is,
. ¢ are to pronote rescarch on the action of co-power agents,

, (<) In compounding drugs we are to clarify the selec-
- tivity ol drugs that have known seleitivity, and we are to use
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. 1.4 woelectivity radical as a basce, For instance, with
‘ vrroetiarine, nicotine, and rotenon and such natural source

p—"

|
t
|
t
|
13
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1
H
{
|
ingecticides wivh low-poison, only a comparatively low |
level of resistaunce to these insccticides has been found,: i
Theroiore, vwe are to studythe chemistry and action structure {
of natural sourcc insccticides in order to develop more ef- ) |
' |

!

)

i

§

1

{

ainin

lccerive analogous compounds,

(5) Ve are to formulate new techniques capable of
clarifying the physiological and chemical nature of micro
Crocera, such as insect nerves (for instance, the metabolism
oi aci'ves and the study of countoraction cnzymes), and thus
seuarceh for the cause o selectivity,

(G) Wec are to uso hormones in the control of harm-
ful insccts.

(7) VYe arc to discover natural or synthetic induce-
meny agents or avoidance matters in carrier insects.,

T S T

1]

(38) Ve are to develop steroids that have an irrevers- . ' :
ible nction as the particular growth and multiplication adjust- H
rment azent and of the antagonistic agent of vitamins, and the

study of antiblotic matters for the control of symbionts of
inscets

2]

‘:) 3. Study on iusects carrying plant virus diseease

The futurc rescarch projects on plant lice, cicadula
sexnotata and yokabai that carry plant viruses touches upon
T2 1vo aspects of physiological ecological study of the mi-
cravion and carrying of adult insects, and the physiology
of insccts containing viruses.

crte

{1) Study on the migration and carrying of adult in-
sccets

Ll

The study on the migration of adult insects which be-
. cone the source of the main carrying (or the primary carrying
: sourcy; outuvoers has been, so far, limited to the understand-
i @nd analysis ol the phenomena, In the future, the physio- :
lo:icnl and ecological inquiry into the movement and carry- :
in; of odult insccts will become a more important research
toriec in connection with the diffusior of virus diseases,

(2) Study on the inseccts containing virus

Some virus carrying insects have an affinity for (or
infuetious nature of)viruses , others have none. They have

-122 - !
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oS areat saavacterisiics azaending on the kinds of virus
e b 04 virugecarryaag inscets,

in tho future the nicreditary study of these physical
Cov-acteristics iy nccvasusy in order to clarify various na-

Larin 04 the Dolson-coninining physical characteristics,
oo, Jfor ths cluarificatvion of the multiplication and egg in-
wotnoan structure ol vircuses in the body of insects containe
2. poulson, an inguiry must ce maZe inte vroblems in
satviiplication of plant viruses in the bodies of insects by
Lawi; morpholosical study by ¢lectron microscope and histo-
lozical biophysic and scrology techniques.,

Thus when study on tace insects containing virus and
its movaaent and carriage progresses, it will be possible to
war.ctly cxamine insccets containing virus by examining their
podies, and furthermore to establish the method to detect
brsorchond the occurrence and movement of these virus car-
ryisy iasccets,

4., Study on the detcction of the occurrence of harmful
insccts

{1) Tac detection method of occurrence of insects
carrying rice virus pathogen

At prescnt the control of the insects that carry it
i3 tac only method of controling rice virus diseases, but
~le control in this case is markedly different from the gen-

¢l case of control of harmful insects. That is, it is ne-

cceoary to comnletely cradicate insccts carrying the pathogen
ia corder 10 coatrol the occurrence of the disease. This re-
cuires a great deal oif monecy, If the detection of occurren-
<o of inscets with pathogen can be accurately established,
this will immcasurably contribute to the reduction of the ex-
veiise nhecded for control.,

{(2) The detection method of occurrence of insects
harmful to fruit trees

Lecause the present control of insects harmful to fruit
irocs is cnwriced out by spraying insecticides, without
e accurate detection of their occurrence, control
VoS LWLy At present, some observations are being
“iooan the detection of occurrence of the tangerine-leaf
..,  2ut only a little basic research has bezn done on the
doeiteetion of occurrence of a few scale and codling insects,

S

D P

- 123 -

e e e i, APV e Al . (A et W e % T

- —

A
=
3
Es
]




S

P .

Sou dU walit bu noeessary to strengthon this research,

() “whe detection melhod of insects harmful to dry
ticld crops

-t mm————

Wlien the ccoloyy of occurrcence of various insects
hudiful to dry tield cirops is clarified, it will be necessary
to proaptly undertake rescarch,

o

9. Study on thec ccology of occurrenco of harmful ine
sccts under the new plantiug system.

It will be neccessary to inquire into the wcology of
occurrence of harmful inscets under the forthcoming new plant-
ing systen including the dircet planting cultivatian by using
lnr;je machines, and to establish an economical control method
by the cffective application of insccticides,

ot e o et et o i sl b o e g

6. Study on the ccology of occurrence of inseccis harm- ;
ful to general dry ficld crops including pasture :
grass and on the cstablishment of effective '
control methods

- e e

Biciuse there has been no organized bhasic research on
inseets hormful to pasture grass and general dry field crops,
it will be nccessary to make ecological and physiclogical it-

o Guiricvs into the environment of their occurrence, to consoli-~
datc the buse for the detcction of occurrence and to estab-
lish cffective centrol methods.

