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CHAFrER I

P.iCSC'T STRUCTUtiS OF EXPERIM:ENTAL AND
IIESZARCH ORGANIZATIONS

I. '?"'. r•ch O'r-an:i!7tionu on In-oct Posts in National

Tvnc ri;. ntal I aboratories

A. A-ricultural Technical Laboratories

kc',-rtmcnt of Patholo,ýy and Insects:

I. Pathology Division:

a. First Bacterial Disease Laboratory (Research
on classification of bacterial disease)

b. Socond laactcrial Disease Laboratory (Research
on treatment or bacterial disease and ecol-
ogical aspects of pathogenic bacteria)

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

d. Second Viral Disease L-boratory (Research on
treatment of viral disease)

c. ?irst Cladothrix Disease Laboratory (R{esearch
on ecological aspects of Cladothrix disease
in ficl crops)

"f..'f., arnd A.2.L. wiEhout any place name denote the Tokyo
½o0azion of ti-c particular laborator-7



f. Second CIadothrlx Disease Laboratory (Re-
soarch on ecological aspects of Cladothrix
paddy rice disoaset

r. rhird Cladothrix Disease Laboratory (biochom-
ical research on diseases of principal
crops)

2. Insect Division: j
a. First Insect Post Prevention and Blimination

taboratory (elosearch on insect pest nutri- I
tion and crop dam.ago caused by insect |
pos ts)

b. Second Insect Pest Prevention and Elimination
iaboratory (tiesearch on methods of survey-
ing insect post growth and causes of insectS.. ... .. .. variation)

c. Third Insect Pest Prevention and Elimination
laboratory (Research on effectiveness of
now insecticides afgainst chief insect pests *

and methods of application)

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

. ...... breaks and their prediction)

e. Insect Identification and ClassiCication
laboratory (i1osoarch on identification and
classification of harmful and useful in-
sects)

f. Nematoda Laboratory (Research on classifica-
tion, prevention, and elimination of harm-
ful Nematoda)

5. Insecticide Division:

a. i#irst Insecticide and Chemical laboratory
(Research on insecticide improvement and
use)

b. Second Insecticide and Chemical Laboratory
(iGosearch on germicide improvement and use)

i
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S.Trd Insecticidc and Chcmical laboratory
S(.,arch on improvement and use of supple-

Q. Intccticicd Laboratory on Physics and Chem-
'stry (;Iasoarch on now insecticides involv-
inz physics and chemistry)

u. In.;ccticido laboratory on Biophysics and Bio-
chomistry (iesoarch on now invoetioldes in-
volvinri biophysics and biochemistry)

. ricultural Exportmental laboratories

rirnirt•,T~l r• IDcnar tmont

a. Iirst 'Disease laboratory (Research on preven-
tion and treatment of principal crop

disuases)

b. Second Disiaso laboratory (Research on ecol-
o!-ical aspects, prevention, and treatment
or sweet potato diseases)

c. First Insect Damaao Laboratory (Research on
insect prevention and elimination of paddy
rice and field crop insect posts)

d. Second Insect Damagoe laboratory (Research on
prevention and elinmination of Nematoda crop
pest)

.. Domrestic Animal Experimental Laboratories

_'o"-: r Cron Teonartmcrnt

Fifth ieeding Crop Laboratory (Research on dis-
ease prevention and treatment of fodder crops
and pastures)

J. 'Horeiculture Experimental Laboratories

S r':..ont of ?i-uit Trces

a. •'ruit Insect Post Outbreak Prediction Labor-
atory (Research on predicting outbreaks of

i -3-
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iirict posts or decid-ous fruit trees)
il lliratsultaK .. b. Fruit-Treo Diseaso Outbreak Prodiction Labor-
atory (Research on prodicting outbreaks or
u(cciC U rU fruit tree disease) In Hira-
tsuka

c. Oranmeo Disease Laboratory (Research on dis-
ease provention and treatment of orange
varieties) In Nozu

d. Orange insect Daniago Laboratory (Research on
prevention and elimination of various in-
sects In orangos varieties) in Kozu

"Yor'oka Branch

- -- . a. Disease Laboratory (Research on disease pre-
vonition and treatment of horticultural
Scrops)

b. Insect Damage Laboratory (1,esearch on preven-
tion and elimination of insect pest in -
horticultural crops)

_ur _nra rich

"a. Inscct Damage Laboratory (Research on preven-
tion and elimination of Insect pest in
horticultural crops)

2. Tea Exporimental Laboratory

CuýOtivation Deoartmont

a. Diease Laboratory (Research on disease pro-
vention and treatment of tea trees)

b. Insect DamaCe Laboratory (Researoh on proven-
tion and elimination of insect posts on tea
trees)

=-I
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aý 2"i•cri Dscaso Inboratory (Rosearoh on disease
rcsiianco o£' tho potato plant)

b. S.cont 'j;ct•. Laboratory (Research on chief
cvo•, . Lcul~ural crops, and industrial

c. Pii-t Ins.ct DamaL-o LAboratory (Research on
i• pout provontion and elimination of

inseoct post. %n nain crops, horticultural
crops, end industrial crops)

d. Second insect Damaeo Laboratory (Research on
provenion and olimination of harmful ani-

mals and insects in soil)

0.-- Cii0 tivatiotn Dcpnrtriont

a. Fiold Iisect Damaeo laboratory. (Research on
insect post prevention and elimination of
field crop insect posts)

C-. Tohoku A-jricultural Experimental Laboratory

a. First Disease Laboratory (Research on disease
resistance of paddy rice)

b. Second Disease Laboratory (Research on out-
breaks, ocoloLical aspects, prevention,
and treatment of diseases of paddy rice
and secondary paddy field crops)

c. In~cct Damage Laboratory (Research on proven-
tion and elimination of insect pests of
paddy rica and secondary paddy field crops)

,,' -,nrf, COh tivation .. Den.rtment

a. Farm Field Disease Laboratory (Research on
occurrence, ecological aspects, prevention,
and treatment of field crop diseases)

-- 5
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b. iVar. F'iold Insect Damaneo laboratory (Research
on provention and eliminatton or field crop
inscct posts)

11. Hokuriku A,'ricultural Experimontal Laboratory

Fi~N-ronn~rntii flen.irtmrý;it

a. First Dt:!easo laboratory (Research on disease
rosistanco of main crops)

b. Second Diseasu Laboratory (Rosoarch on out-
break, ecoloical aspects, prevention, and
treatment of main crop diseases)

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

1. Tokat-Xinki Aoricultural Experimental Laboratory

j irst Ciltivation .leDartvnent

a. Disease laboratory (Research on disease pro-
vontion and treatment of main crops)

b. Insoct Dama(0o L-boratory (Research on preven-
tion and elimination of main crop insect
pests)

J. Chukoku Agricultural Experimental laboratory

C,,ttv.tton Departirent

a. First Disease laboratory (Resoarch on disease

resistance of paddy rice and wheat)

b. Seco-nd Disoaso Laboratory (Research on dis-
ease prevention and treatment of mctn crops)

c. Insect Dama&go Laboratory (Research on proven-
tion and elimination of main crop insect
posts)

0 '



,,. ,-• t;•.¢ A:•'i ul u;'• E::.•;i•.on al la oratory

s, Dica• 1,-,%or'atorv (.'Zeocarch on prevention.,•d a - of r.main crop diseases)

b. Dnsco'z 'ui, i;iboratory (.,osoarch on pre-
v•:iu: ,d limination of main crop in-

L. .yushu ALriculturrai Exporimental laboratory

•i-!lt z ,,vi ron-i,ental n

a. e'irst Disoaso Laboratory (Research on out-
break aatd ecolo.ical aspects or main crop
diseasos)

b. Second Disease laboratory (Research on pro-
venuion and treatment of main crop diseases)

c. ,irst Insect Dama-o Laboratory (Research on
outbroak and ecologioal aspects of main
crop insect posts)

d. Second nsecot Damage Laboratory (Research on
prevention and olimination of main crop
insect posts with chemicals)

o. Third Insect DamaCo laboratory (Resmarch on
intoct posts outbroak prediction in warm
areas)

a. iarr.1• ticld Discasc Laboratory (Research on
p•'ovencion and treatment of field crop
diseases near the coastal sea of southern
Ayushu)

Scricultural Zxporimental Laboratory

n., o'• i-x. ;', ,) r t r.-;ýn t

a. ,,u1Lorry Disease Laboratory (Research on

.47-
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)outbrcak, ecological aspects, prevention,
and troatment of mulberry diseases)

b. Insoct Posts Laboratory (Research on mulberry
tree insect posts and their prevention and
methods of elimination)

c. Granular Disease Laboratory

d. ,Nalcosis laboratory

o. Sclerosis Laboratory

f. Soricultural Viral Disease laboratory

Thholaiu •rnnch.

a. Pathology laboratory Rlesearch on pathogens,
insect pests and prevoention and methods of
eliminating mulberry tree insect pests)

Clnib; Bra'nch

a. Pathology laboratory (Identical research
structure as Tohoku Branch)

ixansni •-ranch

a. Patholoy Laboratory (Identical research
structure as Tohoku Branch)

Avu'Shu Sranch

a. Pathology Laboratory (Identical research
structure as Tohoku Branch)

N. Porostry Experimental laboratory

'•'ro tection L5cr:rtrmcn t

1. Tree Disease Division:

a. Tree Disease Laboratory (Research on physto-
lo-ical phenomena of tree diseases)

b. 24acterial Laboratory (R~esearch on timber de-
cay and .'icrococcus versicolor)

-6-



2. Th3cct Divizion:

a. First inncc•t Laboratory (Research on physto-
o,-.ical and ccological aspects of leaf-

Ca. ~i nscc ts

b. la...ra•cct laborazory (.',esearch on ecolo-
*;ic=, • of tiwl er-perforating in-

1ý 3rd an• ,am'ca1 Division:

a. 7i~st 2ird and : Taral Laboratory (Ilosearch
on prevention and treatment of damage
caused by wild birds and mammals)

6. cconC Zird and .•a..,mal Laboratory (iesearch
on procection of wild birds and mammals)

a. Pro;ection Laboratory (,iesearch on insect
pests prevention and treatment of seedling
beds, forests, and virgin lands)

. 1. Protection Department:

a. .ild ,Iat Laboratory (eosearch on prevention
o7 daman-e caused by wild rats and harmful
ani nrial s)

b, Insect Laboratory (Rosoarch on damage pre-
"vention and ecological aspects of forest
insects)

c. Tree Discaso Iaboratory (Research on tree
diseases and bacteria)

2. Protac.ion Adepartaient:

a. First Protection laboratory (Research on
prevcntion and treatment of tree diseases)



b. 3econd Protuotion Laboratory (Research on
prcventon and troatnont of insect damage
in forests)

-* :•rnsai •ranoh

a. Protection Laboratory (Aesoarch on proven-
tion and olimina Jon of insect posts in
seodling beds, forests, and virgin lands)

Shiko!cu 3ranch

a. Protuction Laboratory (Rlesearch on preven-
tion And elimination of insect pests in
forests)

1:vushu '3ranch

a. First Protection ITaboratory (Research on
--- -revention and treatment oC forest dis-

cases)

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

C0 . Foodstuff Laboratory

r'raii, Scora,.e. and Processingý Departmnent
I

a. Insect Pests Laboratory (Research on ecolo-
- ical aspects and prevention and elimina-
tion of insect posts attacking stored
grain)

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

•erinented Food Dennrtmont

a. Feriaent '.:icrobe Laboratory (Research on
microbes in fermented food)

0
I

i 0
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. .'.; , Or As.s .-. im! poxp rimeiits Related to -

X. iuku,;h-in i2rcLeoctural A-ri.cultural. 2xporimental
laboratory (Prevention and treatment of rice
Llikht ~discaso duo to cold climate) r

5. 2Nar'ano 2rcfcctural A.ricultural Experimental
i.ýboratory {2,-cvention and treatment of rice
blir-'c (liscase)

C. Ui-a'-i 2rofectural Arýricultural Experimental
Laboratory (Prevention and climination of
ficld insocc posts)

J. ShLzuoka Prefectural. A-ricultural Experimental
laboratory (Prevention and treatment of granu-
lar bacteria nucleus rice disease)

L;. Shi.-a Prefuctural A.,ricultural Experimental
laboratcry (Prevention and treatment of yellow
sunt rice disease)

F .. 'aaya Prcfcctural Agricultural Experimental
laboratory (Prevention and elimination of,A _n--r ia ] e.ifisi , ScOt;)

G. Totuori Preectural. A-ricultural Experimental
laboratory (Prevention and treatment of yellow
witherin!ý wheat disease and l-eaf'withering
6i:;c ase)

:i. Yama-uchi Prefectural Agricultural Experimental
Laboratory (Prevention and treatment of stripe
,iiherin;a rice disease)

I. .~aza~aki Prefectural A-ricultural Center (Preven-
tion, arid elimination of potato insect pests)

J. Pa,;o~hiz::a ?refectural Agricultural Experimental
laboratory (Prevention and elimination of field
i.-;ct posts)

c":z icx- ri.tents arc supposed to be conducted by gov-
•.• D bu6 the prefectural agricultural laboratories

,.- asi.:'ncd special projects by the government depending
on, favor"-ole locations, eminent researchers, and facili-

. 7-xperimontal expenses are subsidized by the gov-
crnent.

- 11 -
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FCA-A?±E• XI

GEXIIIZAL DACKIG.OUND OF EXPZRIX.ENTAL IIIESEARCH

Production of crops and the reiationshap between
crop supply and demand with the requirement of research on
prevention and elimination of insect posts can be better
understood by studying the present situation of these crops
and related problems. Generally, the following concepts
_ar considered: It has boon questioned whether or not ag-
riculture in Japan is a truly commercial. operation, because
the weakest feature of agriculture in Japan is its small
scale. %:odcrnization of agriculture requires an expanded
scale of management and an increase in productivity by in-
vestments of machinery and capital. Up-to-date farming

occhniques are indeed necessary because cultivated land in
Japan 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
economic structures by analyzing and implementing the above
cor cepts. The following policies are required:
sclective expansion of production (including adequate cul-
tivation on suitable land depending on changes in crop de-
inand structure), expansion of management, mechanization of
a-ricultural processing, and establishment of a policy
a.acainst atricultural calamities. Consequently, the re-
search problem centers on how research on prevention and
cli'-ination of insect pests contributes to the expansionof farmin;g as one phase of agricultural technique.

Observation of variation in insect disease outbreaks
is important under the above circumstances.

The followin3 table shows recent trends in disease
outbroaks.

-12-
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S........ LNOT REPRODUCI3LB 1!

To" . n icct Outbroaks or Damnago
S' roa in 1.90O

2 ~ S 4.0 0 0

9 20,C001

'~000I

o .. )... i....... . 4.. ..... O -
-.. '.7.'-,,' , , V.... 66,;. , 1W 9*'V ,' i:'-.' 882.lli 1 I ,0U0

.', .. ..... C A•2' 00.000

17 2 00

'.~~-~-', 0 A'~ r6.0,) 0

,.9 a. 0 0 0

f ' 1 50 0 22 00" . A . 15.000

, , 8 .. 0 00
• .. 1 ,: • - . -... .. -

27 I' 200 0 C

6,0 349S~

,•. * .,- 4;,339,.331

4 " . - ,-9.. 0.;

• " ' *> .: -. ", 144.000

A't ,, I 3o• .50oo

I--- - -- -- Z I,j C I
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,, ,, :,, ,-NOT REPRO.D;Ui L
:L •i _

. . .' ... ., ' •- . '. ,- ' • ,. , / :,

4 5 1 B.0 0

0 8.5 0 0
S, . 7--I - 0

S'e 2 5,000

20.00

i i , , ,: ' I 51.o000

J ' " eo ' " o°°

'ote: The above figures are based on the following data,

i 1.o,,ovor, figures for fruit trees are based on 1959
data. Data for areas less than 1,000 heotares is
counted as five and higher taken as a unit, with

-------- the rest disregarded. The unit ha, hecrare is sub-
stitutod for the unit cho.

1. 37th Statistical table of the Ministry of Agri-
culture and 2orestry (Statistical Survey De-
partment)

2. 1960 Sericultural Statistical Report (Statisti-
cal Survey Department)

.. •-1960 damage survey report of harmful forest
animals and plants (Forestry Agency)

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

3. Data df Plant Epidemic Prevention Regional As-
sociation (Plant Epidemic Prevention Divi-S• sion)

lKEY" 1. Name of crop 2. Total cultivated area
i 3. Diseases and damage 4. Insect pest

done 6. Disease outbreak area
3. Name of disease or damage area
7. Name of insect pest 8. Disease outbreak area
9. Rice or damage area
11. Disease outbreak 10. Leaf blight: ~area

-14-,.
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,:' "" 't :;• :. _"" .- :•:",11a first period •

1 ~. ~Xj' zJcX .-rch b~i! h

._-..- 'rf: -,ha; second period

13. L.'• *j• a!" ,:::Ic c.in3 disease
___,_- _�___"~-.a I -. 'alker: first

. 0. :. :erposis

c.-m Uc u ct•, rn, fIIt:o•r second

U.. ;-lker third
ucidof ,.c ,or~Tho sis

"-1. wr.nul~: bac:e ral iiucleus disease
2"2. :h Lo r.:ck ý;u inse~ct

2-). o t~~xU d~rn~ isease

ý,!:-a ctci- ,I discoaso i~

2 oawithrin- disease

25 * •,LCC : \';'CCL . ..;ot ieda
- . 5 C• _________eas

*c'•. ,i'ce ~in'. of 17i • ,, opti'ida.
2). -tr-ipc !cau whithorin.- disease
3,.0 ru.t bz. loy an, rye Dist.

-•. .','low: rust:.' eatdisease
-n ?c'.•ou¢-1i:- wh. diisneaise ,e

, ,L.

33. -; ., Scots .

I .'. 'cancct o"
.,i c lorz insecto'

37. ,'•c___ .: o7o a c r o ra he aKell.

• O. ý,,d rust wlheat disease
•';. ;,,all rust; barley and rye disease

Oa. 1.%i, rus-c whecat disease
4.Ye11low rust wh"eat disease

. oui:7 c de a disease
&.4 ,c mildlew wheal disease

Sn oc-n& wheal; disease
5-7. ,5iov- ia disease

t" ,I L k! loxr-l1af insect

5:. ,:onilia disease

1.5
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II
* 5$~. i'•our- lke dLiseaso

5(.L~ick s;)ot~ disc-ISO
57 • 0ran•o :

. acula disoase
59. .lack bpot diseaso
60!. Pear
61. ilack snccklcd disease
62. DLhac', scir disoase
63 . c. i-aa
64. 1I Ao rot disease
65. DIaclc pox disease
66. Poachai
67. 31ack star disease
6S. Lcafý shrin:Un-' discaso
69. Niulbarry treo
70. Viral disease
71. P•ris deý.hlanata, Roel
72. Uud withorin'T disease
73. 1',odd
74. I caf-I'al lin-• larch disease
75. rip withoringr larch disease7G. 11aulownia nest disease caused by Taphrna

corasi
77. %liite fir aphis
73. Pissoclcs nitidus, ,eel
79. Ocneria disgnr
80. l)e •lroli',1us remota
81. ?sil n'a monncha
82. I3dlaninus dentir~es. 1loel
3 . -,11 o noortha
84. fasvc1hira oseudoabietis, Butl85. ", :), 1! . C I 1inus

8. -brachyurus. Temm Hare
87. Damaeo area.