NP e s P M I

7. Study on the utilization of natural encmies

Rcscarch has becn undertaken on the insects harmful
1o uirennitl crops, in terms of the utilization of naturail
vienies, It will be necessary, in the utilization of natural
¢ ales, to actively import these natural encnies from for-
CLa countrics and utilize them,in addition to 2already avail-
“i,1le ones, on the major insccts harmful to farm crops in gen-
«ral.  In the past, the utilization of insects as natural
waciiles teaded to be predomninant, but it wiil be necessary
i Lue fulure to carry out research on the utilization of
120 orpanisms and insect viruses, Especially ir the case
ol luseccels harmiul to forestry, which places various limits >
oL wae spraying of chemicals, it is necessary to actively
carsy out rescarch on the utilization of pathogenic micro
or ahiisms, hatural enemy insecis, and beneficial birds.
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G.oooLludl oon Lat o coleotive apnlication of insecticides

Slew Gueoriss i tae woll and undervater application of

< e Lo hiive oplucd up A now aspect in the application
Goo P, L.CLACALUS,  Wace cxdtination of this kind of appiica-
1ol wcvaed ob variosus owaer o cheatcals is desimclo cue
Gacs Al Belion shiodla e ostiudiced.,

i the danane

agesessment nethed and the inves-
a of actual conditions

nunid prosyruess has been made in the past several years
Jnorenonsten oain thds ficld,  But there are scveral fields of
D esteas o i jor haramiul inscets which still remain waex-
RN Zspecially in the investigation of actual conaitions,
PSSR 2 pregran formulutica, in anticipation of usiag
Clorusronie computers for the detection of occurrance, must be

LLven Anpoeriance.

i¢. bevelopneat of new methods of control of harmful
ihscets, inciuding the utilization of atomic energy

a1 the Ualted States a new nicthod of control has been
(IR o | a:vu by cmasculating male 1nscets of certain species
i applicatlon of the Y-ray and relceasing them, causing
o ;:;*111 y of the female., We should make ¢fforts in this
LieiG an Jupon, Also the utilization of incentive mate-
oo al aouwone should be taken into consideration,

f

11, Stucdy on harmful ncenatodes

XN

‘ne erccies eof nonmctodes, which are parasites on an-
L.l dry dicld erops, have been quite clearly understood,

T PR Sotug o .Jt‘y the bCOTOgy of ccrtain nematodes and control
wlnGog Ly nesatode-kidlling agents have becen studied, On
BRSNS gr:sqcs, teu plants, iruit trees, and timber, however,

Tiovic rigearea has been carriced out. Therefore, it wilil de

2 Zoawvy to Go rescearch oa the gpecics of and damages caused

CodLVaSivie acnatodes that have not been previously studied

. oL tace cecolopy aud cootrol of mojor nomdtodes, It will

e LeoCTosary to establish more ecopomical methods of control
Losastodes harmiul to éry field crops whose control method

ios Zound by ithe usce ol mematode-killing agents, It is also

Culoldered iwmportant to establish the detecticn method of dam-

Wl wid occurrence ef nomatodes.
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III, FARM CHEMICALS

A history of test and research

5.

:

{ In the Taisho (1921-1926) period lighting oil (for

! . cicndula sexnotata), bordeau liquid, lime sulphur, pyrethrunm,
i

F

F

i

|

|

Qi synthetic resins became available for practical use, Sul- i P
Quauric acid nicotine, lead arcenate, and chloride pieric acid ‘ :
ware manufactured in Japan, Toward the last part of the Taisho ; ’
ncricd, chemists specializing in farm chcmicals were assigned
to ithe cntomology divisions of agricultural experiment sta-
tions, and this marked the beginning of the study of farm
clhicmicals. At that time, at the Physics and Chemistry Research
Cenver, rescarch on derris and pyrethrum was undertaken Sy
orgunic chemists.

-y,

R AP YL T

() In the Showa period (1926-to the precsent), farm cuemi-
- cils biconme important production materials for fruit trees
and vezelables, and the volume of their use was increased.
Xorcover, the number of testing and research personnel spe-
cializing in {arm chemicals was gradually increased, Thus
rcsearch on the control of harmful insects and blights with
farm clhicmicals has progressed. 1

SRR LR e

Ml TS

|

| .

| After the outbreak of the China Incident (1937), how-
| ¢ver, raw materials for farm chemicals became scaree, and ]
[ rescearch on substitute chemicals was undertaken, Thus, in

| place of lead arcenate acid and - resine synthe-
tics, soda synthcetic were studied,

|

: During the Second VYorld War, the study and utilization
i ol orzanic synthetic farm chemicals became brisk in Europe
2ad JAmerica. Aiter the war, DDT, BHC, and other powerful
ch¢micals were introduced in Japan. ;

R

In ordcr to cope with this situation, the Division of
~im Chemicals was founded anew in the Agricultural Experimeant t

v
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S enLi, and At boraa to undertaliie the improvement and utilie-
St 0L ANLCCUACAULL fnG ourmicides, (In 1948 the Farm
ceestnds Inscection Iastitute was created, charged with the
coctxon and ¢oatrol of fawn cacmicals, and at the same

s owida tie duprovenicnt of analytic methods and inspection
covheas aecded {for this purpose.) The Division of Farm Chenm-
: wis ehinged following tihe reorsanization of the Agricul-
ssiperiment Station in 1950 inte the Department of Farm
~caas o4 lhe Agricultural Technology Resecarch Center.

7 ihis puriod, farm chemical rescarchers were assigned
te Lo Dyushu agracuivural Zxperimont Station in 1953, and to
1oo Woawliu Gdricultural Experiment Station in 1955, in order
1o Lnderialie regional rescarch on farm chemicals and to pro-
FiLe Juldanca,

LGy

n tac riceld of spraying farm chemicals, the spraying
wa Uade vas vide'r aracticed and improvement, for effective
LR, wWas divteapled,  In the post-war period, powdered
caciiresls were added. Reeently, granulated chemicala came
irto use,  Taus with the progress made in the spraying de-
vicus ohd the expanded use of helicopters for farm chemical
Lpraying, the technique has become  very effective.

B. The results of testing and research
Ceccause it requires the cooperation of diverse spe-

Liclds for a material to become practical as a farm
it requires a great deal of time and money, The
. rs in the ecology and control of harmful insects,
vy, in particular, bcen mobilized to a large extent for the
luvvovenent of inspection and use of farm chemicals, with
considerable results. It is obvious that the cooperation
boovein chemists and bidlogists is imperative for pursuing test
4ad rescearch projects, Therefore, tralning of specialists in
tiicoe fields is desired,

1., SuC Byuchosis of aaterials for farm chemical use

The syatncsis of the derivatives of farm chemicals
whd g conmpounds has been quite widely and systematically
curricd out en organic phosphuric compounds, organic tin
ConsuNGs, organic arsenic compounds, carbamate compounds,
sliyl phenhol compounds, and interfacial active compounds.
Consceruently, notably effective materials have been discovered.
L1lso thie synthesis of radioactive compounds has been carried

sul by using isotopes, and has becn used for determining
.the cifectiveness of these compounds, for research on the
-127 -
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roiniaonginay botween cihiomical structure and physiological
accioans, ahd oin the biochemical study of farm chemicals,

2, Antibiotics

In the field of the application of antibiotics in farnm !
chcniicals, the effectiveness of cycloheximide against tamaen- :
i beto discase, glyscofulbine against apple moniriya disease,
onti-nmycing against pecach anthracnose, and streptomycine a-

rainst tobacco wild f{ire disease has been acknowledged. Blas-

tgidin S, . found by research t£imed et discovery of a

farm chemical, . 1s noteworthy as a Japan-

cse product for the control of rice blast disease and also

in i{ecrms of future prospects in research on antibiotics for
farm chemical use.

Blastcidin® is produced by actinini-form germs separ-
~tcd from Japancse soil, WVWhile its antibiosis was not strong
against rice blast disease in the test tube, it showed an ex-
cclient remedial effectivencess in the experimental field,

Because blastcidin S checks the protein synthesis of
rice biast discase bacteria, the bacteria growth is halted,
Thus discased spots do not develop, nor do they form spores,
Scrocidin has been discovered and is effective against white
rice blight disease.

3. Farm chemical analytic methods

The analysis of farm chemicals is generally divided

into chemical, physical, and biological analysis, In terms

of tho quantity of testing samples, it is divided into ordi-
nary analysis and micro analysis, and in terms of operation

it is divided into general analysis and rapid (or simplified)
analysis, Ordinary analysis has contributed to the determin-
ation of grades of chemicals and to quality control of pro-
cucts, while micro analysis has contributed to the measurement
of residue of farm chemicals, to their biochemical study and I
thus to such administrative aspects as guidance in the use of
then, aand ivspection and control,

For instance, it clarified the chronological change of
organic phosphuric, and powdered chemicals and contributed to
The cuality maintenance of chemicals through the search for
decomposition preventicn agents, Also the study of the sur-
viving cffectiveness of sprayed chemicals and of the mixing
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R S il v Terad by neans of the analytical
. L, Jaruaarmaose, coCo.cralig chenical unit operation
~ - Vo Daoloriesl wanlylic ol tae rod pea weevil, micro farm
Che LG AN OGS viel Ll p'.:nr?ixon and trans tion of farm
Cooecoenidn, Lhr reliutioanchin voetween fatal doscage and tatal
Ve WU l.olnlulCd.

objeat choemicais jor tilcro analysis rescarch were
vinlion, walatihon, UIC, aad organic mercuric prepara-
Coaose are olicetive in micro volumes, Their use is
wluwsOreud and they are important.