I. Con,,ion -Thturos of Insect Pests

A. Progress in Insecticides

kl'hou,,h demand for insecticides has recently dras-
t'cally increased in Japan, export of domestically-produced
ineccticidcs also enjoys heavy demand; therefore, greater
ouDpur of dorostic insecticide is greatly required. For
exarý lA, introduction of a phosphorus agent, espeoially a
parathion z,:ont resulted in an almost total elimination of
insect posts previously difficult to prevent and eliminate.

-16
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-. " * ijc >i u,'£i•i lox, toXicity has boon studied
4p ~ ~LL:i:~Lcuil htiwan t-oxin in planus, and domestic in-

. L, ,% )i beenjrc,"uo'd. Production of ropollents
,,.• u,. ,, l b,: bv.un as a class of' chomicals of ) ,•

"i%>:1'" UoxiCi°y I or, thir ti.tural ono-ies. This aooomplish-
:,. ud ,)lif'y cuo spi'ay calendar of fruit treo Insect

, •.h-,'-:Ii ac Ivc ',i;c o" cho natural enemies of insect

j nuc tivc a.';onts i-Ath biochemicoal of -i .<.t•l',;u eu podca in foralicn countries. Ato~

o."•, insecticioh s is utiderdovelopod evon in foreign.ri¢-., som.e c.,•icu.l s have found practical use, such as

S.-/t e ."ains in thoory and industrial tech-
i•-•c:,:.C- to the production of one or two domestic in-

•c-h.cn , ' antibiotics. Therefore, the
" +...iity of producin- new insucticides is expected in
+. lucuru, but production is stil1 underdeveloped. Since

a. i vc; and treatment chemicals cause unknown diseasos,
ii6 c icn of' ncw, insecticides is an urgent matter, This

c •c.. nicue wi3l be circulated abroad in the future.

c I ".Cl n ization of Preventive and Treatment Process-
inc anrd It. 'oveicnt of L.arZe Application ,achines

.cchanization '. cn enrbutod to te effctivencss of
P2•\ln~* ank" clirination treatments of insect posts; how-
cvci%, the or'.nary fatr' is on too small a scale to use such
::~hnind aids. "Puereforo, the spray calendar was recom-

-• o as to talce advanta.e of coopoerativo and interfarm
'-.-vcn;ion an6 c ii.-innation. ".;echanized prevention and

S,.tion o1 iný.octs vhrouh diseaso outbreak predictions
L ) i:ovcn itse f. Prot.rass in larfc application machines
" c ,z' to si.lify nnc..ment process. Setbacks in this
S-)o.CuSS can be correctcd by selection of cultivation man-

. rcthod or crop vz.rieties suitable to laree machines.
' ex~:p•o~, zho cultivation mothod suitable for spraying

, 5s coil"idcrcd in• oro-iard and fields. Furthermore, pro-
in ,o al))plication machines is attributed to labor-

.- .ay rather than rconowies in the amount of ohemi-

_ce :oi -ovin- cdevelopm, onts are noteworthy in the eo-
e .r px'cvcntior. and climination of insect pests:

:....-cnnous in.iccticido spraying, fertilization, and sow-
* <;, introducinZ thc insecticide into soil, and use of air-

I;ancQ for 6owin.,, fortilizing, afforestation, and fishing.

-17-
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x&1., c'..,',-'ct..•v'i, i. • c .i•j":',• if
I

A. Futur'e Tr-onds in Diseaso Outbreaks Outlined By
ObsQrvation of Pst Die.aso Variations

1. (iCU i
a. ?revcn.i,1 and treatment techniques used in

'i b h ~ug ny, 1 u•d to the use of disease resist- I
,IIcOU and Jiroot or indir-ct Iproventictv and treatment meth-

L.. ow.cver, dou,-and for hic-her output and high grade crops
in ths ',-,u,-irot has causod tho cultivation of infectious crop
varioutis; therefore, disease outbreaks are likely to in-
cr•-.sc. Uowovor, iains in preventivo and treatment tech- t
niquos will C radually reduce the damage per unit field area.

b. Stripe withorin,• disease: This disease has
inci-cased rapidly as cultivable land is beinC tilled fairly
• :1 v in the yoc.r. The trond to early cultivation of rice
affucts the increase in this diseaso more than the usual
ti" ing of rico cultivation. Furthermore, in straight-row

, outbrtacs of this disease may occur frequently.
Excessive application of fertilizer causes frequent out-
bruaks of this disease.

a. ',hito loaf witherin! disease: This disease

fvrc:uenitly occurs in warm areas; however, the prevalence of
more productivU crop varieties has meant more frequent dis-
"as a ouý1oreak. such as in the Toholcu and Hokuriku areas.1u0 oriný: of dovolo;)ueont level of fertilizer use and early
cultivation of morc productive crop varieties are likely to
caube , roator damac to rice.

d. Typos of viral disease: This disease will be
cau•;ud by introducinj early cultivation, over fertiliza-
4.,on, den.-. cuLtivation, application of Oryza pasture topad dy field, and straiffht-row sowinrý. The stunt disease

and yeol•ow stauý disoase transmitted by .'ýotsch var. cinc-
ticnl)s occur very frequently in warm areas from southern
,alzo _Co southern 4%yushu. Stripe leaf witherinT disease

c.nd hac-k s.tripo stunt disease transmitted by Wen1otottix

z-, ?nis also occur very frequently in northern Kyushu,au'.oku, Shikoku, Tokai-linki, and Kanto.

e. Other discasos: Early cultivation is likely
.o cause yellow stunt disease and upright witherin; dis-
c:ý_• o" seodlinns in seedling, beds. There is a decreasing
tcaidcncy of dot loaf withorinw rice disease. Since
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,.'..'.-. v .;'; v 'l. in x;'U, c; n . sons is tal eor, out-

tk dis; - sc of rice spicules are

,. u-, .',:. ¢ is a problem. Stripe
a v". r,,. I -,- * ,:, root roL discasa transmit tad
,u., ,o al Io ýo•c proble.nis since wheat and barley

b. 'i:.- 3o.- ;bc.n disease is likely to increase

, ',.'. ' b .a.i,, 2 .'- ,'o: thc southcrn Tohoku area along with
trl•'csi itl ,jre cul tivation. Furthormore, soil and dense

'on .'it.i c ,: sivo fertil izer will result in leaf

c. A,. to vecrýtabl.e seedlings, bactortal nucleus
,. cr..,.ly a problerm. If vcgetablos are culti-

" "; 1, a suIZtitutc for wheat, this disease will occur

d. 'T-riuatmnt of diseases related to soil, such

,•: u.)r•-'it-\,ithorif' discaso, root-rot disease, and leaf-
. ,. i requircd for beet; however, this problem has

.. .:,- cn .olvcd. increases ir. cultivated areas will
r; u to tl.o p.oblemv of viral disease and damage caused

Sr. co tinuaois cultivation.

c. ,i~h potato varieties there are
oICUrua,• oý' the main diseases of sweet Potato and potato,

.;u iL is still unhnown whuthor potato diseases will in-

ce.,.c or dccroaas in the future.

f. Diseases caused by soil and viral diseases of
fi .wcr cros and pastures should be ýzivon close attention.

'r car.,oV-e, there are new problems posed by the cultiva-
fLIu;. of" perenaLul pasture ij, cultivatod land presonqy due

ao • nurturinf-- of pathogen.

A :. .s f-0-,z,.ulberry trees, disease prevention and
•,t,'.,e is still iacc~mpletoly devoloped oxcdpt for the

,-n-w.LlI-in,- disease. One reason is the limited appli-
c,.to;n o" ch..ie:.al iAhat are harmful to silkworms as well

. that 6tuciics of mulberry trees and woody plants
.- i.'iiculC to conduct. Currently, stunt disease, a kind

o0 viral c•:.Lcasu . anr( s-Cripo disease are major diseases of
,,u...•rrV •trs. There is a possibility that mechanization

-.. 19 -



- e boof~ culti%*z~tion and introduction of labor-savine
u r.ay ciusc bud withurint, disease and red rust

d Z 5,oas.u

. h. There ut'e i:.ajor proble:is such as the trunk
ri Lhcrn'o ; Cc n e,, o, varieties of black tea and white
:;tr wo ichcrin., discease caused by soil in which tea trees

* ;'')l pLnteJ. in thc fu-ure .nincrease in cultivated areasI o1 Ll±c% tea varietios nay cause large outbreaks of trunk
wih. :ring disease.

3. Uorticulcural Crops

j Prevention and troa-ient of insect pests should be

Scoo.s idercd irrportant because the market demand for hor-
tijculo•ul crops has resulted in £r'"e.uent. cultivation of highly in-
;-: feLiou6 Va:.i•:i;; c..' crc, These crops include
1)oAch, Japanese pear variety (2Uth Century pear), apple
varieties (India and Delicious), and Chinese cabbage.

a. As :cZ'fruit trees, viral diseases of orange,
app•c, pear, peach, and cherry shorten the life of fruit
trces; thocefore, this disease has been pointed to as a
_CU' czilva.ýiCn plelaný7 to the upkeep cost of fruit
trc-o orchards. In perennial crops, there are diseases
caused by soil , such as stripe disease and trunk withering
disease of the oran,7e tree. This disease poses 3 T. .ilem
-rclatin:" to old cultivated land. The blast diseas- of the
oran--e tree occurs frequently in late-Zrown oranges, wnich
arc expected to increase in future production.
.-rDater nroduction of apples is expected and falling leaf
so-ot diseeso infects excelen�t varieties of anple trees.

F : iseasez of tree seedling's such as the Western pear and
-re,-ch for canning should also be given -ore attention as

2ros~ter t-roductio- of these f'uits is also ex-ected.
-hc fact th'at tnh new cultivation of fruit t1rees in mul-
S.r-- tree orchards results in seedling disease is a serious

Various varieties of vegetables are affected
by one or several viral diseases. Also, there are infec-
tious diseases related to efficient and intensive soil, use.
"zuch as so. -rot disease and Zroen withering disease caused
bv bactecrL., !,.arir capable of anaerobic life caused by
r•- nh 1 cwi, u,:in: Pyt, oohthora, ncreasine damage -s cal-sad
by aerobic basidos;ycotcs. Furthermore, specific diseases
f--quontly occur in -reenhouse cultivation. If pebbly land

is exploited specific diseases may occur.

20



S. " ,o:.r variuties, viral, bulb diseases
.. ".'".teci by, soij ard soedlings will be ex-

.... :,ty, vir--! 6iscasoa and ý u• have become
-.i " ''r ," In this. case ehe relationship *P.

.ai-r. ýiseasc.:as well as that between
c.~sed t'cc-.' mnd their na;ural lifc-spanaro problems de-

.. c.: in . • Ž. sL.. "

; !' a nro-l s c Cdl'l.,r bt-d disease and
(--.. ¢i-oc cis c.C;cs C.-; u-, by :iýirina cerasi nests and

3-o , '• , oo- e ,fforcstatlon, introduction
o. - - b cuý..v-taion, cultivation of new types of

- .. a .c,, cui',,vation and fertilization method may

" •)icaseGucbeaksCaused by Ch-n:_-,e in Y'ethod of"

Ai~2odyh ~cc~anizatjo'iL of small-size farm fields is
, i..poi z;w•concern, lar-c-scalc mechanization does

', ffcL o() CO.110in use%; ljiere is concern about
.c .z i;c. 1.it of crop reorainirv to be harvested

'.', ,, - - 'e')-'. n re,;ainin.' in the plot can
' '; inh infc icn of unhu.led rice wl n black ear
"cabc: airucote by the abovo-•,entioned conditions;

,a roblem'. It must be ascerta-Ined 4f
r, -:" a,.. an c f on zhe plot after threshing

JA~nc :' c,i i Jc dow disease, strido disease of
.- u, c -w IQc'seas! of barley varioties, and onion

.... -c.,c. ie Jniid rtaces provides an example of
.ar. causing onion siut disease and black smut

:. 2.o rclationslikp between doop cultivation and

., Deep cuitivation is a factor for good crops,

S;u' in sliow .h in some areas. Furthermore, it
. .tc to finJ out i.whether or not deep cultivation

L scsc or decreases disease intensity in the
-,-,-:'oh o t!c abovc-_,7ound portion of the crop.
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2. Ž.ao a,. the Chan:ge in Cultivation System i

a. Chan•,'os in Cultivation Period

a .. e L:7,t? o£ s'-,r-aýturaj chaný,es willl

•b, , in future a:-riculturo. Thc effects on disease
5Lujt~i~,- fom ,%sachantges appear unoxpectedly

L -.;d se.nsitively in p)ctdiy field and far••m land. 5tripeo
•it~~erin.• •iseusQ and viral disease dua to early oultiva-

-io;, Q: paddy rice and root-rot disease duo to early whoat

z have already Leen encountered.

_ b. Transplant~inC and Strai-ht-row Sowing

""zaddy rice cultivation and field 4.;ultivation in-
v'clvo frciln.ý,nt transplantinc,, but a labor-savin-" wethod is
l":;,ý:ly La result from straight-row sowiny. in the case of

- : -!-p•,ddly :-ice and colza. This transplantins? will result in
-va 'aLioun o disease outbreak.

Sprobl c-; W!t straight-row sowing cultiva-
- i•ion. i• ali:gning seedlings and plants in rows. The :.iactraI - sease of rice seedlin.gs may pose the first problem.

SSt:-ai.~--row sowing in dry paddy field causes upright
w 6i;Lh,,•n- disease of seedlings, dot leaf withering disease,
0,ý:I ricv bli,:Ii disease more frequently. Straig•ht-row sow-S i.JC n wct pa,,,dy fields causes rot diseases of seedlins

.• uýimaCs after so:.wing at low temperature. Furthermore,
•=A1oi:� �stu-u disease due to cold water, viral disease, and
sI.;iI)e WiL1crin,. disease may occur up until the middle of

o`'-Ihootin' period. 'However, rice with strai-ht-row sow-
& iK/ shows poor resistance to neck blig-ht disease.

I c. introduction of New Crops

I The introduction of new crops is prevented by
21ssaes, as in tc case of beet. Unexpected diseases

Aý.,k;iits o,.cu r in experimental transplantinc of migratedI tree s•2ed• ir~s.

Sd6. Ljsone '.ul tvatIon, Dense Cultivation, and

E C :e siv eKLe 'rKi -i I X772:t i:uon

& •2xcessive fertilization causes disease frequont
ly, a a mentioned abovc. "he way in-which fertilization

o- :' f;r-3str:,; lar;d results is of concern.

I 2
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. •. ,,, ,. . : icie:;u Use of Par,-. Yields-=3
S. .,'.:- -, co;,..,: e Oi.case occa-.- in many crops,

,.It.La. , va•or. can affrect continuous culivation.%,

. cL.tivati on after frequent outbreaks
":i -I ri. ciL,'c.soe due to early cultivation of

',-,'.u , " s .21 -nt.d after frequent outbreaks of
:.2 ",:•, Q disc• anQ w.ito bilk disease.

b. 2crernial L.tures are likely to become nests
:crop)s, or xcatmple, Iralian rye grass in paddy

source of outbreaks of rice stripe leaf
,:.:•.. ':r- diseasu anrd wheat beoomes the source of outbreaks
U2 ,:Ui s..trip.u wlthcrinZ disease of corn. This fact; indi-
ý-,:i ;0ssibe disease outbreaks in Oryza pasture.

4. Faccors Other than Agriculture

A.\. :r..itionod p-rcviously, the market demand results
i- o cultivation of infectious crop varieties. Preven-

at. •- ý;rr.cnt stops are convenient in actual practice
':;:c.j.c�.�o•u e cultivated as the commercializa-

%i,; of a-:riculturc requires.

"-:'a c r . cn-ert Pest Outbreaks

A. .actoi's of Outbreaks of Insect Pests on Main Crops

1. .�:cC

In zhe case of rice cultivation, prevalence of early
ci-'i-c•on causcs the occurrence of pearl-moth. During

'-t .nj scconc periods of metamorphosis, the forma-
":.,7 tiu or three -roups of pearl-moth begins. This

.i. u;ire rcmaricable in areas with complicated cul-
Sw. 0 .on ,,hQo F -ur thermore, early penetration of winter-

.- c insects into paddy fields and increases in frequen-
-- nctraion cause hithcr insect density. Therefore,

ic•c,:y••,,Lo develop the research on outbreak predic-
p woC ic ,i~h new situations. Also, it :is

C Z Lcc:s recaG1v i] n, atte ro1V, such as
c. ti-u'."% 1:';scale ill appear. Pro-ress in agri-

larL;e scale mechanization will change the
.,of iroct pest outbreak and the outbreak situations.

~ in ,rc; fr_-il~ization method due to the scheduled
-.• of production per unit area may affect the occur-

:'_:ccu of insect pcst outbreaks. For example, excessive
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In'ros- n Z rticinr aPPlication promotes the growth of in-
sccu pezirs and oxcessivo potassium fertilizer application
also spr'e~ds insect pests.

2. Truit Tzoes

i'nc establishmcxnt of the outbreak prediction method
and iztroduction of n3w insecticides will reduce outbreaks
of insect pests, which arv dirficult to prevent and elimi-
nate. Outbreakzs of sucking insect pests, such as Diaspis
rnctc-ifolrmnis, Sa'.•!ct, and leaf tick, may often increase,

o u -'e•,i Ofle introduction of new insecticides and dis-
a :,ýarancc of natural enemies. Damago caused by Crypto-

i-us eccor.'tuS is still high; since this problem will not
be casily solved. Damage caused by soil insect pests, such
as Troctos divinatorius and Nematoda, can be ignored;
',creforc, the policy against this damage problem will be

iWrDortant. Furthermore, the introduction of now crop vari-
ctlus is predicted to change the pattern of insect pest
outll-caks.

Because of increases of forest output, afforestation,
•i.Croduction of rapid Growing trees and foreign tree seed-
lings, and fertilization on forest land have been carried
ouZ. Ont .result was -hat Ocncria diapar occurred in large
fo'cests in Holrkaido. The development of such forestry cul-
tivation will change the pattern of insect pest outbreaks.

3. Fodder Crops

The increaso in fodder crops requires a policy
ac int damage caused by Nematoda and leaf tick. With con-
si.irations of possible, frequent outbreaks of Namestra
brcnsicao and 2otvs nubilals, research on economical pro-
vrinion and elimination of insects should be started. The
increasc in this fodder crop may cause the penetration of
inz.cct pests into paddy fields. Consequently, the insect
pc:t outbreak prediction method in rice fields cannot be
considered without considering the density of fodder crop
inscct posts.

4. Special Crops

Prevention and elimination of XyJeborus praevius

B';n as soya bean insect pests will becO.TMe rrore ezfective by
introducing new insecticides. However, prevention and
cl imination of Nematoda in soil will require more research
foe a lone period. It is especially necessary to prevent

C1
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.... . ........ e . . i co 0o.:1i c' I y. I As for beots, the
,! -- ,.-, .,:• o '-.--- : '. i•. ;c n c:_ z-; O •' .ia ... chrso .-raI~hel a, .--

~ ~ .s~.scm thc ,rour - surface, and
-:1,SL. uty Incr,3aso as the cul-

I.- .. C.;* - i'ki 1o " ,tclliforruis, Sasaki, and
",C vA1 , .,d-;;~a.;c >roblci,b for Lea troes.