[P

. <. uanulacturing of farm chemicals

Iin ine ficld of monufacturing farm chemicals, research
o Booen carricd out in order to improve powdered chemicals,
LI0Se wuo was rapidly incroeased with the appearance of new

stenls sinee the end of the war, Hydrated chemicals,

Caulalilers and adhesive chemicals arce also being studied so
1111 chey will suit actual inscct control conditions in Japan.
Uae unlity of emulsifiers has been markedly improved due to
thce cl.ange of criulsion chemicals from soap and sulfonated oil
to wyatuctic interfacial active agents.,

\

The metinods of measuring various physical characteris-
tics of iira chamicals was proposcd tor physical and chemical
SLUT W3 & opart of the basis for studying the manufacturing

o chemicals., The study of physical characteristices,
No.Lovaer, 1o3s benind that of chemical ones, The impact of

Tho oidaeciiveness of adding ciulsifier to farm chemicals and
1.12 rolatlionship between grain size and effectiveness at the
:;“;-y-h.“l field c“nnot lead to a simple conclusion, because

i35 selaoted to farm chemical types and the spraying method.

-~ -
(@M -aat

poo
(o]

The oction of farm chemicals

n

Wiile siudy is being made ol the biochemical analysis
o1 Loia Chu.adlcals, their diffusion, and shift permeation in
tie tiszucs of liviag organisms, the majority of ques-
Ti0a4s LrC unsnowered in mony casce and even the terminology
siaal logiig uniformity, FYor this study of permeation, shift
G440 QnGlysis 1sotopes were used.

In terms of the environnent of the experimental field,

i1..¢ wooorption, absorption, capillarity. resolution, and dis-
churge oi farm chemicals in ground water and in soil are
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: Cionery seluted to vhe manifestation of the effectiveness and
(? Lo of fuvim chemieals, Therefore study was made o organic
suliphuric chumiculs, ovzanic mercuric chemicals, and BHC.

it o ——————

6, The improvewmcnt of farm chemicals directly comnected
with the spraying nmngthod

Since the cnd of the war much progress has been made
in the improvement of vaporizing and in new spraying methods.,
Thls served as the forcrunner to the use of large farm ma-
ci:incs, The study on spraying methods has been important,
torcther with the application to objccts of spraying, harmful
insccets, and the cxamination of control effects, (See air
spraying, p. 85) For instance, by mist machine and helicopter,
1/5 and 1/20-50 concentrated solution respectively, are
3 sprayed, Therefore, improvement has heen made in chemical
3 tlypes to meet this coffectively, in terms of the harm of
E chwaicals, machines and tools, applicability and other prac-

tical functions. In the casc of powdered chemicals, their
diitusion and adhesion have becen studied to contribute to
their practical use and study.

(e
g i e e s

C. Main testing and research projects under study

£

: ;(j) (1) The application of organic metailic compounds to
. = fairm chemicals Agricultural Technology Research Center
I
E 3 (2) The application of carbamate compounds to farm

: , chcmicals -- Agricultural Technology Research Center

3 ; (3) The application of mold-resistence antibiotics to

-
3
¥
-
4

fa:im chcaicals -~ Agricultural Technology Resoarch Center

; (4) The galenical pharmacecutical study of blastcidin
. S -- Agricultural Technology Rescarch Center

{(3) 7%he study of white rice blight disease by sero ci-
din -- Agricultural Technology Research Center

(6) Thec physical-chemical study of the glenical phar-
nmacy of farm chemicals -« Agricultural Technology Research
Center

(7) The improvement of auxiliary chemicals =~ Agri-
cultural Technology Research Ceater
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L-.) T ocacmicel nieroe c¢stimation mcthod of new farm
Lo iealtusal Tecunology Research Center

()  the confirmation oi separation of new farm chemi-
Colooby lhe chrumatographic method -- Agricultural Technology
sl Ceater

~

53 ment of ¢ffcctiveness of organic syn-

1¢
e¥: Q5 - unrxcultural Technology Rescarch Center

“
Taa

. s < .

i waC AOYG [y

i
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N
7
G

3

r,

{11) "wac biochemical study of new JTarm chenicals --
anviculturad Technology Rescarch Coenter

{12) Tuc absorption au
Soraicuatural Technology lesca

¢ shiit of 7-BHC in wet rice ==
r¢ch Center

(15) The diffusion o1 ncmatode-killing chemicals ap-
slicG iu 501l -= Agricultural Technology Research Center

{14) The action ol PCP in aqueous solution and in soil
~~ . c1cultural Technology Rescarch Center