":. . ~ ;+ it l, :, Ji,' , O," "n ioo•9ts

. +" ,,..,, , l li ' L iorn 0' insect posts

.........,.. o.,,+,; : 2 .ot;h insecticide and natural. one-
a;c cln ¢,ination of insects have de-

.... •.,, , natuiral eneIiioes of insects
. .. • -'.4Lý ;e balance of nature has been

C'Crcequcr-. outbreaks of inscat
or e:ample, 1caf tick, Pulvinaria

"________• i ,evi is a-n., and shell insect

,L. L. r e Us. .:urthcernore, elimination of
,,.' h. ,y u.iný7 irisecticides caused subsequent

. icu in.;cct, ,s's. 'I'hercfore, it is necessary to
.J,.~cjdci w :,hic.h is not harmful to natural one-

o �.�r ~.c', tO hoect tho natural enemies. and to

L' , t e,. .zocreasos in production cost and increases
, -cuc -•.ty Ca". cc obtained by decreasing the number of
ti:,• cn::.ia~s ~e qra:.e, c

zn forei'-n com,,tries use of natural enemies of in-
-- '- ". c as CC the density of insect pests to the ex-

. h Tpiray 4. n'- chenmicals tz not necessary. However,
. , C •e uch caes in Japan; for example, Novius

L.......................t ii aSw IST o: ,)o r ii , the sil ver
L...ir inSeCt •xjst ? 'lv1n;tria auranti Ok, 1, the cotton

•.. i•,,isC a.'ainsc the apple cotton insect, and the
-r c. - a:-aii t insect; a!.ainst the ruby-row insect. Thus

-, on naur0. e:-u eios is comparatively less advanced
"". ; crcforc, this research will be important in the

' '. • .Iplco, prevention and treatment of the
insect , leaf tick, and Xvleborus oracvius Blan

• i"u;uc1 c r than in tho past when insecticides
- ._ .ti 'ole of prevention and elimination. Preven-

• -. i:. tion of the powdery shell insect and leaf
* ,•. 0 cho s.:c..L notato will be easier five years from

;, n" L- u;cr ti;iS period a decrease in density of
. -i , , 1:an and the common shell insect is ex-

,, .n th czso o1 pasture land, use of natural ene-
.iz ri-Qr effective than the use of insecticide.
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.*-.nnurc, eineies, there arc parasitic bacteria
in• -.dt~on cc, insccts. Sot-;e forcitn countrios are study-
in:I r'.- mjthod of sprayin- those parasites with insecticide
;h:'ouý- triL culture of parasites; use or those parasites

* ;;.;•rvcs a1teneion in the future. As fortho problem of use
of' natural energies, it is necessary to consider the miera-
tion of naeu'al enemics from foreiCn countries and to pro-
.parQ for importation of natural enemies into Japan.

C. improving insect Prevention and Elimination Tech-

A. Application of Insecticides into Soil

A'prlication of IXC and dunapon can save labor by
si.n'xzlanoous use of fertilizer and weedina aGent. This
wmc!ýhod will prevail rapidly in the future rice cultivation.
•o:,•'or, thc relationship between the application method,
so-. I quaity, and effectiveness of insect elimination should
be Studied more extensively; this problem will be solved in

:.• near future. This method aims at establishing tech-
niquos of si:,iultaneous prevention and elimination of pearl-
moth and rice insect pests, but more study is needed to at-
zain this -oal. Permcable insecticides have been used with
coi-w, crcia1 crops, such as cotton, in many foreign coun-
Lrics. '.'Cbacly permeable insecticides with low toxicity
to wxn •,ill be discovered in the near future anduse of this
insecticide on staplo crops will come soon.

2. Cultivation W'ithout Baas

Cul"Civation of aP1pe trees vi thout baEs can gain
o.•o~ib½e success in the near future and application to

ot!ho.r fruit zroes will follow. This is because research on the
Su•. a;d ii.provement of insecticides and germicides is far
eadvanced and consumers have begun collecting information on
insccticides and Cormicides.

53. Use of Plant Varieties that Show Resistance to
S~insect 2ests

There a '•a few plants gnýich h&ve resistence to in-
zcc• posts, such as varieties of the chestnut (Ginyori)
arcai•snt Pia•nnitis cipentipes, Soel. However, cultivation of
&p~;n t varieties with loss resistance to insect pests can
decrease -he number of chemical sp.-yings; therefore, using

plant varieties with resistance to inseot pests is

-26 -
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-. liininaýo onf Insecticide ilesistance of Insect

Cc,.n-i::i-.; utilizaZton of the same insecticide do-
.,.o; ,iti.,iy of insect pests to insecticide.

. -rc:i•i,,-nce a•at.nst a particular inseoti-
-L -'- ic rcpeatcd application, such as pearl-moth and

"•" -ick •a t phosphorus agent. To eliminate this ru-
n. c b,"ild-up, it is necessary to investigate the al-

,~.,;...,ix. :.,A.cat;ic or'offoctio insecticides and to under-
;.~ ~build,-up occurs.

ruction in Iiprovin- Outbroak Prediotion

... :.,c:•ionut in I, ._, II, it is necessary to study
". 2•. %ypes t:iat depend on the refional cultiva-

".a2 ,nd to tr-ce the pjhysiological activities of
.. - 4 n orczr to investifgato variations in pearl-

. . t. in calvly cultivation and to ostablish an ac-
c', -cion nieod. Insect pests of fruit treesare

*:..,.." cc i-irx, atior; theroeoro, much data w11 be
C Co,.cur !2.-c ,ioxt few years. Since the same kind of

,L 0-Q is ýound in different environments, it is diffi-
brin.7 to,ý-othor specific prediction

' analysis. Outbreak prediction of insect
ver'y difficult; therefore, research on

c. Ica sh be proaiotcd. Generally, the past out-
C. "diC¢ion mcthod has usually depended on statisti-

, .c ,x-'c future, therefore, fundamental research
x.. ;'a¢ !•.-•C.cc~on ~method will be required.

`n .x'cclde Use

.:c£'cts of Insecticidos on Society

qh ¢Ž/cctcivcnuss of insecticides has been reco,-
:,..:..'et dc;.ans for insecticides has increased in
..- , forc-Lry, animal husbandry, and fishery. Some

.,, fc.b• cco:,,e toxic if they are not used correctly;
V.1.'o\','; sa)'s, 14o1dicino is just the thickness of a

6- :•.*:icr n¢way from poison." Althoufzh market demand
C" 1 LC `ý,cse was limited to successful. farmers, today

iioccuicide use prevails amona farmers, such as

-27-

-__ __

% •~



_ _ _ -.... -+-- ii ,

ina•,-•$,%'m '3r rvo ion oU c'imination of insects by usin,,
-hi-, s;- l octvc •> • d sprayin:- inseccia do by hol i-

* ~co'4rc . Cunrcfuýnly, insvoticidos have larCe effects on
the n1tionctl ccono:vy and people's livelihood, such as in
fi•'ic'ry, .erjculturc, apioulturo, natural enomios, wild

bird;., fo tlis, noostic animals, andin poisonin,v man. B spe-
cit&' y in Japan thore are problems of instruction in insoc-
4ciicide usc bccausc population density is hi-h nnd small

Si.;'iculLural a.nd fishery establishments are donsely concen-
trated.

Thier- arc savertl ways to solve these problems;
"i ,6itatio.n of insecticide use by laws (indicating spo-

0i,"V poisons), instruction stipulated national policy (in-
Ssti-ucLion in application method to prevent poison in fish-

ei'ic.j, and use of substituto insecticides or improving
iF( Cic,(~s (research on insecticides with low toxicity).
ror c.-ar.Ac, since tho wcodinq a-ont ?CP is toxic to fish
ic niocir to be rcplaced and reulated by law. .t
Thi• probleom will be critical since the insecticide is
finjin. creator use.

'. Use and Production of Insecticides

In s5ito of unsolved problems in methods of insectz[ l)r•Vntjion and elimination, many kinds of insecticides are
b,)i.-v pcoduced at present (insecticides include BHC emul-
isiond 'dcr, 140 inszoticides, and 3,000 items regis-

[r'd in thic :,;inistry of Agriculture and Forestry). Since
wo;;o c th•hese insecticides are imported from Europe and tho
UI, Jai)an pays considerable amounts of foreign currency
cv-:, year. In 1961, imported insecticide amounted to 1.6
billion yon, imported raw material for insecticide -- 1.7
bil.lion yon, and payment of technical. assistance -- 0.3
billion yen com.pared to domestic production of insecticide
of 50 billion yen). Since more than 0",o of insecticides
(5:<,) is all)lied in paddy fiold$, use of excellent domestic
S1"•.S'crcldcs is required to cope with the oultivation meth-

i•oý, the tarr. or s technical level, and scarce natural re-

l'ortunately, science and technoloPy are progri bing
n tn , ..... o plastocygenes, preventive and

i,,'L cheac-s acainst blight disease, and sumithione
%o;'-.ano-.)h-osphorus insecticide with low-toxicity) is a

wI'i -'at possibility in developing domestic in-
,oici~ces. :iecontlly, comprehensive chemical industrial

p:U:urs have been Interested in insecticides. However,
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,, in the devolopmont of insooti-
,- ...... ".¢........".. -, ¢'o..Ic~l products have characteristics

•."d•;•",h:2 ,odo .... : ;ic in~secticide market chan~es quic! ly.

'.". c cc,,•,u, y cnsivo expdriments and research.
_',:,, :,:is•;ce to :-Qscarch an insecticide thorough-
q ;•he.:,o•', ochn:icýL, scrutiny of effects on society :is

S.. . • ucd i,` ~riact.'cul .-. '>Ticatioas are urgent.

Tj colp: wLth 'Lhis situation, the Science Council of
'•5. o'.aLndcd i: u iho ýovernmcnt establish

.c.borat -ius. As a rosult, the 1%instry Of Ag-'U.,oi ., o tc.y decided to develop new, safe insec-
A. ur.t,. ' technical laborato-

-':.' r'•-or ',,.ind insecticide divisions and expanded the re-

C. ns~ucticidoz and the Status of Agriculture

.. vonccs and expansion in orranization of insect
*., o .: prudiction made it possible to prevent and

-ii;.1n• insects for a sufficient period of time, The
"-.-..:r of Aqriculturo and Forestry and prefectures have

Žt c-'ii.uria of provention and elimination of insect posts
:or ;•ac spr calender and dedicated themselves toinstruc-

in preventive and elimination measures. As for pro-
-in prevcntion and elimination of insect pests in

L i,..z:sty o, AZrLculture and Forestry is playinG. , .•u as sprayin by helicopters, prevalence of

, , •ts (wecdin- at[cnt application has increased .4%
.: o for insecticides and 23,ý for germicides),

.. t-c on in usinC' insecticides in -forests.

. O Oter" hand, the provalentum ofinsecticido
' ....•'c:.d ••'cu~ur,• methods and made early cultiva-

. .t:ouh the fall of rice plant in autumn
.C,!•C• '" typihoons could be avoided, early cul-

- . .o kinds of insect pest outbreaks and
'. : ,c,'ion nul irminat !on. Additionally, the

..i o;u av wricultural structure has recently
. ,cL:itd�\'•ior '-,,.hods, but has Civen rise to a new

.ou~¢ak. of new insect pests. rhe decrease in
' ,,Loo )op)uationl rcquires hi,-h efficiency of pro-

.: c . 222, Lion 2ehods. This chango in the agri-
- ;'L Ui,.uL*on has necessitated requirements of effi-

.- :cul•ua1" inrplomonts and materials and new typos
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I. DISEASES

A . XIbtory ol^ !xpor iTun tat Ion and RusearCh

-;~n of -.iorc' (1ofore '1868)

~-orsof' scLontit'ic tests are on record even in
so~n'ya picrioý-. In these reports somec researchers men-
t o~uicsof suspected plant diseases. Althoulh in

tij..,Ži~ri!usarchco-s had no 1knowled,-e or 'Insect nosts,
l'b.; Lcuo tl'&.tt; thocy confused those diseases with in-

.ncýs~s or thcy ILhau'ait those diseasos weore causod by
.)Ok:lc rescarch'ars tnsisted on troatin- those dis-

C.-Switn cul tivý%ition mothods. Chore are some reports
.. can be coiisidored corract at the present time.

t .~or, is ~inaionof those reports was not aLs Scien-
-C as at prcscont and the contents are not as scion-

t4C,. a-- Lhat rocor~ni2.ed at present.

2. ~~ni~sof Plant Pathology ('1370-1893)

ju'riod is~ characterized as one of the scientif-
.~.utL~nok' plant pathology and the scientific pro-

...z.. or's -in t~hi~s country bL~an to resoarch general plant
I QlýuY. Study in. practical prevention and treatment,f ~ Wiv.t ait a primary stage.

i~n 'io&the rapid development of western civi Ii-
ci-In th,-. L.ý70's, school lectures were not specifically

-,. plant patholor:y. For exanple, in 1,969 when
~ .c~orCwasinvited to a medical school and its hospitalI -.;'o:yo, lccturius on plant disease consistedol' botany a~nd
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c~u~in~in I.ol tany (including plantK
L.) a pl1,'nL pa'liolo-y div'ision in

Gr-aduall -,i.-
* ***.:o, ýro of theo 4'oi,,;aba .1r-ricul tural

~ ~ >:'~. 0 .infgo of tho 5apporo Ag!ricultural
c. Ao research and trained stu-
~.~sin thI-A Ciuld.

*~~;:~ Cuay iiuros of this period wore as follows:

-'-vio nd Treatwent of' Tree Diseases and
C, 01

*au c-iningof surgical treatm~ent of' plant
* ~7 3

-ý.acc ;Ii cherry diseaso caused by Taphrina
-1-1.c- IC--~ tine dike of the Sumida Rtiver in the

a.d tree potential doolined, Obuchi Ayoan,
Zd0(;cal officer of the Edo *.egimie, riroceoded to out

ct h.

Coiuls of timber preservative ioxperlmonts (1879)9

hec R;:crline ,poles were subject to rapid
~:'~vaiveexperiment with injection of Tanno-

conc>i~ctcdi 1,y ShIcia Rinzaburo of an oenineerinG
~-:cod rusulzs. This method was applied widely in
~--year. In 1902, croosote injection into rail-

L;,tý. was conducted by Sugiura Sosaboru using im-:..ac 'ai 11
sr ch on. prevention and treatment of tree dis-

ý,jpoyzed by Ubui Notaru on Thuiopsis-dolabrata-
o *..~~, '10tn .c' i n 1.8 89.

b. .. c~scarc:- on N.ulborry Tree Diseases

~ik~:a n gi ro roported the importance of re-
t. ~ ~ ~~~) -i ;~~~c~ri~dsaeo'te mulberry tree in
2-i.Kc Chugfiro reported on the importance of the

dt~s eof the nmulborry tree in 1892. Next year,
~p-actcicc 1)c'!,an in Aichi Prefecture in 1897 and was

c.audthiLoug-h 1904; survey and research was conducted

I
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b.' thc Tokyo S: rci''1tural Training School (refer to Report

Sc.(arch on Crop Discases

o'&'..kccu.•a Tny-o, Tatnaki Yoshizo and .i:yaba lngo
AI, iti 'xA.tc:enia bacteria of cucumber rot disease as

S 9,-"'o:•,,n,-a C;,,• in 1883, and rice mildew disease causcd by

" �.�: dcntiriod as Ustili-o vIrens in 1889 and
1390.

3. Be:innina of Rescarch and Experimentation for
t h: Disease 2revention and Treatment (1893 to 1917)

C hractoristics of this period included the begin-
Sn~vo ot orr-nization of research and experimentation on the
p,-cvc:iuion and treatment of diseases. Research was focused
on clhssIfication and identification of disease agents with
clozse attcntion to intensive research on crop diseases for
i•.ciioc1. of prevention and treatment that depend mainly on
cuttivation methods, alt1-oue-h the direct prevention and
tz.=•.nt of diseases was already in effect at that time.

"Ihc A.g-ricultural Experimentation Laboratory (A.E.L.)
'2:llch has adm.inistrative authority on insect posts, is
lcaztd at Nishigahara, lita-toshima-gun, Tokyo. After es-
Stan"_h,.ent of the pathological division in 1899, research

C: .,r:-jv vo and troatmont methods was conducted in this
"C.bo:atory. This kind of laborato.; was established in

-evcr, prcfecture at approximately the time the A.E.L.
x.as establishod (refer to the following table).

-Studics durin-, this time included the folloui•ng:

a. Ordinary Crops

i) Uice: Piricularia oryzae, investigatedS-,~ *\ ,o~ozo in 139G, was idoiitifiod by Nishikado Giichi
At• . >an, wile, rImany studies were conducted in the

.. L -9, iii tae Ohara A.,ricultural Laboratory in
'- , and i a_"-iicu1lural experimental laboratories in

and :,:,..ano ?.refectures in 1917. The stunt disease
%.a -'denaLiiicd as caused by insects by Takada and iashimoto

• .i-A.a -'r•-c~�c•ie in 1895 to 1903. This study continued
.: ths period. :,oreover, the mactra bacteria disease,

-ii-; loaf witheringj disease, small granular bacterium
n,:zicus -isoasc, and thu dot leaf witherine disease were

o StudýCd. As to seedling sterilization conducted since
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S• -.it1,• ik+5,;, n i'rcfectural A,.ricultural

.•N i . LK: C •" LA:I , aQbO•a Lori es

( .•: ,1,, oi , >.istory of ?rovcntion and
Si -sea ses in Japan

Initial
S-.-C '-; .. -, "..-o X .,\ oC Prefecture

0901 -ie 1922
-"03 Shi~a 1895

2••2 lcyoto 1913
19530 Osaka 1920

:. :i •a 1936 iyozo 1394+•

"-1527 Nara 1920
""916 Walkayarna 1914
-.. "92 Tottori 1926

k L 1927 Shimane 1910
... 93q Okayama 1901
1900 Yamaguchj 1906
1922 Tokushima 1917

,. 1909 Nagawa 1900
1904 Ehime 1900
"1"99 Fochi 1907
1509 Fukuoka 1909
1909 Sa-a 1909
1. •20 Naga saki 1900
1909 iKumamoto 1919
1901 Oita 1915
1928 ,Miiyasaki 1909
1900 [<agoshima 1912
1924 Okinawa 1910

2 •;c effect oC forr. in and copper compound against
(.I, is • ,•aso, cioct; of formalin against mactra

. . di.ease caused by Piricularia oryzae,
L.•:.c' of oc'7ano-morcury compound were studied. At

_.1. orz.,o-:,;ercury compound is generally applied for
* .I~*,- tcriiization.

ii) 'eoat: Zlack tassel disease, leaf spot
sced sterilization, and types of black tassel

s'. ,S,. its proventioq, and treatment were studied by

-33-
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t1~X. ~. .. U. ~ hr~gh1912 *It is Well known that
a Yan:,16ý OL' thQ ;yo'co .. studied the inoculation

DC corolliýx to pr'evont blac'c tassol rye disease in 189.5. In
tlli.ý; )orlo-j, m~an.- v;,'eriaucnts and studios related to seed
S'fi'.riiztiron iv:cthods wýero carried out in H-okkaido, Yama-

naahi , Shi:n.anc, 'hno, Xagawa, and Nanagrawa. Furthermore,
Sbactelna nucl eus disease in Naeano, stunt disease in

szv~wn, ri':ht withoring disease in Guma, and rust disease
in o.1'.kaido were s Ludied.