S, Driority testing and rescarch projects in the future

N

1. The study ol farm chemicals effective in the unre~
sulved fields of conirol

Theore is a nced for vigorous promotion of study on
L4a . caemicals that are applicable and cffective in the con=-
ol of tae following: vwhite rice blight disease, various
Niads of soil damage, harmful insccts resistant to chemicals,
Jreruent occurrence of harmful inscets on fruit trees, ulcers
¢n ciuvrus fruits, and study of grasses, because control in

those areas has not yet been achieved,

2. Study on the improvement and utilization of farm
chcnicals.

Lven farm chomicals that are already used for control
Jave room ior awserous improvenments) Tor instance, those that
v Luw=Duisuihous to humans and animals and of 1little harm
.o ¢ron35 (such as nematode-killing chemicals that can be used
Los Crops yot to be narvested). It is also necessary to
. study strongly sclective chemicals that aroe of~
D .ctive on harmful insects, yet are harmless to natural enemy
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Locin: o or on peracating farm chemicals that protcct crops
abpplicution to warts of grassces that lead to withering.,

- —p .

3., Study on the application of antibiotics to farm
chemicals

It Las becen proved that some antibiotics are extremely

cifeetive as permicides in agriculture, But the appearance of
new chemicals that are effcective in the control of white rice
blicitt discase and virus discases is hoped for, These ma=-
tcerials, together with organic synthetic compounds, are im-

: portant source materials for farm chemicals, and they ueed

' ' further study.

¢ At e s =« e 1 = e

4. Study on the utilization of natural matter for farm
chemicals

it present synthetic organic compounds form
the main axis of farm chemicals, derris, nocotin, pyrethrine
and other botanical insecticide ingrcdients are not given suf-
ficicnt attention, But they all have respective charactoris-
tics, and in vicw of tho discussion of the ills in the idea
that synthetic farm chemicals are all powerful agents, the
study and utilization of natural matter will again be the
tenic of discussion, Especially in the case of incentive

agents and avoidance agents, they have learned f{rom natural
natier.,

e o e o ot s

5. Tnc rclationship betwcen the chemical structure and
physical-chemical chuaracteristics and effectiveness
of cffective matter

The clarification of the relationship between the em-
pirically intensified chemical structure, and physical and
Crwiicala:; 1t is imnerntive that in the study of farm chemi-

cals we cundecavor to inquire into the establishment of theor-
ics concerning then,

6. Study on the analytic method of farm chemicals

Tic guarantee of farm chemicals is always done by the
clecar analytic method, The rccent discovery of new chemical i
anaxlytic ncthods and the progress in analytical instruments i
have becn widely applied to the analytic method of farm
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C-a . Thoveiore, 1L Lo dmportant to cstablish new analy-

LooRNGd 3 AN Sai Chocnaeals by promptly applying the
CoAi oNr0ESess o saniytical methods to farm chemicals, With
Loe Stensves 0f the annaytic meothod, all fields of the study
Ul L0l ChCdcals can nulic progross.

7. Tao ¢caumical study of mixced farm chenicals

In thoe ant, siaultancous coatrol was widely used for
feese traes anu the directioans were provided by the mixing
canle,  Whe request for ine sinultancous spraying of insec-
1.caides and gormlcides has bcoccome strong of late, in view of
Vi lnLor shortage ik rice ficlds and the cestablishment of the
dorial sryriviny method, Morcover, the mixing of various ma-
{021y sucn o2 herbicides and fertilizers has been attempted.,
£ unis cuse ihe claritication and improvement of the chemi-
crlodaa physicrd opact duc to mixing romain asa future probe
i, hLspeelally " the fact that a physical and
Cooalead enanze of the main chemicals, duc to the mixing of
disutdon ageats of farm chemicals or emulsificrs, is possible
oo oeaane wiih the passing of time during storage is pos-
siole  proewent  wilde-range problceas.,

S. Study on the improvement of the galenical pharmacy of
{ars chemicals

Tie improvement and study of galenical pharmacy suite-
; <or major chcemicals has been constantly carried out,
Duooe are sueh fields in the improvement of galenical phar-
¢ W rool puactration, water surface application, soill
ualication, pranule spraying and the utilization of mist,
O Lre Uult:ble to spraying cquipment, Farm chemicals in

':: iovm and the automatic adjustment of chemicals are under
siceration becausc of thoir cimpiilied use, Insecticides
..o axe of hish concentratioa yeot without adverse harm and
nrwri.ies ol low viscosity have important characteristics for
Goo an Lerial spraying, Theoretical study to support the
avove siudivs must be continued.,

o
[Ty

9, Study on growth cdjustment chemicals of plants

ne study oi herbicides, plant hormonces, growth con-
\rC. chomicals, and drying chmecals, with the exception of
aanieides, has markedly lapgged, Dven inthe case of herbi-
¢cidls, thelr chemicnal and biochemical study must awailt progress
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iUy duture.  In oview ol ieenes in agriculture, the study
I L ausatls attentaon,

10, Study o the action of farm chcmicnls in plants and
s0i)

The action of farm chumicals his an extrcemely wide
ran;a, Tacir action in innoects, patho;onic gerns, and in
prasses has been pursucd from the aspect of application.