iii) Varieties of potato: Potato epidemic
dltuaýc n Holkkaido, macula disease in Okayama, and black

tacu1a "'isease of the sweet potato were studied.

b. Spocial Crops

Studies on bacterial nucleus Astrap'alus disease
~~~nA 2.c Toa~ ~L. , tobacco upright withering disease,

.,.l~ina ~insncbacteria disease, ginger bacteria
dixsoasc in A.L.L. , -willow b-taclc witherine disease in the
Cit A.ZLXL. , Colza bacterial nucleus disease in Pukui, flax

upr~~twithering disease in Hokkaido, sarfron rot disease
*in .anafcawa, crust disease of cyprus; tegdtiformis by K'awa-

;eiTakiya, tea white spot disease in the Shizuoka A.E.L.,
tiu~disease of the mulberry tree in Nagano, branch with-

criniý: disease in A.E.L., stunt disease which was studiedCI -coni~nuously, and Bordeaux mixture poisoning of silkworm in
Gu-ý' have been carried on.

c. 17ruit Trees{

Studies on mushroom disease in A.E.L.., apple rot
ci ,a sce in Iwate, mronera disease in Iwate, Hokkaido and
Na;,o fallingý leaf disease and others in Aomori, blast
di~scabc of orant.e trees in Wakayama, macula disease in Shi-
zuo;_. and Okayama, tig-or spot disease in Ebime, red star
discaso of pcar trees in Pukui, Okayama and Hyogo, black
star di.sease of near trees in N~iigata, flour-like disease
of r~-rapc in A.S.L., and many other grape diseases in Yama-
nash-.i have been carried on.

d. Trees

Studies on pinec swelling disease by Usui Kotaro
in - .-yo University, cedar red withering disoase in the
".orest Experimental Laboratory, Tahiacrsnest disease
of ),tulo,.,nia by hawakami, and other research have been car-
r L Cd on.
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e. V.'Toua!ýcs and :lowers

-*u.ud on vcIn damageo disease of melons in

S 'xc, cucu.:;ber rot disease in the Kanagawa A.E.L., rag-

- - in ... L., upri-ht wiitherina disease of
'.- nii i_ o:-:o, .:iiGata etc. , cabbage rot disease in

S.~.',., ho;'-;.C-;' ~ ro• disease in Shimane, steriliza-
: .i r'ot d isease in A.E.L., and other research

•...-• bmcn c~ -•iid on.

-. O.her Plants

Insecticide exporimonts conducted in Shimano and
" "\/:an<! vi,.id rat typhoid research in Shliga etc. were

-,,.' studied. !with careful observation, diseases of

:-~:•-y eroe s are relatively limited, but dis-

of spec.al crops and horticultural plants are more

,. As to disease, fungus diseases occur more often

, i..oj~iaTJ. diseases; viral diseases were introduced

:•~caVIy considerably later. Diseases caused by

,i',.'c-ac appeared in the studies because of their im-

*.-j6~ance. Apparcntly, commercial crops were studied

cl.os;cly ohan ordinary crops; pereaps this was te trend
Q,,C:.:j.:C .clivities at that time.

. .:,innZnF of 2revontion and Treatment according
,F.u' •;1c ar,, Published by Japan Plant Patholocy As-

. s cay calendar was introduced for the first time

,: • is cr-o.;. h-ractical research on prevention and

., :L, S . deveopoed throu,- h inforiwation exchan.e among
:c~c'c.rs fundaicntnl studies of viral disease and

i•Ca -,.olo'ical and physiolo!ical aspects were begun.

.'.t; th1i a time as the beginninj of the Japan Plant

7.0.2C' ..- 0SDCiL.tion, its journal was published in 1918.
.- ,;,ui.ated the bc.-innin- of communication among re-

•.'m-i" disease and improvement of preventive

-.-- hcr o:o, standardization and high efficiency of

........'...... a;d t-caL;.;cnt of disease proved to be practical

,of usa.se o, apples and other fruits as one

..... o: standardization; the spray calendar was drawn

L, 7 . )1'• 'at C-aC: at 0,ori in 1918. The .eneral aim of the

cy-.JtIcndar .,"eneral application of efficient and ra-

~o:,• pt-)cventi\,z aind treatment methods in different

"" 5
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-tu .1 ics :cc u Lrn; r o the spray ca! ondart Account
S,:eoZ !ircL ic•cl cul tivation whcn insect post provontion

a.r n r'oarU n'• I; L-• suA cd xwith sooie results.

ihe srraý cria 3s-' t£o-,•.at, the first step in orgranizing
disease nreveuntion and troaeent and in Eeneral applications
of Ar"v'ntivo and troatriont methods, is very, imeortant.

As -'cr- rcscarch methods, fundamental studies began
zo rijfin irv-ortance; such studies include cultivation
an". izola~ion' of pathogTenic bacteria, experiments on re-
"s"ýsitanoc to gcrmicicdes and pihysiological characteristics
0. ',)a•ctria, studios of lifo history of pathogenic bacte-

"• i.., .i intensive studios of viral diseases. Althou,-.i
Q" 'o_. cultural crops wero important ac that time, study of

ci,•so crops became the next stop in developing research in
t"-Cr tineos when spraying of chemicals to control disease

causcd uy ?i.-icularis oryzae was studied. Experiments were
a.:sl rrC, consignment studies were conducted , and invos-
ti.-ation of rice diseases was accelerated through careful
examination of the achievemnents of previous studies.

5. Good 'csults of Aesearch on Comprehensive Pre-
v-ontion and Treatment of Disease of Ordinary Crops (1930

C. Thu characteristics of this period include be-

.:inningr reboarch on comprehonsive prevention and treat-
ncltl of diseases of ordinary crops, ecological research,
establishsent of practical provention and treatment, and
or_-:.nization of prevention and treatment procedures.

;t -ad been thought imepossible to prevent and treat ordinary,

exrans.vea2y cultivated crops directly with chemicals.

-Towovcr, effectiveness of direct prevention and
tr.-acr.ant by chemicals was proven in experiments in the
1'20s. The effectiveness was due to data exchange among
a•-ricu'tural experimental laboratories at the prefectural
anc�local levels. The assi-ned experiments and consigned

reo;carchl, which began in 1927, produced good results for

using coimprchensivc preventive and treatment experiments
- " sico 1930. .,osults eradually proved to be effective by

?i~iCCUiofl 2n different localities. It is well known

•a this method was applied in 59,000 tsubo of paddy
f"i1c-1s in i~arachi and Hokkaido with good results. Subse-
St:,•ntl this method prevailed among different prefectures.
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"--.., c •hi',t Of *or.d \ar II at the end of this3...'.•.;, .•;Liy of prcvcntion and "%'catment of diseatsos.of
,pr • ) -.'o: . :.:icnuivoly conducted to produce more

G.U I. On thc ouhbr hand, it is known that research
'C. . s " "duo to the im-

. .e-n::V rsoarch '-radually became popular and
* * . -~ .. ~-.-h o aioswas bcegun becauae of tho

:T-c.'.�nin- of .rodiction or Outbreaks of Dis-
.. of '..ajor Crops (1941 to 1951)

•his perirod vas characterized by prevention and
.. research basod on prediction by development and

O." -nizction of operations.

-he 7cr, ,ral concept oC the spray calendar and com-
"-;c:...:,. v~opreve ntion and treatmont Gained in popularity

';•:>~: "., I3jj-aj to mruny types of crops. Decreases in
.C-. I;-on- of !.ajor -r_~s duo to annual variation of out-

*:'.0s of dliseases and pests had to be avoided because of
:_-•,.at ca:,ds for foodstuffs at that time. Therefore,

- cCquiru' to predict the outbreak and intensity of
S...- c a::d pests, to prepare implements for disease pre-

v.". aný tat-Ant, such as insecticide sprayers, and
ut j.is ona rosul ts xith miniwum out ay of mate-

- .,bor. [t is re;;iarkable that earl.y prediction
....... .......... .cy o: pos6 oC ti-ajor staple crops was first

L.c: ii t'- r period6 due to 4eneed to produce more
C:: Go, i.1is prodiotion and discovery seems m.ore remark-

. .: co..:-.x�rc ;o ;,echanical prevention and treat-
,:. , t spray calendar as the basis of ore-

.--..cv:, "icic ions are not 100,' cffectivo because
" 'c :c diseaso outbreaks. In spite oC the require-

. .'•.--accuracy of prediction, research on this
• ,:,; not sufficient for r-ood results. However,

.........�......... .S e(ecctively recoonized and has boon applied
; co-e sinc e 19(,0. Niter, tiis prediction method

)-,• d :uiore extensivoly to vogotables and special
.'oi: .-uLional provontioii and treatment.

o.c :, rcchrs wet mnany difficulties in rurtherin!-
S- u/iuscdiue to insufficient materials during and
- V'ar 11. 7oolofical research was developed and

-7-
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I

o ','' co".unicatlon mo'c often involved mtgiration of

""ch situation on research and experimontal organi-
za1icns ,cs chant c. .- or oxmivplo, branches of A.E.L. have

tes ,)1 i.!icd s!:nc "1C in 'ohoeu, -okuriku, rokai,
GJ:VoIu, Sih~o/hu, and .'yushu with disease laboratory

>L . :pi''."c. C•ru,'c, branches of horticultural Ia-
So ~i.h.-J x,'e:u .i~u;'i tWIi.h Xriou1tural Technical Labor-

Sua,.1 , loeal. A. ;.L. which had oharge of donoes-
ti. a.. 6d t1,h activities since 1940; these many Ia-
ter'.Lcries wec ui'zed in Tohcku, Tokai, and

7. ,ood :Zosults with 2ow Insecticides Since 1952

In Lhis poeriod, new insecticides appeared and dis-
ca-Se ':-e von.ion and treaancnu became more efficient. Al-

Ihou:sh in.eccticidos woro initially imported, domestic in-

scctocido .roduction be-an recently and its products arc
no, inferior to im'ortcd insoctic-i'los. In any case, this
!)ci' od was characterized by diseaso prevention and treat-
HAUn in aariculture, especially the application of inseu-

Chctioal for disease prevention and treatment,
;;:.i. i,•,with .-ordcaux mixture (copper compound) and lime-

u-uf u', have 1ong been used. Fo.llowine the war, ov:in( to a
O ho-t tcratials 'for prevention and treatment of dis-

caso caused by 1ir cu11a-'ia oryzae, application of mercury
COnJ))ounC, fairly adequao in supply at that time, resulted
in successful prevention and treatment. This opportunity
:•:as used for a more organized study of" organic compounds.
.%icrcforc, prevcntion and treatment became more effeotive

th., e Deriod in which copper compound was used.
;it- t•]is , ooe result from research on orL'anomorcury com-

pou;L.d, it became -possible to use more fertilizer in
• s of cold climate where tho threat of diseases

Scw:c.d by ?ir'i.cularia oi'vzae had prevented using more

: •z'tilizcr. :r is a well-known fact that this achieve-
I ::.•n• brought about a recent increase in rice production..

SFrequent outbreaks of stripe withering disease of
S-,:y) rice limited so-e of the cultivation methods, since
•c~ cult-ivation of paddy rico became more and more popu-
a,-. ,er or,ýanoarsenic compound proved to be effective

S " fQ," Lc stz'ipc withering rice disease, early rico cultiva-
tio.C ai`d gCncral saturated fertilizer cultivation of rice
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I TY~or,-aiioarsenl.o compound
. . O o c '; .sron, uC'ricient use of paddy

>,;. - ni t .- u! ur compound, which was imported
, • .. !-cu'y compound, proved to bo

.. k; L"'-:" discases of vogotablos thdan
, -. .on to im.por~od insecticides,

u, i-Jui" con.,)oun.d increasod the offec-
,"nid treatment of posts and diseases

u-.ac , wu-:,, . -contly, tho appearance of anti-
,"J n othor domostically manufactured in-

.c. ,�' t:. eI ¢d to the possibility of oxports
.; coui..1ics; how:over, most major insecticides must

C.; , oI- c ,oand, national organizations of re-
. . c;.prints wore re-organized in 1961, as shown

.,-; t. 'r " scnl Siaýus of Experimental and Research
. I an b d Systerns.

-9-
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(co:,tin'm&an o" kuy for 7'o.. Chart)

_• . I,•,c'c. .. • iw nrmbar Of studels in Japan and

* C. A i~L. (deal inr._ with insect

TOo. 1)v. ; o. prevention and treatment by
\':'U or s :y .al n"ai'; publkcation of the

c,' \ý•,ociation Journal;
1 ,. .. ,... o" nudics on copo)rchonsivo pre-

-~ \',cfl o; .: .'oati:cnt Of rico diseases;
0, 'r*ik, $ (,ictioa of outbreaks of

S1 ;. C., C,•:•..Z10ut'y co-opound and or'anosul fur
C; r.. 0o{' ;

".*. .;- " - o .'ud0hct for disease prevention;
S o,:uon of plant i)atholovy from

,.)'cod= d ;

- d .iI '• as Lho cause of disease;
17. o u,• n ciroct 2revcnt ion and treatment

A2. S ;d.•diz.ation and collectivization of
u)-uvcn'Lon and ýre•.xttont;

I ,. _,ýu'y on viral ditseascs;
..3. Zo2-hriSChnvc prevention and treatment of

o•-clPiy cro-)s;
21. 'c.y "actors of nreven-ion and treatment;
ZAg. increase in effectiveness of imported in-

ý,c Li cidcs;
"2' "p-)ccLrr.mcc or doinosiic insectioidos;

: ajor branches of science used;

2la3 >c• i tiolo-0y;
Z{. ~ 111io~)'S io o0 10ý

23. ZoocIor.1s ry.

",czsu.zs of i:xperiments and .Research

"I. studiie on Plant Viral Diseases

a. Dia-nosis and Identification of Plant Viral

i) Diagnosis and identification by serum
i"., l ancj virl ciiaracteristics:

A'oh stripe stunt whoat disease and

-41-
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•t1 • cli.: , o V" L.;,-:• vr-" s, l•,had boon considorod dif-
.'Il• ,'b,'l iLC,.' :.. ,, r.;olo-ic.l ciif'uronces could not

L,, u '.v:• -v .•- i " Q &.l run n c-.'or-cope and sirjilar di f-
1i Col VS Cu~ 0 tr-ý. r,ýcriv-, r(.cacL Ion s :,4oroo vor,

,:vy o," co;. i.. , 'acLioni by red blood corpusclos
a - VLVI4 S rki,, al %:d thr,- this ect.hoid could be applied

a Lr.,ýiL , ' , ;,,l o ,c 1'hent di-soa e, stripe stunt wheat
. - , • nL,; c~ •' ,,a.;c of \-arious wheat variotio.., stunt

* r i •: 0 U j ct , • . 0 u;-,aecc :;o.'.- Ic discaso, nnd OLhor diseasos.
it; ] : "OUIU1-' U 2'.C vLru•i is rolated to raddisli mosaic dis-

ý.'A ;1,'; cucu,:',bOLr mosaic disease, turnip mosaic dis-
Vt.' ,•, caitl ifio;ire" dsoeaso, and raddish Q, The A"'ricultural

* ~c'c'inical laboratory tcrm'ir:d that identification method
;,- •.~ncuy bn: scrloy and obsorvlnZ turnip mosaic virus withi• t ihu clcct;ron microscop~o.

ii) Viral disease of potato varioties:

"1%-,c A.E.,. in Hokkaido with•
coo 'era ion of 1}okiiaido Universityclarifiod that potato diseases
cau,.-sd by 7:i, n;'. e.'rari nests .-;ere infected by Delt tonha-1 ",.-: •.i.,:t.• and Lhat cluster stunt disease was caused by
ccvce'', and "iloa uniý,-u-a, Al Br. Also, purple and yellow
s.in•aL notato Ciseases inoected by Deltoceohalus striatus.ii Sounad ;o be caused by the virus Cal listophus chinonsis,
,es by tnat laboratory. The Tohoku A.E.L. proposed a

S':-no*sti e rnethod of bast stain reaction of leaf-rolling
v-',-1 djscabc, and the stain method of the inclusion body
o^ -,-iuses X aind Y of potato disease.

The A.2-.L. found that speckled mosaic dis-
of nect potato is transmitted by aphids and the dis-

a,-no is '^ound w,:on,7 many varieties of sweet potato. Nore-
o•.-cr, this laboratory confirmed that this virus is the

A y•,e as che internal cork virus and a different

-, L feathery iottlo virus found in the United States.
-1c sieuot potato variotics in Japan are not subject to the
internal cork virus according to this research.

iii) Viral disease of oranae varieties

17oroign countries have advanced research on
.... . r, viral diseases of the orange from which dama.-e was
S. ....vely hiTh. Altchouh such studies have been started

n ",,nly in Japan, outbreaks of several viral diseases have
ob,.n discovored; ,inonm- these diseases, the Hassaku orange
st..-ci discase is the most serious. Tho effects of this
!5-so (sten outtubc), lime test, and infection of orance
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% orsh ornt tntdsa

~~i J .:..- 'a~- n such as tho Eureka 3emon,
* ~ ~ ~ 6 sO~i (still undo:' obsci'va-

11; .uon 'Llicrc are ;,any virus diseases to be
.... ~, ~ .s ~ clt jiAz.oa: Coi .m orargo. * Iall iinr

* cif OGiv~u or'ar.'3, and pittin- of othor oranp;es.
cuiual x~cri~mtalLaboratory observed tho ph.-

o" viral Cls1 Žasu a-roan- cowpoa, Phraseolous vulr-Aris
\-ri.ty aný! t~opri'osbIv and horse bean through exarni-

of ~ rccchtl/ iucsted plants and juice of Onshu oran-eJ by sUil ; Cias 0 .s

iv) Viral disease of' chestnut

i'he yellow stunt diseaso is a disease caused
tyo o virus; the infection is initiated in

(v, ty of chestnut) is inrcctious and
zia uary stagc. Taisho Sosei (another variety

wih(;Ise.lS occurs rreq~ucntly Ia some
~ ~ It is still not kno&wn if

~ ~c ;os s iijicittod by tihe io.-ticul tural Ex-

v, ~i'a1  iscasus or tea trocs

Prv:io and Treatment o ia

14scases oC rice are rC.,ur in number:
;'~l ows~ut dstasc * lear stripe withering

L'5iC sunt (;scase. The first twvo
.*~.. ~ C'r-Illsr'Aitted by "'otsclh vr. cin'cticeos *I nu~L Y' '-'t - ical is. Stunt disease and

s *i~ i~-cri' ciscase ar., zransmitt-ed by the ro-
~ '~'3. iral clisease is transmitted through

s:-'Lint 61ise-se and black stripe stunt disease
V,11 Lc n,;:iAssion to other plants, but those infee-

a)-ceod by way of' e,-Cs (A-ricul tural Technical
0 ~ ±~ anid others).

1I3



iLl) Leaf stripe witherin, disease of rice

'I'he A.E.L. studied the period of prevention
aiiLad tLrc~trnt o," t'his disease by inoesti.-,ating the out-
S - '. *'oc of NN.lphotertti ,ninAlis, poison residues,
iu£ocLivo period 6i ri'e, and disease infection process.

tiUs laboraauory lca nco that damage caused by this

-(~Ui hiiqh it- th: lator poriod of disease infec-
o 2aidy rIcc' in Ja-.Pan is inoectious and some upland

. oroi.-;i icco bu'ains have developed resistance against
Lisc ase. Studyin- factors of disease resistance include
uo-tt_ oL" vuetors and resistance against virus. %!oreovor,

:i•s Taoratory revualed that anti-soruii characteristics
Ub, obl.ained Lhrou'-h the juice of diseased leaves.

S• sf liii) S3tudy of poison alleviation of viral
4-0ýl•sos Of ,,planlus

T ý or the first time, the A.E.L. succeeded in
CUI LI.n'Lr, harmless plants by using the tissue of the Crowth
jjc.ýnLs ou diseased sweet potato and potato.

iv) Diseases of soya beans

* A1thour-h there are several varieties of
:r;:' diseasc of soya beans in our country, only mosaic

uibviise and stunt disease are widespread and harmful.
(_) Te 'fohoau A.E.L. C, •din varieties of soya beans that

h.- hi-gi resistance against these diseasesanalyzed hered-
itar-y rýýzistanno, and conducted prevention and treatment of

th-Csc diseasos. Furthermore, this laboratory observed
that brown spot disease of soya bean is caused by

v vi-al disease of the above-mentioned disease group.

v) Viral diseases of vegetables

I•he A.E.L. in Tokyo and in Shikoku found
t>•' vir'al disease of raddish in warm climate can be pre-
Svcncd by intorcropping of upland rice, and mosaic disease
of co;;'ato can be prevented to some degree by intercroppin-

SStudy of use of radioactivity PS by using
•.virus of Cr,i-iftfran showed that the id does not in-

, ia;iva w-hen the aphid absorbed juic 'om plant varn-

cries t.iat show disease resistance. Furthermore, the Xyu-
,...L. asumCd hat there must be some specific sub-

st;;:ce in aphiid saliva which is non-active against virus.
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vi) 6tunt diseaso of mulberry tree

"d i• -£•Qab,-• is transr~i-itod by ,7raftin. and
., iL. ?ho Scriculu .ural 2xperimental Labor-

, "ounzL tLhL di'fc~'exnccs in disease resistance exist
,.'ictius :of er*y ti'o;s, and disease outbreaks can

Vc .vcr.-! Lo ,,o),c do-roe by establishing sericultural

~.:yorcnrds in sut,.mcr and autumnn.
2. Study of Bacterial Diseases of Plantsf

Sa. ',.'Iito Loaf i'.;itherin- Disease of' Rice

Cutbrcalcs of this disease are promoted by ml-
cd shate soil, potassium deficiency, fertilization with

SC2Ci5ve silic[,Los, and broken offshoots of rice (by the
.L. in .icii , ia To'lcaj -Xinki and others).

C -_o__ai-_inli A._.L. observed that this dis-
¢;.,: ccr-. inZu•cun hinensis frequeontly, and bacteria
o$ i~s d~e.=• xi•:ernZin Cu.•cuta chinensis infect rice

n-- .ary and socor.-ary transmission sources for rice.
S- -. lore, l-c 'bacteria begin invasion through injured

S::yushu A..L. studied the winter life of bac-
rict ! c • 'their Vi;L~Ll processes in rice and irriy.ation wa-

, :•. 1%cerio~hags. This ntechod made it possible
u,- outoreazs of this disease (by Llie A.E.L. in

- --. t ancl ii •o :ur'iku) . PathoZenic bacteria

- oc~ sitie- in several groUraccording to dc-ree

.V..c o. vn IOi•s rice (A.f.T.. and I.E.L. of Nyushu and

o .. :•'er, classirication of bacterial types is
c.. c. O:c LUcLC, b,, us e of eracteriophaes. The multi-necdl.e

. •cchni.uc anrd its i.!mrovcd method devised by
. . t v •,u.u ... •A. 2. ! nd others contributed to

.: ination of r- ,stance ag7ainst this disease.
".' .. .udic The texture of water-repell ine, rice leaf

.'- •.-, tho ,.ca .ion of bacteria into vessels via

'.r•e•. .,1so, rhib laboratory preared newly culti-
-... , rou- a s-udy on the nutrition of pathogenic

.e0 ,al usi•nig bacteria with disease

' n:cc ion s rcpto;;,ycin to study ecolosical character-
~'LCbzcocria.

0. Ialco iot Disease of Potato

lo --or disease of potal;o was discovered in

co b/; c ;iolX'aido A.A.L. in 1947.
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S•nimks .ho,"cnic bacterium was Cound to be simi-
vi,.-c Lo tto bactcriumn discovorcd in Germany. The A.T.L.K viscj ;',n initial nrcvention and treatment moehod, such

-. stcxil iztin,,- a pinctte and cuttin- off the diseased
0., t; ior "-;1 a knife. The laboratory also developed an

e-,--itnat-ion, method, such as bonmbardment with ultraviolet
rays and the (ram stainingý method for the diseased potato,

wilich is soaked in water at 47-4SoC and treated uith strop-

C. Other Diseases

Xcw bactcrial diseases of wheat varieties were
"" scovored and recorded by the A.T.L. and the Tokai-Ninki

A..•. L.

3. Study of CIadothrix Diseases

a. iResearch on Types of Pathogenic Bacteria

Types of rice blight bacteria: There are types
of bacteria with different pathogenic characteristics for
ricc in rice blirht bacteria. The A.T.L. devised an exam-
-ination method to observe bacteria with the cooperation of
five A.E.L. at the local level for 14 types of bacteria
rccorded thus far. Yoreover, the study on regional dis-
tribution is still underway. There are several types of
-bacteria with high pathogenic characteristics which infect
Foreign rice varieties that have disease resistance.

Types of bacteria of yellow rust disease of
:.:eat: fThc A.T.L. studied infectious types of yellow rust

bacteria by usin. variety identification as developed in
our country and abroad. This study revealed that yellow
rusL disease bacteria of barley, which occurs in our coun-
xi-y, is a ne-w strain, not recorded anywhere else in the

.'oz-]d, and is classified into four or five varieties ac-
corcding to paratism.

Clvud-likc disease bacteria of wheat varieties:
"lo A.T, L. found -hat there are types of bacteria with dif-

1 atho onic characteristics in cloud-like disease
acteri_ croup of barley and rye in Japan.

b. Use of Disease Resistance by Disease Preven-
* tjion and Treatment
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:II
,a. •-•ics o, rice with disoaso resistance I

S..........b rio b~i;t: ,.The Tohoku A.E.L. developed a number
, ;od- oC Lxci~n;-ion for resistance with considera-

I ul o Ciaaoa;o r2ots to give rice in Japan the rice
i zdiscLo ro.istance of foroir-n rice varieties. This

",ora~ory Ihcn derivOd the horeditary form of resistance
b/ ;;,,LiinSc:'Ltoti1vanoss -atnod uith this method.

Di.$orocesboa1,:con variatios of coral Nematoda
(' : i-,oaý;a of ricu. the K•yushu A.B.L. developed an exam-

i;ci~o.-m m'thod for differonce of disease outbreaks between
S...... of this disease. And this laboratory systemati-

;•, udiod rico varieties with disease resistance by
: dif-forencoes in rice disease outbreaks. Further-

:., tle Tolzi-Xinki A.E.L. found chemotaxis of Nematoda,
n T1iforation, and insect resistance of rice by analyzing

E pi ormic diseaso of potato: Hokkaido A.E.L.
C-.ci I. ,redity of disoase resistance of potato vari-

pa,.-on analysis of European and American varieties
oJ -•o., u.tructuro of disease resistance, systematic ex-

t .on o epidemic bacteria, And disease distribution.
r;oi-o, this laboratory found a substance with acidio

in baozoria and parasitic activities related to
C.1- 'c rcsistance owing to hose metabolic activity. This
"a_-3ratory developed an oxamination method for disease re-

.istanco and cooperated i.ith other organizations in brood-
ic i• .•w potato varieties.

C. Ecological Characteristics of Main Diseases

i) Rice disease

(1) Rice blight disease

Outbroal, conditions in Hokkaido: the
: A.12.L. examined outbreaks in natural and artifi-

c ",virunmcnts and conditions over a 30-year period. It
•'.J im.e2ortant data on predicting disease outbreaks

undorstanding the relationship between cold-
, .,rico blight disease and variation in water tern-

- alron- tho Pacific coast during years of cold

Outbreak probability of stem and node
b. •;jC Iioaso of rico: the Hokuriku A.E.L. learned
"Cac *,..'aneo of loaf node blight disease of rice by
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|3obaerving the process of penetration and injury.

Fire blight disease of rice (blast typo of loaf
blight disease) is likely to occur in buds and under the
condition of excessive water-soluble nitrogen content in
buds. Thorefore, it is likely to occur in peat beds and
rioc nursery beds. Rico blight disease is not lii-ciy to oc-
cur C., straighu-row sowing in water. The Tohoku
A.E.L. found that disease outbreaks of some kinds of green-
house cultivatod seedlings can be prevented to some degree
by changing sowing time oven though the seedling character-istics are infectious.

SAltiough rice blight disease is believed to occur
a t low tcraporaturcs, it isnctlikely to occur at low temper-
* turos during cold water irrigation. However, rice becomes
suddenly infectious when low temperatures rise. This is
considered one cause of frequent outbreaks of rice blight
discasos by the A.T.L. The ChuGoku A.E.L. revealed that
disease resistance in plots changes with time. Cold water
irrigation promotes disease outbreaks at later periods and
supplomentary application of nitrogen fertilizer limics
disease outbreaks.

Probability, prevention, and treatment
of rice blight disease of plot cultivation; In warm areas,
-�ho exospores, which scatter in the rice-tassel incubationC) period, become an infectious source after a certain period.
.hc range of scattering distance is not large. Some of the
riao tassel blight disease is caused by parasite with leaf
;ith.ering bacteria of sesame (Shikoku A.E.L.). Asfor In-
0 etdcnco of disease outbreaks and fertilization factors,
2holsphorlo acid and potassium, which are metabolized in

* cidlforent pathways than nitrogen, promote outbreaks of rice
t liG'at disease for some time after fertilization. In later

pcriods, fertilizor checks disease outbreaks (Chukoku
* 2...L.). Application of calcium silicate reduces disease

outbroaks. According to a study of the Shikoku A.E.L. and
V a 2ukushima team assigned the experiment, it is desirable

to apply 200 kilograms fertilizer per ten acres.

Types of leaf blight disease spots:
According to the Hokuriku A.E.L., there are four types of
• ~f blight disease, such as brown spot type, white spot

[ tyc, chronic type, and acute type. The A.T.L. and the
Toholcu A.B.L. classified disease types according to quanti-
tativo constituent of diseased portions and disease spots.
The A.T.L. found that infectious type disease spots ooour

-48-

=-c ' _



_ .,

. in u,.. cr lcavcs during the infectious period. 1Nore-
- inf cýtiou3 typo diýccaso spots are used as an index

c. icction of discasc-r-c:istant strains, ecological re-
.... -- on di!canc durinr. plot cultivation, and disease

i.,i-nion and troatmcnt.

Disc.sc, phonoenonon and physiology: Pire o
j ". -s the toxic consoquonce of rice caused by

"0.•-• z . SincQ the constituents of rioe plant, nu-

•_ .'•-orptlon, and ondoplasm charaoteristios are vart-
.- •, r-c aboiic actlvity increases rapidly throughout the

. Thc Tohoku A.E.L. found that dithiocarbamate
uCd • I7•-• _z a r -o fire blight disease.

The mass production cultivation method

cil bacteria sporea : The Hokurrku and the Tohoku
... L. , and tho A. T. L. developed a mass production oulti-

v;icn •nothod of blight bacteria spore through variation
c. .;u..onts, illumination, ventilation treatment, and land
c u I vation.

Histochomistry of disease spots in
changing to brown: Tissues of rioe blight disease spots
change to brown. This shows the resistance of rice and was
ttu*iccd analytically by the A.T.L.

(2' Stripe Withering Disease

The Chukoku A.E.L. attempted to explain
; outbrcak process and cause of rice stripe withering

ditc~so through studies on physiological and ecological
of rico and pathogenic bacteria.

The Shikoku A.E.L. discovered a rela-
"-.- btw.ýcn the initial disease outbreak and bacteria

va vrious aspects of paddy rice, and harvest output
--z oatcd by this disease.

(3) Loaf Withering Disease of Sesame

According to studies of the Tokai-Kinki
..7.L.,i;wator absorption of diseased rice roots is ob-
xru••cd; therefore, the weight of dry root matter is de-

�ritc number of root tendrils is reduced, and the
.,of root rot is increased.

(4) Granular Baoteria Nucleus Disease
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oh. atcry:on-" those diseases, miorococcal dis-
c owýo at early stxXgc: an" "<icrococcus cyanous disease at
1,4.•or &.a-os occur extcnsivoly. These baoteria differ from 31

* o•'ah other in mod, of ponotration and reaction to drugs, as
roported by the Hokuriku and the Tokai-Kink. A.E.L., and
Shizuoka A.ricultural team assigned the experiments.

ii) Whoat Diseases

(1) Rvd M•'ildew Disease of U'eat

Boology and aspects of disease: Wheat
po~lon is used mainly for multiplication of pathogenic bac-
tor-i". The Tokai-Kinki A.B.L. hold that leaf disease orig-
inates in the central anther which falls onto leaves.

Differences between varieties with dis-
caseo rosistance and its examination: Disease resistance of

t varietios jfl' •, resistance to infection and in-
creaso in disoaso resistance. Shinchujo (a wheat variety)
ha3 high and increasing resistance against infection. Iga-
-chikuýo Oregon (a wheat variety) shows rates of increasing

--rcsistanco. Norin No. 41 (a wheat variety) has low disease
resstance and low increase rate. According to the Tokai-
XLnL A.E.L., the inoculation method of covering plants in
plots is practical as a method of examining for disease re-
sistanoo.

Disease outbreaks and environment:
Pozassiumn doficioncy weakens the characteristic of rising
dii..caso resistance as reported by the Tokai-Kinki A.E.L.

(2) Red Rust Disease of Wheat

The Tohoku A.E.L. found ecological types
a:-.: distribution of bacteria of red rust disease In Japan and

,. of wheat varieties to this bacteria from
1952 to 1960. Furthermore, 11 varieties, five Internation-
a& standard varieties and six Japanese varieties, are used
a• standard varietios to observe ecological types of this
dioease in Japan. This laboratory also found that now
oc&1ooical typos are formed in the intermediate host
T:-.1ictru-i minus L.

(3) Physiological Diseases of Wheat

I | The Shikoku A.E.L. proved that potassium
San-d ma-nesium deficiencies cause physiological diseases,

i - so-iŽ_
t
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,-, iii-•)itn a :'Oossivo potassium causes magnesium
,c• (.zc, y; how:cv,'r, apiTication of excossive nitrogen

U.•Cj patassiu-'i, doeiciency.

iii) Soya Bean Diseases

Teo Shlkoku A.B.L. reported ecologioal out-
ic•.h1 and damaZo caused by rust disease.

The Iyushu A.n.L. reported that sleeping dis-
c.- is caus.ed by a neot bacterium Soptoploeum sojae. More-
•;°•r, this laboratory developed a preventive and treatment
t,•-ad by investiGating physiological aspects of this dis-

The A.T.L. found three new diseases
21 caused by Clcdothrix disease of soya beans in our

country.

iv) Diseases of Potato Varieties

(1) Epidemic diseases of potato: The
-,urce of first outbreak is almost always diseased potato

oth previous year. The outbreak period is determined by
tl..• accum:ulatcd tomporature of soil and microolimate after

Socond disease outbreak as reported by the Hokkaido

(2) 'Ylack spot disease of sweet potato:
51mco 195. the Tokyo A.B.L. developed a practical examina-
".i.n r-•thood by analyzing the disease resistance mechanism
.r.n; flotors rolatod to resistance. Moreover, this labora-
tc-2y clarified the relationship between disease resistance
c..n h.or-dity, and selection of stock vegetation for breed-

ý.. dseaso-rosistant plant varieties.

v) Diseases of Vegetables

The Xyushu A.E.L. discovered six kinds of
Y7;-2.ogcniC bacteria w'hich cause lotus rhizome rot disease.

"lz aboratory also developed an examination method for
.•~o~cn ic bacteria of farm fields with diseased vegeta-
b'• zan czarflination method for different degrees of dis-

i.,ior. in vegetable varieties, and a preventive and
Lrtat3iont method by using drugs.
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•vi) •isiasos of •'ruit Trees as Reported by
Sthu tiorticultural ~zporiLmontal Laboratory

(1) Disoases of Different Orange* Vaio•io•

Yollow spot disease: This disease was
id,.:tlfjiod as •,voosnhacrella horit Hara as a result of
patholoicoal rozoarch.

Black spot disease: The pathogenic bee-
toriao are idcntified as 'homonsis citri Fawcett, which is
Ft.•rt•, citri (Fawc.) Wolf during the maturing period.
Thc¢ infoction period of fruits and adequate temperature for
sporoe foznation on the diseased branches was clarified, and

a fiui-damental method of prevention and determination has
bc¢n found.

M acula disease: The following data wasrQ,ýortod, including as the period of spore formation of the

.insd ase spots, temperature of disease outbreaks,

and old loaves and fruits, and disease spot types. The
spore scatters in drizzly weather and does not scatter when
dry.

(2) Peach Diseases

Rlag-sorters disease: The pathogenic
bact•ria winter in tissues of diseased branches. Spores
arc fortned on withered branches the following spring, scat-
tar with rain drops, and penetrate into fruits by way of
hairs. T'he oxalic acid content of the diseased branches is
incroascd. The leaves roll up.

White rust disease: The environment of
tý4z discaso with the intermediate host as Isopyrum adox-
Soi-.'s was clarified.

(3) Pear Diseases

Black spot disease: The bacteria of
this disease winter within diseased spots on branches.
iii formation and latent periods of spores in leaves and
fruits have been determined.

• - 52 -
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(4) Othcr Diseases

SNi T CL s iscase first occurr at the withered 4+
b:.. ~h~b~u CaU50d by er cc, nn sp.

vi') a o'z; of Toa Trees as Reported by
++: p'+ Z~oirmo-&1 Labocatory

(1) lac-sortors disease: The disease
- of toa tuocs is related to hardness of leaves

. conzenz; tl,.s phcnomenon has been clarified.

(2) Rloticular disease: .,n artificial
o o Aho bacteria of this disease, previously consid-

~ ~o~ib1 ,:j .-uccos.Zfully prEpared.

viii) Diseases of M!ulberry Trees as Reported
. ho Zoricultural Experimcntal Laboratory

(1) Trunk witherina disoase: Eoologioal
_,cc of Lhis disease causinZ damage in mulberry planta-
".,. r. 6noW' aroas and the disease infection meohanism have

6 Gn clarified.

(2) Bud withering disease: Ecological
•o~ of disease and the disease inf~otion mechanism have

cl..-•i~icd by several studies.

(3) Flour-like disease: Although the
, ocn aspects of the bacteria of this disease and its

"i? ory have not boon known for a long time, the main
s havo boon Gradually clarified for both mature and
re.,,' " '' periods •

ix) Diseases of Grain Storage

P-Fnicillitmur citreo-virido and M.nase P.
,"" -v ,wore discovered in stored rice after World
; -. "o 6tudy of diseased rice in the presence of im-
ricc revoalod considerable damage caused by rice

.;- o of red rust disease bacteria and diseased rice due
. 'ai~tcs, such as PeniýAlIium islandicum Sopp, P.

", .hno;.~., P~. r7uulosurn Thom. , and P. Tardum Thom.
o i. iowin- studies have been conducted: the dis-

" " of types of bacteria, cause of disease infootion,
.•cti~ics Of bacteria, penetrating condition of para-

.... &., an"d offect of diseased rice on animals. It has been
£ .. :, L-that if the stored rice is dried to less than IU..51
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-iolz '6urý contunt and ke(CpI at 71'- relative humidity and 10 0 0
t. rat , l'ar.%L-to of bacoria can bu prevented. This

Laiod becamo thu iain pol icy iii rice storage at cz " 1• •a0y
ul;V in w.drahou.ec.

It %:.• also !ýnown that diseased rico caused
by '. e- tr-q-v! ri,( P. isandr ic_:. i, P. citrinum, P. rurulo-

•, ~and 1nJ . L .:1 is harmful to tho human body.

x) Diseases of Forest Trees as Reported by
tho Yorcstry Exporirmontal Laboratory

Rod wzithorln, disoase of cedar. !any types
of 1acteria can be found in the diseasod portions of the
trio. Ciwcnnnara and Cvnto, riae are known as the patho-
Z;c:'.c bactcria of this disease.

d. Provention and Treatment of Main Diseases