The action of farm chemiculs sprayed in the air is
exiwined solely in the spraying nethod., When it reaches the
action point, study develops in the biochemistry and physics
of ftarm chemicals, This rcealm forms a science boundiry, and
the overlapping study by respective specialists will be ef-
fectave, It is significant research in the =aie use of farm
cuumicals.,

1l. Study ol the utilization of isotopes on farm chemi-
cals

The utilization of isotopoes has clarified such deli-
cite aspects as the action, decomposition, and analysis of
micro farm chemicals which are utterly impossible with other
weans, Its full adoption is difficult because of the control
of its usec and the elimination of contamination, but it
shouid be developed as a powerful means of research.

12. Study of the protection and quality of harvested
crops

In the past tfarm checmicals were sololy used for the
cronps to be harvested, and there was & little interestin hare
vosiod erops, But since the quantity of farm products was
sccured and the tastie of consumers changed, the quality and
nreoscrvation of harvested crops became important, Because
tie use of farm chcemicals decides the marketability of pro-
aucts, the impact of farm chemicals on the coloring, taste,
flzavor, and prcscrvation of harvested crops will merit atton-
tion in the future. In the case of the fumigation of ware-
hounes ond the presoervation of tangerines, the method of
their Gsc in many instances contain blind spots, endaing
Thelixr effectivoness.
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innrovenent of spraying offarm cheni-

B PR 1 G
B )

fantoa

Lioe daseovewnl ol the farm chemical spraying method
Cosnerus coopuratios froi many fields, Recently, agriculture
X socition to aciively accept cffective spraying
v e Sad awleover, their efficiency 4is being
tascaved aa addition to thoe use of acerial spraying. The study
Ci oaewa Coealeals nmugl cateh up with this,
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IV, ALRIAL SPRAYING OF FARM CHEMICALS

A, A history of testing and rescarch

L ey

t
L}

Tne testing and rescarch ou the aerial spraying of
sovm chealcals comnenced in 1953 when the system of coopera-
tive rescarch among e departmonts of insects, pathology,
suva chenicals, and meteorology in the Agricultural Technology
Keoeoreh Center was formed and with the close liaison with
iine lokiaido Agricultural Experiment Station and the good of-
Iices of the Ministry of Agriculture and Forestry, aleng with
ihe cooperation of civilians, Be~inning in 1954, the study
of airial spraying on wet fieclds ..s carried out with assis-
tence 1n test and rescearch funds for scicnce by the Ministry
ol liducation, For threc yecars, by the organization of the

. rocearch team composed of universities, concerned prefectures,

( the farn machine division of the Xanto Tosan Agricultural Ex-
poriment Station, and technicians from concerned firams, tho
stuuy was conductced, At the same time, the Agricultural Tech-
noloujzy Rescarch Center cooperated with the testing by the
orestry Azency, Forcestry cxpceriment stations, forestry bure
caus, and later concerned prefectures. On the other hand,
Lanic rescarch in this field was carried out with the cooper-
wtion from aircraft manufacturing companies, air lines and
form chemical companies.

g
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Results of testing and research

)

e

N _ (1) ITor the present helicoptors rather than fixed
: w7 alrplaBtes can be more widely used for wet fields, for-
s : (i3, and pastures in Japan,

(2) At present, several large types of helicoptors
. Lre a0t sultable in the aerial functions necessary for spray-
43, and iroim the cconomic viewpoint.
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1
o) Whic dusting device, misting device, and granule ‘ E 1
3 .. niun odevice dave been developed to a point of becoming I 7%
et iCnl, "..’
() ‘arious aspocets of aerial spraying are* Flying
s cd, wu=03 Wun oper hous;  flight altitude, 3-8 m (40m); ef-
_i se<Cilve wwrayrig range (or rlight interval), 18m,
FE {3} Lo far'the practicality has been confirmed vis-a- :
8 vin wot rice, harmful inscets and blipghts on fruit troes, =
i 1 Lduwition to iunscets harmful to forests, :
Lk .
It 2 El
i :
‘g C. Juin testing and rescurch topics undertaken at present

B0 institation is presently conducting research on aer- j
Ll osaparing as o research project, Actually, various state,
Dov.woele ] aaa eivilian orpranizations are independently or
cotcury.utlly carrying on various tests in this ficld., There
s LOre . tuno developnental committee composed of state and civil-
§; i roescarchors and other concernced experts has been estabe-

) Jiii.oou znothe JApricultural, Yorestry, and Fishery Aviation
Gecwckaiwion, It hisguided the planning and execution of

T....: wots and examined their results, with considerable

s IR T
..g,\,\.r...A)‘ A,

| D, Mmiorvity testing and rescarch projects inthe future

The acrial spraying method is alrecady in the practical
Gine, but the following rescarch projects remain for the fu-