i) Rico diseases

(1) Rico blighlt disease: Effective
7)i-ovontion and treatment of rice bliCht disease by using

raury tc-,pound was proved as follows. In 1952,

0 , of thu 1ýochi A.B.L. and Hagiwara of the Hiroshima
.i. L. studiod calcium silioate. The result was applied by

t*ý C:'1c ':ocu and Shilkoku A.E.L. and the prefectural A.E.L.
U Auso t%,o areas in order to experiment on effectiveness

of -t.on and treatment of rice blight disease by using
rno;:rcury compound (calcium silicate) and by applyinZ

cx.)hrinipnt techniques in practice. Consequently, most of
t'c co-,per compound used previously has been reodaccd
bý' tlio mercury compound. The phenylmercury compound has
ca:x'5rt voly high efficacy in provontion and treatment of
r'c: bli.ht disease amon- the different types of mercury
cC1.')ounds used. Although the phenylmercury compound is
1:.r.:i$ul for India-type imported rice, it is safe for use on
J"'xancso rice. The Chukoku A.E.L. reported that the dif-
7 �~n function of the compound for the two above-mention-
cc rico varieties is due to evaporation and condensation of

As r•c'prevontion and treatment of dis-
zss by usina -kntibiotics, the following processes were
51;,"'.1. Plastocycenes, which are as effective as orGano-
L.,:C;Jry coi~pound, ,, discovered in 1958 and in 1961 sold on
..... ......ar;. as the worldzfirst antibiotic for prevention and
trrcatwi3nt of rico blast disease duo to successful

33
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.rc•,o-rch of the A.T.L. /Lonotes the central

--....... .�. n intcreiodiato oxporiments and research
F.; ..:.- u._ A....L.

rc:-c.;s in po,-ticid.e spraying methods
o .,- on the eoluion of posticido spray-

,. *.,,$ 2o.-" riu: b .'Kht disase after W'orld W.ar II.Aioig
ci~o2 : of i-n :,2 utions c.ro the horizontal

;,i ;ai• r,;&.., z•-.d cxtensive sprayin,- method.
*', ¢ ch•,iza1 .o cflocti0o1y appliod through practi-

.u•¢ o. i..,nual inc poicr typo powdor spraying methods.
"-. .•; ayinr.' bL.co:;-.rin practical (Refer to Section

-': ahn• c Sp ra),in;). Since solution is more economical
- po.'odercd pesticide is being :-eplacod by solu-

-. : .. 'fGIivGIy and gradually.

(2) Stripe Uithering Disease

T-e Chu'ocoku A.E.I,. developed a simple
A'.. Al3nation mothod by using broad bean leaves with

ive and urcat.aont posticidos. The organoarsenic

•:.. a was found to be effective for prevention and
,..O:ant of rice stripe withorina disease with the cooper-

,.-.o.. of thc ShiAkocu A.E.L. and the related prefectural
L. ,a study of this pesticide proved that

t,,. ... ai.-> can provont this disease oven in extensively
. i.nfccted areas.

Tho Chukoku A.E.L. reported that the
of pe.;ticldc spots on rice plants vary with content

* i.'on •compound.

Tho Hokurilzu A.E.L. reported that PCP
r;-i outbreaks of stripo wIthoring disease of gran-

u:.ziacterial nucleus disease and reticular spot disease
..;oding agent in paddy fields.

(L) Leaf Withering Disease of Sesame

, this disease, P-toluene-onthraru-
- ci~o3 of x-orcury, mercury iodide, and toluidine are

" "_ •$ce~ivc for prevention and treatment
""..... co ppcr compound as reported by the Tokai-Kinki A.E.L.

il) '..%eat Disease

- ,.: . provcntion and treatment of red rust
o: wheat choline and
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S.-o:crcury compound arc offoctive. Choline
I•.. C 0 or 0 Ct .vc for high quality crops. The most ef'ec-

-prayinC pcriod is during blossoming period as re-
portcd by the Tokai-Xinkl A.S.L.

iii) Soya Bean Disease

Ss Tho Shikolzu A.E.L. reported that the follow-

l ;, in methods are offoctivo for provontion and troatmont ofI sol'n bcan rust disease: cultivation of
va'iotics with disease resistance, delaying the sowing pe-
riod, application of potassium, spraying of calcium fulfite

K (0 to 50 times concentration), or spraying of copper oom-
ft ' pound (4-4 type Bordeaux Mixture).

iv) Diseases of Potato Varieties and Other
21"nts

(1) Black spot disease of sweet potato:

The A.E.L. reported positive effects of
scd sweet potato against disease, effective pesticide, and
its riothod of application.

(2) Disease of Astraealus

The Hokuriku A.E.L. surveyed disease
( t;,D-s and outbreaks of Astra-alus in the Hokuriku area.

'-"Phc rosults proved that soaking sterilization of seed by
usi.. organomercury compound is effective for bacterial
nucleus disease. iwo sprayinas of organomercury compound
bcfore first snow are effective.

v) Diseases of Vegetables

The Hokkaido A.E.L. reported stripe spraying
of or-anornercury compound or choline can prevent

oucbroaks of smut disease '_n onion. Botorichis spot dis-
casu can be provonted and treated by three to eight sprayings
o: zoquidirne or 400 to 600 mannital-dlazine solu-

The Tokyo A.E.L. reported that Ginebu is
very cffcctivo for root disease of cucumber and others, andIl. ;-sorrers disease.

-6-
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vi) ; s of Fruit Trees

T,,. z;-u'lrural Zxperimental Laboratory
" 6 .. ' of chloromycetin and basic copper

i6 vy L foctivt.; for blast disease of different
I. ' o r o'-.. :r .c 't c himo-ina of Yagano Province,

outbreaks of fruit troeswe;lo ,t'ov nted by
.....- :' .h p r ba-s soaked with organomercury

of b-,ul: spot dis••se of pear. Additional
of coppor cooipound to organomeroury

:,c, inczrcasos effectiveness. Chiba University report-
Say-ng organomorcury compound can prevent out-

.of rcaf stunt disease; however, copper compound can-
*:o used b~cauzc pears are damaged by the compound. It was

- by thio 1orticultural Experimental Laboratory that
r'" of calciui sulfita compound with the addition of

L... ... 2 durinri winter is very effective in preventteg and
discasos of deciduous fruit trees. Organo-

xL:.ic com-pound uas highlly effectiv' for late
:-'jsýLas of Grape. As for the chemical spraying method,

u&; o-n sprayin- using a power sprayer was applied to ap-
-sc truo• and became practical in our country.

vii) Disease of Tea Trees

71c Tea Experimental Laboratory reported
copper compound is effective in prevention and

~t-2Clt of rag-sorters disease, rice-cake disease, white-
• disease., roticular disease, and halo spot disease.

viii) Diseases of Mulberry Trees

As reported by the Sericultural Experimental
r;.tory, one spraying of 1,000 to 2,000 concentrated PNF

- Q in toid-October is effective in the prevention and
t•-•c nt of trunk withering disease.

ix) Diseases of Stored Grain

Effoctiveness of sterilization with a
:.;"l.. comQound differs according to types of bacteria,

y-,.icat•ion of 16 grams chloropicrin and methyl bromide
7": cubic mater of stored grain at 25 0 C for three days is
IQ.C effcctivo. However, methyl bromide is effeotive on
:U._r rico and tho elimination rate of bacteria is reduced

i:plyinZ chloropicrin as reportod by the Foodstuff Ia-
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x) Sie.sos of Forest Treos as reported by
th...orostry Experir,:¢z'.l Laboratory

(1) Red '11ithorin- Disease of Cedar

Rcpcatod spraying of low concentrate
Ty •j. - 3ordcaux .Iixturo is effective in prevention and
tý.cetmcnt of this disease. Copper powder compound and yel-
*o'.. copper sulfito powder are as effective as Bordeaux
"1;: turo.

(2) Other Diseases

A study was made of the main diseases,
•uh ias sno: rot disease of coniferous trees, leaf wither-

-:.icaso of pine, and upright withering disease of buds.
. a.i.;-ontive and treatment method using pesticides was es-

it. '-.ý;'d. ',ith the results of extensive afforestation of
---_otolpis, tip wthoring disease occurs very fre-

cic:,1 iy in th Holekkaido and Tohoku areas. In spite of pro-
Cross in pathological and ecological research, study of the
privontivo and treatment method is continuing.

(3) Protection Against Rot and Insect
-" Pot foi- Beech in Forests

Spraying 2.8 liters of a mixture of 5%I .2C? and 1-2,r-lo!91 emulsion per cubic meter of timber can
prcvcnt• _enctration of rot disease bacteria to some degree
Sdurir-n the timber cuttinj period. Coccidium perforans can
be prevented for one to throe months.I m. Ecological Aspects and Prevention and Treat-

'Icr• of Diseases Transmitted by Soil

i) Root Rot Disease of Wheat Varieties

The Chukoku A.E.L. reported that late sowine
•, -:-, ')rcvcnt disease outbreaks and application of lime pro-
mo,,s disease resistance of wheat varieties. The A.S.L.
_nL.' that pathogens can be classified in many categories

& •cc•cr~nj.- to disease infection characteristics of the path-
0o .n Ti~is disease occurs very frequently wher-e tere is ex-
ccssivc fertilizer and for cultivated fields of soya bean
znr upland rico. Application of additional soil in wheat
ficlc also promotes disease outbreaks. Moreover, the A.E.
L. dcscovcrcd that spraying ethyl mercury compound in
April during the stem-erecting period is quite effective.

'I
- -- -.- -

.58



1i) S.o: Tt Disoase of li~heat Varieties as
V .~~ J ! c: o 1 ~. L.

Col ncss inI ockai(;o causes snow rot disease.
~ s~;~ 1 ~.ru~yco~mpound before snowing can

_-i; _a~c~ outbi7rcý.2's in Typ'.,ula wheat variety. More-
.%,xious Lyoz of disease bacteria and distribution

.Lii) Yellow Stunt Diseaso of Raddish

This disease, which consists of vascular
tr.nzii~ctod thr--ý.ugh soil , occurs in red soil fre-

iui in baks. osotn ads aite
rsShioar ko wn and.L soortl thterilessioneb

c-Iic. ~ Enironeffetalirve i rntion and T reatment o

srooodby the A.T.L., the bacteria o

.~~sov Tormanic atter ing foreaste ol cu

Tholewn cutiaionu .E The rporopatatio excepathe
-ztra o incd can utivcesedsatio cotnes.iPstinc ofto-

andj piuysn damaorb roeduin g afeciseasisotanceand.

Z~Oj~.Caci nvironmental byPretnenzyie, pnromotmesnte of-

Tram~o throduce iStoirl rtprto f we

ii) Mehantismof andistratmentof Striple Stips

~A5 repruttdTryetas A.Tpo.tethbybtheeria.of

'iesraipe disasterifoetsl, occurrigfeunl

plactyeas, appmajrs roeay in moeist rsoistane, aondi

*~ ~ ~ ~~i Prevenf eo vntl tion and consitment ofStripeo of s-

c_-, ~ -__ o- -59-ro sRprtdb heAT
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c'• . scurc.. .%:pplcation of coarse organic mattor
d ý' s.:;.ns out-bre aks. .•;o thyl-iod ide-

r-.'Cury aZl ivi~athon.- i.y~ainomercury are offoctivo for
tr,'atment of purple and waýh'e stripe diseases of fruit
trCes, since tahcso chemicals are not harmful to plants and
cat- sterilize bactoxia in soil.

iii) Tea Tree Disease Transmitted by Soil

As reported by the Tea Experimental Labora-
tory, bacteria of whito stripe disease can exist in the
atuosphoro, 60 cm above the ground level. Chloropicrin is

od effective for sterilization of diseased soil.
Y:orcovor, chloropicrin, bapan and orthocide are effective
:for prevention and treatment of root rot disease of seed-
linr<s in soodlin- beds.

iv) lulberry Tree Disease Transmitted by

The purple stripe disease occurs more fre-
quently in recently cultivated fields than does white
szi:-po disease. As forsoil porosity, the white stripe dis-
case occurs more frequently in noncapillary portions and
purplc stripo disease occurs more frequently in the capil-
iary portions of soil. In root rot disease, growth of hy-
phao bundle differ depending on different soil types.

,--. GrowJzh of root hyphae bundle is most rapid in forest soil,
'._. 2ebs rapid in soil of mulberry orchards, aiid least rapid in

zund river banks as reported by the Sericultural Experimen-
tal Laboratory.

C. Topics of Research and Experiments Now Underway

1. Research on Viral Plant Diseases

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

i) Research on classification
ii) Treatment studies

b. Research on Viral Rice Disease:

i) Research on infection by the A.T.L. and
the Kyushu A.S.L.

ii) Mechanism of disease outbreak by the
A.E.L.
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ii.) ' ,,• iosist.•co of rice varieties
-. as•n.,.;zin %..othods by the A.E.L.
, h A.S.L. in 1963

iv') ~S•:o'o "ica�rQ.,ýarch by the A.E.L. 4.

v) L_ , -,zc ýurvey 'ay tho A.E.L.
vi) ,;Carch on p'ovention and treatment

r.;azulods, coný.,.sting of:

(1) Prevention and treatment of strips
w~ithocrin,3 disease by the A.E.L. i

and the Shikoku A.E.L. in 1963

(2) Frovontion and treatmont of stunt
disoaso by the Kyushu A.E.L.

c. Rezocarch on toxin allevia.ton of propagating
*d t.o,- I'crtilization through tissue culture by tho A.E.L,
SA zaido A.E.L. and the Kyushu A.R.L. in 1963.

d. Identification and dia-nosis through test
,: .•u` op ?orcnnial crops:

i) Orange varieties by the Horticultural
Experiimental Laboratory

ii) Stunt withering disease of mulberry trees
by the Sericultural Experimental La-
boratory

iii) Disoase of Paulownia tomontosa caused
by Taphrina corasi by the Forest
Experimental Laboratory

0. Research on viral diseases of wheat var.e-
z :3y thc A.T.L., the Chukoku A.E.L., and the Tottori

. i.n as.signed exporiments.

f. Research on viral disease of soya bean by the
A' : .. . L.

0. .Rosearch on viral disease of potato by the
I.0 ~c idoA.E.L.

h. Rosoarch on viral disease of sweet potato by

i.. 2cology and prevention and treatment of
-;,,' disoaso of other potato varieties by the Kyushu A.E.
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2. iResoarch on Dactorial Plant Disoases

a. Casic alosoarch by the A.T.L.

i) Trcatrcnt research on bacterial plant
discaso,

ii) Io4oearch on plant diseases caused by
pathoens and viruses, and

iii) Ilosoarch on pathogens of rot diseases.

b. Rosoarch on White Leaf Withering Disease of

i) Research on pathoGenic characteristics
of Schizomoyotos roots by the A.T.L.
and tho Kyushu A.E.L.

ii) Roscarch on pathoCen wintering by the
Kyushu A.E.L.

iii) Research on primary infection by the
Tokai-Kinki A.E.L. and the KyushuA.S.L.

iv) Resoarch on pathogen activity during
cultivation of rice by the Kyushu
A.E.L.

v) Research on predicting disease outbreak
by the Kyushu A.E.L.

j vi) Research on disease outbreak and env1-
ronmont by the Tokai-Kinki A.S.L.

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

viii) Research on disease prevention and
treatment by Tokai-Kinki and the
Kyushu A.E.L.

c. Resoarch on disease prevention and treat-
r,•nt and ecological aspects of withering bacteria disease
of paddy rice by the Kyushu A.E.L.

d. Resoarch of prevention and treatment of
pcrforatinG bacteria disease of peach by the Hortioultural

.pirirmontal Laboratory.

e. Research on prevention and treatment of
blast disease of summer orange by the Horticultural Ex-
peo'imental Laboratory.
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. j. :oc.•rch on C•'r.th='Ix Disease

a. . .... arch oo Diboasus at Ground Surface

i) 2asic Roscarch

(1) Rczcarch on olassification of path-
cecnic Cladothrix by ths A.T.L.
":.nd the Forest Exporimental Labor-
atory

(2) Biochomical study of plant disease
by the A.T.L. and tho Forest Ex-
perimental Laboratory

ii) Rosoarch on Uso of Disease Resistance
for Disease Prevention and Treatment

(1) Resoarch on pathogen types of rice
blight disease by the A.T.L. and
the Tohoku A.E.L.

(2) Research on rust disease of wheat
varieties, inoludiag:

(a) Research of pathogenio types of
y-Ilow rust disease of wheat by the A.T.L. and

(b) Research on parasitic differ-
c.-.= L-iorn of rod rus* disease bacteria and black rust dis-
c-o b.-ctoria of wheat by the Tohoku A.B.L.

(3) Research on disease resistance of
rice varieties against thb .s.,tin
rico diseases and oxaminatioi
methods:

(a) Research on disease resistao'oe
oJ i"ico varictias against rice tassel blight disease and
.2i•:;,•ton ra•mthods by the Hokuriku A.E.L. and the Fuku-

,: . by assigned experiments, and

(b) Research on an examination
;ac: for dot withoring disease of rice and disease re-

, by 4ho Chuloku A.E.L.
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(4) Analysis oC riochanism of black spot
diieaso ros1stanoG Of various
varieties of sweet potato by the
A.E.L.

(5) Aoscarch on resistance against po-
tato epidemic disease by the Hok-
Laido A.E.L.

(6) Research on resistanos against smut
disease of sweet potato by the
Hokkaido A.E.L.

(7) Research on resistance against
poplar rust d'.se-so by the Forest
Experimontal Laboratory

tit) Rosoarch on Predioting Disease Out-
broak

(1) Rice disease by the Hokuriku A.E.L..

and the Nagano A..S.L. in assigned
experiments

(2) Fruit tree disease by the Hortioul-
tural Experimental Laboratory

iv) Rosoaroh on Ecological Outbreaks of
Main Diseases due to changes in Cul-
tivation Systems and Prevention and
Treatment Methods

(1) Researnh on ecological outbreaks of
bliGht disease of late-cultivated
rioe by tho Chukoku A.B.L.

(2) Research on ecological outbroaks of
blight disease and stripe wither-
ing disease of rice due to
st"alght-rcw sowing by the Chu-
koku A.E.L. and the Nagano A.E.L.
in assigned experiments

R) iesoaroh on outbreak of dot wither-
ing disease of rice due to change
in time of rice cultivation and
prevention and treatnent methods
by the Chukoku A.E.L.
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(E) •xam.ination of offoctivenoss of
storilizIng mactra diseased rice
soedlings in the early cultiva-
tion period by the Tokai-Kinki
A. 1•. L.

(5) -.Exc.,nation of extont of infection
(;a, to rico maotra pathogen of
unhullod rice for different oul-
tivation poriods by the Tokat-
•Ki nki A.B.L.

v) elosarch on Ecological Aspects and Pro-

vontion and Treatment

(1) Rco"orch on rice blight disease:

(a) Resoarch on blight disease of
'..•o tansol by the Tohoku A.E.L.

(b) Research on the relationship
•:•.oi discasod portions and outbreak of inflammation by

•h•TohkuA.E.L.

(c) Research on the relationship
b : rico metabolism and resistance to rice blight die-

-• by the Tohoku A.E.L.

(d) Research on diagnosis of re-
z;iznco to rico blight disease by the Tohoku A.B.L.

(c) Research in warm regions on the
r•.,,-tionship botweor weather and rice growth to oharao-

e of'riOe blight disease by the Chukoku A.E.L.

(f) Research on outbreak mechanism
of rico blizht disease in warm regions and prevention and
tr<-atmecnt by tho Shikoku A.B.L.

(g) Research on prevention and
tr.-ti;;cnt racthod by the Na-ano and the Fukushima A.E.L. in

O oxporiconts.

(2) Research on stripe withering die-
ease of paddy rioe by the Chukoku
and the Shikoku A.E.L. and the
Yamaguchi A.E.L, in assigned ex-
periments.
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() Aosoarch on dot withorin- disease of6rico by tho Tokai-Kinki A.B.L.

S(4) iuoarch on mactra disease of rico
socdlin- by the To!cai-Kinkli A.E.L.

s(5) Rscarch on prevention and treatment
of yollowr stunt withering disease
of rice by tho Shiga A.E.L. in as-
si, nod oxpcriments

(6) Research on prevention and treatment
of granular bacteria nucleus dis-
ease of rice by the Shizuoka A.B.L.
in assigned experiments.

(7) Research on rod rust disease of
wheat by the Tokai-Kinki A.E.L.

(a) I-osoarch on examination methods
for diCsase rosistance of wheat varieties and mechanism of
variation in disease resistance.

(b) Research on penetration into the
(,;z by pathogons and mechanism of disease outbreak.

(o) Res ,rch on the relationship be-
tw>::.n rainfall after spraying j. pesticides and effective-

o of spraying.

(d) Study of an economical preven-
tLon and treatment method.

(8) Research on leaf withering disease
and yellow withering disoase of
wheat by the Tottori A.E.L. in
assigned experiments.

(9) lisoase of potato varietiost

(a) Prevention and treatmisnt and
,aspects of upright withorin- disease by the Hok-

ard the INyushu A.E.L. and the Ibaragi A.E.L. in as-
i od exporiments.

(b) Prevention and treatment and
.:;,ca aspects of rot diseases by the Hokkaido and the

' -i A.E.L.
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rc) S loctio, of mothcr roots with

C_.• t o raoot d ic. by tho Tohoku A.Er.. L.

(c) Provcntion and treatment and
o,- :Pot disease by the Tohoku and

(10) ".I.casos of pasture and fddor crops
for cattle:

(a) Rosearch on disease types, scat-
i. da.-a o , and funda:,.ontal experiments on proven-

• b•L,, ant re ont by tho A.T.L., and the Tohoku, Hokuriku

(b) Research on ecological outbreaks
_4 " no-clover and prevention and treatment method by the
Lo arId the Tohoku A.E.L.

(c) Research on outbreak of Astraga-
S:ýoaso and prevention and treatment by the Hokuriku

(11) Rosearch on diseases of fruit trees:

(a) Experiments and research on
:.....; v-riotios by the Horticultural Experimental Labora-

(b) Exporiments and research on pear
by the Horticultural Exporimontal Laboratory.

(c) Exporimonts and research on
t- o Horticultural Experimental Laboratory.

(d) Exporiments and research on per-
S..,:,, y the Horticultural Experimental Laboratory.

(c) Experiments and research on
., y the -orticultural Experimental Laboratory, Morioka

(12) Research on disease of tea trees by
the Tea Experimental Laboratory

(13) Research on diseases of mulberry
trees by the Sericultural Experi-
mental Laboratory:
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(a) Provncnion and treatment of leaf-
Sb.c.. flour-lil'o disca:o of i-ulberry trees,

(b) Provention and treatment of rod
coai.:;o disoasc of rzulborry trees.

(14) Roz;carch on grain storage disease by
the Foodstuff Laboratory:

(a) Research on the respiratory rate

(b) Research on diseases of stored
0'3_-cinous rico.

(c) Rosearch on relationship between
ba-rivy and rod rust diseases.

(15) Research on diseases of trees by the
Forest Experimental Laboratory:

Research on red withering disease of
c:-•"s•', •Inow rot disease of conifer seedlings, tip witheringj •.zo of -L• . eptoleptis, fallin- leaf disease of Larix
S_. black spot branch withering disease of cedar,
;-a withering disease of chestnut tree, etc.

b. Research on Infectious Disease Transmitted
loy Soil (disease of underground portion of plant)

i) Basic Research

(1) Research 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.

(3) Diseases 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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R(.) iezocarch on rhizoid disease of crops
by the Ibaragi A.E.L. in assiened
oxporinents.

(6) flcz~arch on motabolism of purple
stripo disease bacteria by the
Forest Exporimontal Laboratory.

(7) iosrch on upright withering dis-
o;.-.c bacteria of conifer seedlings
by the Forest Experimental Labora-
tory.

(8) Research on cobweb disease bacteria

of treos.

ii) Rosoarch on typos of stripe disease:

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

(2) Environmental prevention and treat-
ment of types of stripe disease of
perennial plants, such as varieties
of orange trees, falling-leaf fruit
trees, apple trees, tea trees, mul-
bcerry trees, and other trees
(toadstool disease) by the Horti-
cultural Experimental Laboratory,
the Tea Experimental Laboratory,
the Soricultural Experimental La-
boratory, and the Forest Experimen-
tal Laboratory.

iii) Research on ecological aspects of disease
transmitted by soil and prevention and
treatment method:

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

(2) Stripe spot disease of wheat by the
Chukoku A.E.L.

(3) Asparagus disease transmitted by soil
by the Hokkaido A.E.L.

-69-

2!



Ii

(i) Disease of bean and flax varieties j
transmitted by soil by the Hokkai-
do A.E.L.

(5) Yellow stunt disease of raddish by
the Tokai-Kinki A.E.L.

(6) Tomato stunt disease by the Shikoku
A.E.L.

(7) Tea disease transmitted by i1 by
the Tea Experimental Labs. Atory.

(8) Colza bacteria nucleus disease by
the KaCoshima A.E.L. in assigned 7

experiments.

(9) Ecological aspects of toadstool dis-
ease of trees and prevention and
treatment by the Forest Experimen-
tal Laboratory.

c. Basic Research

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

it) Biochomical research of plant disease by
the A.T.L.

4. Research on Insecticides and Other Chemicals

a. Research on physiological aspects of para-
sitoe in plant disease and prevention and treatment by use
of chomnicals by the A.T.L.

b.' Research on outbreak conditions of chemical
spozs of paddy rice due to blastocyzine S and the effect of
clc.nica1 spots on harvest yield by the Tohoku A.E.L.

c. Roscarch on economical prevention and treatment
.- ,0o2 germicides, spraying compounds, and seed steri-

li*Zation compounds by the Chukoku A.E.L.

d. Research on effects of insecticides on rice
diseases and side affects of chemicals by the Hokuriku A.E.
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. .•�r. prevcntion and treatment of rice
a.c.- oteor ha.',fu; factor.- by the Hokuriku A.S.L.

f. 'oscarch or, ratior.alization of prevention
, -.-,fjat-ncnt r.ichod of fruit tree diseases by the Horti-
cu,•..1 ExpL.rhi.icntal Laboratory.

D. Iiipcri-ant Subjects of Future Resoarch and Experiment

z,'c-i~oalturo includes horticultural crops, pasture,
: crops wiAth a domand for increaadoutput, more
lc: on thosc crops are necessary.

domestic crop.; )Lre covtrzetin-r with imported
ac o~ther related crops, prevention and treatment must be

for creator output of these crops. The main
,•.ais on this subject aro as follows:

1. Precision in Disease Outbreak Prediction, Simpli-
/i•.•ion of l:othod, and Now Exploitation in Cultivation

Aithotv;h prodiction of disease outbreak has been
nr.ctlccd affectively for rico, wheat and potato, predic-

.cicnds on oxperienco and intuition. Consequently,
1u1.,:.Lal tudios on prediction are required. Moreover,

-..iication of prodiction methods has been developed.
Sctiutztaiv aspocts of prediction

•. rycc(.ssary treatment are appliod to disease outbreak
th.. clfectivcnoss of prediction will increase. New

cu.tivý.Lion and experimental prediction have begun in fruit
ul-c- -,lantations by the plant epidemic prevention division.

.'cr vagfetablos which are hard.-put to meet demand, dis-"•. outbreak prediction should be practiced before estimat-
., uc..;and based on stability of supply in the future.

2r.:1ictin � will be more important in every field in the
fu zu r-.

The main subjects are as follows:

a. Rosearch on scattering of spores of blight
dc=nsc bacteria;

b. Rosoarch on a rapid examination method of
;c-c characteristics for predicting disease outbreak es-
pc.ally ~blight disease;

c. Research on a comprehensive prediction
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r.ic.hod by using computors;

d. Use of patho,-enic pha.-o in predicting out-
break of w'hito loaf witherina disease of ricoe, and

o. Research on a method of predicting outbreak
of fruit tree disease.

Moro ztudies are required on transmission routes of
m.aizin diseases, irnfluonce of environmental conditins which

c•.' z transmission of disease, experimental methods Of dis-
ca.ý;. resistance of existing and now crossbred varieties,
oborva-tlon of crops and orefctivonoss of gormilcides.

2. Research on Viral Plant Diseases

Since viral plant diseases have not been eliminnted,
roro studies are required as follows:

a. Prevention and treatment of vectors are ef-
fcotivc for viral rice diseases, which are transmitted by
ý-.ýnhotcttix uicaljs and Notsch var. cincticeps at the
present time. For this reason , it is necessary to study
discase resistance of rice as well as ecological aspects
of insoct carriers and prevention and treatment.

b. Studies on infection of aphid may differ
(..) fro.m studios on .otsch var. cincticeps because the aphid

infection is due to absorption of juice.

2;oreover, there are still occasions when an-
nual crops are infoctod when the infectious period is early
and ecologizal aspects of insect are suitable for the crop
growth.

c. Various diseases of perennial cropst Dis-
cc-so progress of perennial crops is generally slow. Since
:ho host is a perennial crop, prevention and treatment
d',for, such as prevention of infection with or without
propaCatinZ seedlings.

d. Viral diseases of crop for fertilization:
i;,,ce this class of viral disease infects the entire plant,

the number of diseased plants increase rapidly. It has
b~cn possible to select a healthy plant throuffh the cambium

culuivation method. Consequently, the difficulty with this
o!"Ls of viral disease can be solved in the future.
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o. Sccdlin•-•nfcctjn• viral disease: Although3- iCau do not infeQct socdlin- in many cases, in-
' on Lý,-uminosao scodlincs occasionally occurs. This

p-obL~ c raay be solved in several ways, such as an under-
t, n~in� a'of typos of virus, characteristics of disease,

cl-,ractcristics of infection, and culture of tissues simi-
Thr to oriZinal Growth tissues.

f. Soil-inCectirne viral diseases have been pro-
v¢.;tcd to so:no bozroe by rotational cultivation and by
u:z;n- crop varictios with disease resistance. However, an
irmodiato method of prevention and treatment is required.

•. Environment and outbreak of viral diseasesi
Outbreak of stunt disease of mulberry trees is influenced
by cnvironment. Thorefore, study of this disease may lI*-i
to practical results.

h. Identification of unknown-viral diseasest
Thoro arc many disoasos for which it is still not known
~;t��hia infection is caused by virus , or by a spe-
ci~ic type of virus, especially in recently migrated crops,
p-turcs, recontly important crops, timber, etc.

i. Use of pathogen virus: Use of viruses has
b effective for studyinv-- ecological aspects of patho-
,;,is in field cultivation due to characteristics of bacte-
ria and proliferation of virus in bacteria.

j. Research on viral disease treatment: There
i6 the possibility that physical and chemical treatment
vmcthods arc effective for some types of viral disease.
.o::cvor, it may take time to apply the treatment agent.

k. To solve the above-mentioned problems sue-
cc.sfully, the following problems should be studied and
&o~ved as soon as possible: dotermi-
_;.,ion, identification, proliferation, obstructing and
cl¢iinating, and disease outbreak mechanism of virus.
ThQse subjocts are as follows:

i) Research on outbreak and ecological as-
•zts of leaf stripo withering disease of rice, cultiva-

Lion of varieties with disease resistance, and direot
n--;hod of prevention and treatment.

ii) Research on the toxic alleviation of
vlrut.os in crops undergoing fertilization through culture
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(1. iii) There aro Throe Aspocts of Research&

(1) Diagnosis and identification of

viral diseases of fruit trees, (types of orange, apple and
others)

(2) Determination method

(3) The research on to;i. . .- ,_&_on
and proliferation through study of infection by insect
vj,iar and grafting, study of stumps, treatment, nonforti-
tliod embryo, and cambium culture.

iv) Fundamental research on chemical ani

physic;l treatment methods.

3. Use of Disease Resistance for Prevention and
Treatment of Disease

The use of plant varieties with disease resistance
has boon studied in plant pathological groups. The bacte-
rial race knowm as rust disease bacteria of wheat
waa discovered in epidemic disease of potato, rice blight
dIscaso, and white leaf withoriLg disease of rice. There-
fore, in cultivating varieties of plant with disease

'JV rcsistance and using these varieties, methods should be
studied for possible improvement. Unfortunately, fruit
trees, tea trees, mulberry trees, and other forest trees
require cultivation periods. However, the grafting method
It offective on fruit trees and mulberry trees. Some trees
h.ava disease resistance in their scion, stump, and trunk;
thorefore, study of this relationship is highly interesting
either in practice or theory.

Problems of diseases of pasture and fodder crops
havo shown up recently after extensive cultivation of these
crops. Norooveri unexpected diseases occur sometimes in
zroo seodlings for imported afforestation. Therefore,
trcatmont for those diseases is required. Use of disease
roeistance becomes an important study because chemicals are
useless in this case.

Subjects of study include the followingi

a. Examination of mother vegetation with

- 74 -



.C,,Co ,.-,ins t stripc %,:ithoring disoase of rice and3i o%-,aiiiatlon moh

b. ýnalysi, o' discase resistance of rice vari-
cbJc with resistanco to white loaf withering disease of

co, i;pi-rovcmcnt of detormlnation method and selection of
$C~dlnlL o: wo-hut vcgetation;

c. Rlosoarch on mechanism of disease resistance
c" rico variotles to nock bli-ht disease and tassel blight

u o and the dotormination method;

d. Reosoarch on disease resistance of varieties
o: rico to yollow stunt disease;

o. Dctorimination method of disease resistance
Qf x:hoaIt varieties to red rust disease;

f. Introduction of hereditary predisposition
x..it, rcz-istancc to epidemic disease of sweet potato in eul-
tv,.tion and wild growth, and

g. Research on use of disease resistance of
fodc•cr crops.

4. Drug SprayinC Method and Improvement of Opera-
ti :- .-:othod

The development of dru- use owes a debt to the progress
•f :,nr.:yor3 to some degree. Agricultural implements and
clo.u coooporation in insecticide research and prevention
.;-,d 6t'rcationt techniques promoted this progress and helped
±n dovA~opinZ labor saving and rational spraying methods.
t',,~icc2 ;;%-"yins roliod on liquid atomizing method in that

, but. there arc many methods of spraying liquid such
4- -i,'ation, liquid atomizing mothod, mist method, and

.•io ,�iathod. Powdered agent of different grain sizes
S..rQ ,cattored. Liquid agonts and powdered agents are spray-
o., pl~nts and soil. Nany agrIcultural implements are

u-;-, 5uch as ranual-oporated implements, powered imple-
, and airplane. Of those implements, large machines

:.v,- no• boon studied sufficiontly. Noreover, there are

u:.1vCd problorns; dome chemicals are possibly used
: fortilizor and seeds to suit particular forms of liq-
uid, powder, etc. Effoctivo components of smoking and
.az.rn ajonts for field and indoor storage of agricultural
products are utilized in the atmosphere. Cooperative
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e rci••. a'lni,, rolatcd rosoarchers of a,•ricultural imple-

.. ;.d in.-octicidcs should be carried out.

Too subjects of research are as follows:

a. Roscarch on mechanization on a large scale
of prcvc;nzion and troatmont of insect post and effective
ULOdS of oquipnont use;

b. ilosoarch on contrasting forms of chemical
prevention and treatmont, use of powdered agents or liquid
a->nts accordin- to agricultural regions, seed steriliza-
tion and cultivation by usinS implements, and economical
x.ays and methods for prevention and treatment;

c. flosoarch on simultaneous prevention and
truatrcnt of disoaso and wild-grown -rass by using weeding

,,;t• offootivo on Cormicides or adding related gormicides
to w•,odinZ agents;

d. Study of inseoticides for relieving chemical
dar,,aL;o, (arsenic a-ent for stripe withering disease of
rico) or the application of insecticides for greater crop
output;

o. Discovery of appropriate periods of spraying
chct.icals ajainst dot withering disease of rice (including

("I the relationship of activity of rice root);

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

C. Research on the possibility of cultivation
of broad whoat and progress in preventi.on and treatment of
rod mildew disease;

h. Rescarch on the relationship between rainfall
anC effoctivonoss of chemical prevention and treatment;

i. Rational use of germioides against fruit
tree disoasos: as for the use of agricultural antibiotics,
ctfcotiveness of following antibiotics has boon known, such
cs greasy phorobin against monilial disease of apple trees,
ZL3im.yci•r against rag-sorters disease of peach trees, and
chloro,.iycotin and streptomycin against blast disease of
or-L;e variotios. M'oreover, study of methods of using new
anýi*iotics and a now method of applicationa~re required.
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S.cz.rc%. on pIrovcntion and treatment agents
. rula'.-vd to s?ocial characteristics of tea

j. ,•sarch on Invention, Improvement, and Use of
.. icidos

vy, thu a•'poarinco of ncw insocticidos pro-
:ot:ibi1-'ty o. dovolopinir, arricultural techniques.

:,ood rc:.ul a, ý..ormo prol crs should be solved, such

. .. "civs of ,;cvontion and treatment, effect of
.1,on ;:..n, airlxs and crops. Dovelopment of domesti-

_:,7':--producod iniccticidos is _ ve;",' mnmortrnt subject at the
'n, tiia bocauso rmost insecticides are imported. The

. .v&o vc• rc,:rot the underdevolopod state of domestic
.......... ..... o" inzrecLicidos and foroign aid in agricultural
'.'... . Recent' antibiotics of excellent

C&VL ' _.coura,-o thoso group-•; however, there are still
"• u oC those aConts.

TC;iro aro many diseasos for which no known chemicals