. Tlhde

(1) Study on the types of aircraft to be used for
; scoyint: There is a need for re-oxamination of rotating

§ - aen

L wiis, c¢rait as well as fixed wing craft.
(%) <Study on the improvement of spraying devices:

WVhile the spruying device is widely used, improvement
28 »vili required in the spraying method,

{(3) Study on various dimensions c¢f spraying flight:

In zddition to the expansion of object harmful insects
ang tio laprovemeat of aircraft types and spraying devices,
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Lpraying uspeed,
topics.

altitude, intervals are posed as new rescarch

(4)

Study on spraying materials:

The simultancous usc and mixing with other agricultural
lioterials as well as new farm chemicals, new chemical types,
auad composition offer topics for research.

(5) tudy on spraying technique:

Kew study is required becausc of the progress made in
the control of harmful insects and blights (including progress
in farm chemicals), '

(6) lcteorological study on aerial spraying:

An inquiry into the claritication of the dynamic rela-

tionship betwecen metcorology at the time of aerial spraying,
and crops and nicro flow entities.

(7) Study on the cxpansion of
acrial spraying and development:

the application surface

ol
The improvement of economy of aerial spraying including

thc comprehensive utilization of aircraft for agriculture and
forests must be attempted.
(8) Study on the aerial spraying testing method:

Study on the improvement of the investigation method
of effcctiveness of aerial spraying is desirable.
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V. SOMIZ PROZLIMATIC POINTS IN THE ADVANCE OF :
TZSTING AND RESEARCH :
L. On the consoligation of research organization and -
YSLLi

~

The scetor of harmful insects and blights is related

1o naew only the aspects of cultivation and growth, but also
©o a2 transportation and storage of products. Therefore,
il Tcsving aand rescarch institutions concerned with the
Lroduction of plants in agriculture and forestry have rela-
vt reoalns in this scetor and thus engage in research ac-
Tivitics, Under this system nutually closely related re-
JLoaea sSccticils belong to separate institutions according to !
S gilferent objects of rescarch, Research itself is iso-
Lo and begowes fragmented and systematic and effective re-
’ senTuin. biconuws difficult., Accordingly, the following con-
- siwoontion on the consolidation of research organizations

4NG -ysicas is required in order to correct such defects and

0 Soave eficetively, problems confronting researchers

[

iv will be advisable to re-cxamine rescarch topics,
Lad aoosrocchos to tnim related to basic research, This
wzy be Geoveloped urgently and with priority in the future.
o ihe melhod, organization, and management of re-
the A~r‘cul ural Techrology Rescarch Center, which
in charge of research, nust be scrutinized so as to
Jiicvetlively carry out basic and common research and to
conLolidute the systen for the closer coordination among dif-
i oront rescarch institutions, for the systematic and effec-
3 ¢nocution of various aspects of research from base to
..Cu Lion and practice. This must be pointed out, espe- :
iy in the ncew ficlds of research that form special re-

soarch realms, as the rescarch on plant viruses, utilization
¢. natural c¢nemies, and harmful ncmatodes.,
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spraying speed, altitude, intervals are posed as new rescarch
topics.

(4) Study on spraying materials:

The simultancous use and mixing with other agricultural
rierials as well as new farm chemicals, new chemical types,
and composition offer topics for research.

(5) Study on spraying technique:

Ncw study is required becausc of the progress made in

the control of harmful insects and blights (including progress

in farm chemicals).

(6) lcteorological study on aerial spraying:

An inquiry into the clarification of the dynamic rela=-
tionship between meteorology at the time of aerial spraying,
and crops and micro flow entities,

(7) Study onthe cxpansion of the application surface
ot aecrial spraying and development:

The inprovement of economy of aerial spraying including
thc comprehcnsive utilization of aircraft for agriculture and
forests must be attempted.

(8) Study on the aerial spraying testing method:

Study on the improvement of the investigatiom method

of cffecctiveness of aerial spraying is desirable.
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V. S8QiZ OBLEIATIC POINTS IN THE ADVANCE OF s

T JSTING AND RESEARCH -

i. On ihe consolidation of research organization and -

. systail

Tie scctor of harmful insects and blights is related
¢ olly thoe aspects of cultivation and growth, but also
Lo i..e transportaticn and storage of products. Therefore,

11 testing and rescarch institutions concerned with the
vrooudction of plants in agriculture and forestry have rela-
s rcalms in thils scctor and thus cngage in research ac-
les, Under this system nutually closcly related re-

v Sceticas belong to scparate institutions according to !
i fcerent objects of research, Research itself is iso-
Looand pcecowes frarmented and systematic and effective re-
o blceonies difficult, Accordingly, the following con-
Shle 1;0n on the consolidation of research organizations

and uy~xy s 1s rcquired in order to correct such defects and
O Luvive efdectively, pnroblems confronting researchers,

-
v

will be advasable to re-examine research topics,
NN R

iy onchcs to them related to basic rescarch, This

! iwoV b oacveloned urgently and with priority in the future.

ﬁa:pov:r tiie nicthod, organization, and manzgement of re-

§ : the Axricultural Technology Rescarch Center, which
. Laoniiely in charpge of rescarch, nust be scrutinized so as to
. 'iuct ivaly carry out basic and common research and to
dute thic systen for the closer coordination among dif-
;g;qnx .Vuvarcn institutions, for the systematic and effec-

i
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;pp)hc“;Aon 2na practice. This must be pointed out, espe- :
Ciaiiy in the new ficlds of rescarch that form special re-
uoarsh realms, as the rescarch on plant viruses, utilization

- ci ratural cnonemies, and harmful nematodes.
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2., On tho strengthening of rescarch that is presently

neeessary

Tiie Zollowing apnarcntly should be taken into consid-
ceration in order to pgradually consolidate the organization
and systcem of research in accordance with the afore-mentioned
basic dircction and to solve many important problems follow-
iaz the currcent improvement in agricultural structure,

(1) The strengthening of rescarch on the utilization
of natural eccimies

Rescarch on the utilization of natural enemies covers
a wide renge, including farming, horticulture, livestock in-
dustry, aund forestry, VWith the enhancex importance of
resvarch in recent times, rescarch technigues have become
highly sophiscated, and tho: .- rexiricadons Je3t it aew fields
with particular research realms, Accordingly, it is neces-
sary to re-cxamine and consolidate the organization of the
Agricultural Tcchnology Research Center for the future de-
vclopnent of research, and to strengthen rescarch on the util-
ization cf natural encmies in the fields of farming, horti-
culture, livestock industry, and forestry as well,

(2) The strengthening of research organization on
harmful nematodes

The rescarch on harmful nematodes has become more and
rore important, as in the research on natural enemies. The
rescarch itself is beingcearried ~mt in particular fields. But
only the Agricultural Technology Research Center, the Horti-
cultural Expecriment Station, and the Hokkaido Agricultural
Ixperiment Station are capable of carrying out research on
haoraTul neomatodes. Thercfore, conscolidation and strengthen-
ing of the rescarch organization and system in this field at
the afore-mzntioned institutes are required, - The strength-
cning of rescarch on the control of nematodes in horticultural
crops and warm zone dry field crops is particularly urgent.

(3) “hc strengthening of research on plant virus
¢iscases

As the importance of the study of plant viruses was
-oconrnized, the Plant Virus Rescarch Center was established
n 1963 as an institution in zharge of the basic research
{ plant viruses, Thus the consolidation of organization
ad system in line with the afore-mentioned aim has been
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Coootac b out,  In o aduition to this, it will be necessary to
Lo Lauanil e segehreil on the apnlication and practice of
or of purticular viruscs on fruit trees, vegeotables,
Jlovaeringg planes, tin

tinbers, &pd dry {ield crops in horticul-
lure and forcesiry.

(1) Tiae strengtheninz of rescarch on the harmiul in-
sucts and blights of dry ficld crops

There is one rescarch sectioa cach, on the diseases
ol Gry f£i¢ld crops, at the Tohoku Agricultural Experiment
n\hukoﬁ and Lyushu Agricultural Experimont Station, and one
: naech secetion cachh, on harmful inscects, at the Hokkaido
Sreiculiural Experiment Station and Tohohu Agricultural Ex-
sorarmont Station, All af them, however, are weak, Therefore
in order to poworiully promote the research in this field
3T will be iuperative to strengthen the rosearch organization

ond sysica on harmful insccts and blights of general dry field
crops, pasture grasses, fodder c¢rops, and tea,

(3) Theo streongthening of research on farm chemicals

e

There are five rosecarch sections in the Department of
v Chcmicals, Division of Pathology and Entomology, Agri-

Lk‘xa .1l Technology Rescarch Center, It is desirable, to

RS Luc new situation in the future, to strengthen the organ-

;;“.xou or the Agricultural Technology Resecearch Center as

vcll = to strenzthenr the application and practical use in

1;; {iclds of farming, horticulture, forestry, and utiliza-

t1ca and processing, thus systematically and effectively pro-

:Wiin; rescarch while maintaining closc mutual cooperation.

- .

Oa the consolidation of special machines and facili-
tics

ror the testing and research on harmful insects and
“his, isolated hot houses with simple air conditioning
Lol haeating, screen hLouses to shut out carrier insccts,

iso~-
Axr;u cxnairinent bl»Cb are necded for sozl lnsects,
i u on o todl s

blights

o ail breeding experiments on harmful insects and the
sroidiair 6F Tust insects, mobile research vans (Laboratorics),
machines and facilities are required. But,
and facilitics require a large amount of
Cshaa ¢ not gencrally available, For the effecc-
Tloe procwwotloa of rescarch, it is strongly desired that prior-

zivea o the 1nqtallmcnt of thcse machines and facili-
. +h addition to the consolidation of organization and
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