. uýscd for prevention and treatment, such as white

*c&.: withering disease of rice, yellow stunt disease of
-•. a'rrxou5 viral diseases, tip withering disease of

-- 'ctN•.•, C, ord., and many diseases transmitted by
C',-. •oA•cal5 effective against those diseases are in

i-.zz"vy Ccrmand. Subjects of study are as follows.

a. Improvoment of insecticides and invention of

now." inzeocticidos with low toxicity;

b. Rosearch in preservation of consistent boo-
resistance in plant parasites plant (development of

¢ -calz with pormoablo and variable characteristics);
c. Reso-arch on prevention and treatment oheom-

.. ainst white leaf withering disease of rico;

d. Research on outbreak, prevention, and tr6ai-

n.1A._. of diaeasos which occur in areas of late-ripening

C..' ,,.r,;•o .

6. Studies on Prevention and Treatment of Disease
T-ra.-ruittod by Soil

Zoscarch on diseases transmitted by soil is difficult
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"u.crd.c\-&1oncd in py. Lc.I and biological aspects. The
T ±•'.'.U~ of soil as a productivo base has resulted in re-

o0 c.nd th3ory ha'-,boen promotcd by r:,c•rcsZ in the related

Zci.ncus, such as ocolozy of rolated plants and insects in
.nt.zonistie and intorlockin- microbial environments. How-
ovori, sincao zocarch projrcs3. is slow at present, this re-

a-• -,d cf-ficicnt uso of farmland are required. There-
" roarch should bo extended to pathological analysis

o7 :ontinuout, cultivation damage as well as direct proven-
Stici and treatnint. The ecological aspects of diseaso in-
CIL:..: continuous cultivation damage, environmental pro-
vci,,1on and troat•nont, prevention and treatment chemicals,
i and aricultural implements as research topics. Subjects
oof study are as follows:

a. Effoct of spraying permeable chemicals on
Cround surface on roots and penetration of spore budding of
root pathogen;

b. Study of chemicals against infectious dis-
caLos trans•'itted by soil;

c. Research on environmental prevention and
tratrzcnt method against diseases difficult to pravent and
troat (for example, root rot disease of wheat);

d. Research on chemical prevention and treat-
S;.;urt ag-ainst stripe spot disease of wheat varieties and
cu)Aivation of wheat varieties with disease resistance;

0. Research on prevention and treatment of
porcnnial-crop disease transmitted by soil, and

f. Study on the meLhod of promoting the offoo-
tivvn-3ss of chloropicrin.

7. Prevention, Treatment, and Tracing of Disease
Ou,"b.oaIl due to Variation of Cultivation System through the

_';ci on U se of Paddy Fie'Ids

2rouctivity is being increased through the effi-
Sci±nt uZ., of paddy fields and improvement of agricultural
•3rucruro. However, this efficient use of paddy fields
cau,.._ variation in disease outbreaks. Therefore,

m• the relationship among disease, mechani-
zai-orj, straight-row sowing, and introduction of fodder crops is
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.;. othor L-and, labor-savin- tochniques and la-

.- ; ~rc~v,; n and treatinent mothods are required
.. ,- .,racion of farm labor to urban areas. The

-, utio is four.d in farm fields. In other words,
r 1.r:- -. s s produccion cultivation methods should be

.: cbcause of cxtcnsivo demand .VOrfodder crops.
C. , .s 'ýc.;o pl'cvcntion and treatment methods related

...-... ,, cultivation methods have not boon suffi-
.t-;id. Tio introduction of fodder crops into

-ficlid ,nd orchard leads to bacterial areas for win-
-; cnlcy and proliferation, and brings about various

-[ ,• j in zho vicinity of paddy rice and vegetable plots.
ro this problem should be solved as soon as possi-

o I buZ..octs of study are as follows:
a. Research on variation of disease outbreaks

it: •./ht-roIw sowing cultivation and the causes;

b. Research on a method of preventing and
.. early-stage disease in straight-row sowing culti-

v -C' on ;

c. R~esearch on wintering proliferation of white
uiýherinZ disease of rice due to efficient use of pad-

Sic'. ' and tho reiationship between the outbreak and
ranoc of stripe withering disease and crops other

ic.. le;

c. slesoarch on occurrence and disappearance of
b iisca•o due to change in cultivation method, shift-

- f cu-tivation period, and dry straight-row sowing
lc'i •after wheat harvest, and effective nonmercury chemi-

c. acsearch on dot withering disease of rice
'.•tc,. to tassol withering and upright withering diseases
of ricco cultivated in late period with straight-row sowing
?:" az.mer harvest, prevention, and treatment of these dis-

f. Research on fodder crops introduced into
',,Jy 27£lds and their diseases.

O. Liic Rosearch

lo cstablish the basis of disease prevention and
"•-c...t..:cn, it is important to classify and identify
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.-no~;cnic causes. Theroforo, the following studies will
L-Ob cal'ricd out: iOcAtiIfication and classification of dis-
•. pathoCrcn for various crops, trees, and stored grains,
s'ua1 as viral dis.oaso, bacteria disease, and Cladothrix

di~oaso. Moreovcr, studies of the mechanism of main dis-
aose outbruak, prevention and treatment chemicals, pharma-

colo-y, ocology, and thorapy will be conducted.

It has boon mentioned that study of the charaoteris-
tics of virusos and infection mechanisms is necessary. It
is al.o necessary to conduct systematic and fundamental
roLczarch to detormini "-h- pathogenic characteristics of
is;:-.n pathogens which occur in many places, and
pathoý:cn strains (system and groups of systems classified
according to different pathogenic characteristics of patho-
ruu, uch as types of bacteria). M1oreover, it is necessary
to ,nayzc the nature of disease resistance of crops to
patho,-,ons, and to conduct research on the ecological as-
pects and the outbreak mechanism of patho-ens related to
various diseases of stored grain and infectious diseases
transmitted by soil; these diseases are difficult to pr*-
vent and treat.

8
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I. IiARIFUL INSECTS

.... C •i1sto'ry of Test and Research
I. P.>covery of The Method of Extermination by Oil (the

•:•-1666per ioci)

T:. damage of farm crops by harmful insects has long
. n-jn : Oy1 severe. Since the first recorded

- cCU ot rice insects in Harima (present Hyogo Prefec-
, and •cvcn other, areas of Japan in 697, there have been

ii.starccs of bad crops due to the occurrence of a
"..'a:,iQr of insects. But it was not until the reign of

.: ia*' any full scale investigation or test was conducted.
t,•cs harmful insects were regarded as the punish-

. rate •.ods; so, to counter them, prayers mere offered
-. - o•l ~ h tLh gods, or they were merely chased

"Ho'.,ever. before the test and research period began, a
,:..z na.lcd iri.e lichizaemon in Chikuzen (present Fukuoka

. at the time of the occurrence of a great number
,rein:.iccts in 1670, discovered, by accidently dropping

, ii on rice fields, that the rice insects - died.
.",,c:l po.uI-i.ng oil on rice fields has been used when

-ic, in ccts _opcar~d. Thus vuc can trace the method of ex-
- ,io, o insc.cts by oil in Japan. This is a noteworthy

..•s i.:cthod .as zapplied also to rice insects in 1720
. ."ood :01; s. Since then this method has

, t,.O-ahiy disse:,-inated and much improved.
T.-:: served z.s one of the most reliable methods of

o . ,2ai the cad oi the Second W'orld V'ar. Needless to
.,. 2ic ti,,iu wh,.:n this oil method was discovered, even

- :jý,Q:ccd '.( stcrn -uropean countries did not have a method
S , hiarmful insects equivalent to this.

.81-.

---



i. )c.vu•. 0 oi ConLI-)I ?•cln tliqucs During the Early
;lidliPeiods of L tic2 ~ (1869-1905)

D •L':,1• in• the ,i e• O? thc occurrence of various
',il 3.ivs•et:inC ._ti-ding rice borurs, wvas frequent. The

uC'CI• uxi'Icu o. rice boururn ii the Xyuhu reoion was particu-
lyiicnsc. 1 ,'ith this as an impetus, reseaech in this

'd voi,,r'.a;:ed rapid-ly. T'he invest iation an test on the
cont :'oi of throu broodeud rico borers by a lar•,,er named NMasuda
... tcA'•-.a of lu.uoka Preifcturt2 attracted wide attention. As

u. -. ;ult of his research and others, the control by the light-
ii;• :.:d buvning of rice stubble wvas recommended. The latter

)Ao v.;t- not accepted by peasants, however, because it
:Co,.i6 acýLUi heavy labor. Consequently, in 1560 rice borer

22cain centerb were establishud at 18 places in three coun-
*w�. -•hat prefecture and eofforts wore made to make the

-utilize this method. Followin, this, an industry
.ouc a e,:ntcr was set up in 1S87 in Fukuoka Prefecture for the
study oi harmflul insects. This seems to be the iirst test
i:"L resuarch agency for harmful insects in Japan. Through
"r c,.nreh in the early period at this center, the catching oe
*,.cL ind collection ot eogs in rice seed beds, the disposi-

O-�io o rice stalks in the wintering period, and the cutting
of .,-•coiored blades during the tuo brood period were recom-
. ior thc extermination cf two brooded rice borers.

In i16. Sasaki Tadajiro opened the first ]ecture ser-
t$L6 on entomaoloy at Koinaba Agricultural School. A similar
ci1oft .,as made by Matsumura Matsutoshi in 1895 at Sapporo
-.*.ricuiLurnl 6chool. Thereafter basic research in this field
,..s undertaken at colleges.

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

Stidy at a national research agency was begun at the
i,-','huD Dranch of the Agricultural Experiment StaLion at Kuma-

i.oto in l%6 by Konuki Shintaro. Also study on the insects
h.r:,ul to tea plants was initiated at the Tea Experiment
btt iion established as Nishigahara in the same year. In the
following ycar, 1b97, an occurrence of rice insects surpass-
fa-. that of 1732 wkas reported and this made people realize
S.a.ia the in.poortance ox research on harmful insects. Thus,
2n "½1 the entomology division was established at the Agri-
cultui-al :Jxpuriwunt Station, and the number of researchers at
±'ts X[yu.sha branch v'as increased. Thus the occurrence of harm-

-I •a.,ccs AIn 1897 resulted in tha establishment of new ag-
i-,lculLt;al e;;periment stations in prefectures and in the
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.2 o.,.1ccc c,' w rec with the study
L c ia ;kLcction la;,.p device for the

, /r y .zt- t 0,. o Occurl-CriCe 0" harmful insects,
. d c-'cic, inlcluding rice borers, wcre

t:'" iý. 1'y iIIvestiga tion resulted in
,:;u of data. In 1917 Ishikawa Ryu-

achioveme.nts in the statistical
i-ý rv I,.- t Ion of occurrence by examin-

" .�i -oii b ti�-�i,•;� �tip'ature and occurrence of"
,. .c..c bo'cru, * ,uen temperature and time of moth

. ," , cz.crature and number of days of

*..-.• st.:tcc cu;'lir, the tost and research on harmful

... in, r was initiated .vith the basic study of rice
F .(_Cc~in:, the fact that Japanese agriculture was

1-' 1 Xn-h riCe crop. As horticultural crops were in-
S,•o;, rcig. countries in large quantities late in

.. ra, harjuiu insects were also imported and spread
'01; J•'usc'y fruit trees, in addition to the already ex-

,, ihu study o0 insccts harmful to oranges, the Re-
-L Center lor insccts Harmful to Oranges was established

-ovcru.:.nt subsidy in Shizuoka Prefecture. There a
• I, a unique apilication of the tumigation with
n•_ acid gas, vas lormulated. And the manufacturing

, .0i,.'iu oil c;,',usion oy the condensing method was invented.
•-_. " oLr hand duriig the period Irom the late Meijli to

.i o, such notcorthy studies as the ecological study
, tuu ha:,rful insects, thQ introduction of betariya

,; a,,:in6t the iseriya scale insect, and of sirubesutori
.alai ai.•s• tangerine to:!e konajirami were rmade. On in-

5 _. -jjfj,,1u to deciduous fruit trees, the research center
- .;.•uccs in Shizuoka Prefecture and ",r. jlarukawa of

.''icuitu' Xeacarch Center, made still another valu-
T. dy oii p(zr hime coing. insect during the period from

.. ite.ticii to the late Taisho.

Gi- th study of harm-u'ul tea insects, w.hich is closely
'"- ,.r t� tudy oi har,:iiul iruit tree insects, as was

C: of':I the ecology of eight species of insects
.. , a '•aplans and the -ethods ior their control, in-

:._:- .. )i yo'bax Yere u'idertaken at the Tea Experi-
..'mu -, ou tLiu .,ricultural Bureau established at Nishi-
" a io.. These studies vere succeeded by the Tea Di-
.. tc L i;t~oa Prefectural Agricultural Exper!. -nt

,. l us abishe, in 19%06, aria thenI u e-'xperimcnt Station of the Ministry of Agriculture
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. hAin 1t. A the Tea Experim:nt Sta Lion the life

ccc, of inbects harmful to tea plants were
. l °T",nc studica., hoNýver, wr'ce regrettably interrup-
tcei Cue to the ad.ainistrative curtailment of 1923.

Thu dai.-..'u by insects to stored lood in addition to
,co cult ivatud crooo c;.iinot bo ignored. The study onthe

'of storl1fl fooU \. -s bcgun at the Agricultural Experi-
1.,UiiL Stiton in COflU-.ctionl ,''ith the question of adjusting
nec pricc• in 1017. Also, the study of harmful insects on
6to.'-d *oou ",as bcgun vith the establishment of the divisiono0 i'l-'.Itul food insects at the Plant Disease Prevention Cen-

Ycr, but this division was abolished in 1924. Since 1925
thc bIudy of harmful food insects has been carried out by the
£ood ]'scarch Center.

During this period the V"orld of Insects (1897) and

Jo,.r, of Bii-ht and Insects --i'4) were puu 1 ished. These
.,ourniais iave had trelendous impact on applied entomology
and the techniques for prevention and extermination.

4. Fron the Early Showa Period to the End of the Second
i,'orld WVar (1926-1945)

The research on insects harmful to rice was rapidly
i :'nsificd in the Shova period. Full scale research was
Saccr aikn on to brooded rice borers at the national Agri-
cultural Experiment Stations. The Ministry of Agriculture
anW Forestry entrusted colleges and prefectural agricultural
experimcnt stations with large scale testings. Many of these
tests were continued upto 1940, fulfilling expectations. The
study and application test of phototaxis tha. w.s entrusted
to Tohyo University and Ehime Prefectural Agricultural Experi-
r.znt Station was continued until 1947. As a result of
Lhc.ý , Tohyo University attained such achievements as the
iinding of ei.lective wave lengths for inviting and killing

\'o brooded rice borers, and the relationship between the
nature of the light source and phototaxis, both of which sur-
p:s.ced the academic level oL foreign countries. In the test
o0 6rap lights, which was undertaken at the EhimePrefectural
A.-ricultural Zxpcrimcnt Station, it was discovered that the

.... •.by tvo brooded rice borers could be halved
by lighting blue fluorescent lamps in rice fields. Tests

on r'ice insects were undertaken under the direction of the
:..inistry of Agriculture and Forestry at the Oita Prefectural
i.gi-iculturc Experiment StaLion in 1928, and at the Department
of Ag±'iculture, Kyushu Imperial University in 1929. Through

-o _ _ __ _ _ _ _ __ __-1
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,,. ! cycs'22cc!( ;c of five species of rice
- .. .. ..,0. u- ,.'ro . o s of growth, copulation

•c't and cyclCs at the experimental
.-l , ' :'.•i:.y ink [Zigýation lamap were clari-

,.. .1,,t i, :ruo;.,yza oryzaC .1u1akata 'WasI
..- Q ;'CtU'. The test on rice Karabae

,- .. , . ,t ,, Ou L-:,orixncnt Site of the Agri-
..... , ., ,nt . -ot.thy achievements on the

01 . ,icý; "•o ý ecic ,- ',Qrc producod.

tj,,di• W, 1;:::-,-c; L..iu. to rice crops were carried
7, ! . in Q aio'.•a peuriod. Zusults were gained

. of control 'ure achieved. In 1940, when
.. ,,. tv ncu' of rice insects matching that of 1897 was re-

,. ,, crni Japar, all available means of control were
- great da;,igo resulted. Consequently , tno

,c:- rn t.''hat the extcrr.ination of harmful insects
.v:- :Ic•cl bcst Ljy uarlier aetection and prevention.
"Lu-.0o' forecasting the occurrence of disease and

-v:.scts vwi.is undertakcn with cooperation between na-
..'ctural governnents. The basic research which

,..... l •n,'i tlhc sup)porting pillar for this task and its applied

-.:as about to be fully launched, but was hampered by
"t,..: oi ca' oi the var. without proper progress it was carried

o , '.l the end o2 the war.

'Tc;'Ls anid research on insects harmful to rice that
, i-;\ .iO,)ud in many fields as test projects of the Minis-

-:'iculture ano Forestry in the early Showa period are
, .valuated as forming the base for the post-war detec-

or prevention and extermination methods. On the
C d, the need to establish proper means for

-'it Q.,.nd extcrmination of insects harmful to dry field
c . \--ci. during the war because of the urgent need for
"-.<. .•ci food production. Up to that time only research on

h-i-ý h ul insects had been carried out.

0- t'. inscts haaful to deciduous fruit trees, the
G! natural enemies of apple watamushi on apple

study of the utilization of immunized grape
. . . caried out effectively. Considerable

i... "_ i~ C made in the study of the peach codling
, ,l 5-i- decade, priority was placed on the

• -.. h:ý'iful u o .. ain food crops, due to the prog-
.> (.h', �.', n.(aji roea-arch orn harmful insects on fruit

".. .:.:u.'Vd. Nevoi'lhliess, some techniques for pro-
-.. ,, c i.' •, uIr atlof1 were found through the efforts of

-.'. *,_ c~&fli\,ators.
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;•ad u j- t im i• zh o i r!, oi;:, t he cnusiderabIc da nage
"..d oio . t.:.5 by haifrful insects cannot be ig-

Of tie i1.Q h;" • ul LO orc.,,t trees, the damage by
.. .. ," .t.'. trcas m:I " intcnsivc ag;ricultural cul-

LL j;.t I , IL, u V;-; v.u~c "il u )'o~l x.,'as givcnl to pr'evoiltivo

-. .urijý this perio(d the invcstigationof 1.o( hrin-% in.-;ucts 1L'at appear following the damage by
L y:h,••.5;Id on the p~iac c.",terpillar wvere made, The basic re-

.hlr thc prev~nta and exterminlation, and the research
0,'I r.'Itio11: ,acthcKisol pr'evcntion and extormination wasn 't

iunuýrtaikcn until the end of the %ar.

5. The Post-viar Period (since 1946)

As wvas already mcntioncd, research on harmful insects
S- oi iccessity, slackened due to the outbreak of the Second

,;,oh W;ar. For a while immediately aiter the war, research
in this lield was stymied due to the confusion following the

•a !, ; Lit bcýjnning in 1946 and 1947, research on the pre-
vLrn.ion and Gxtermination of harmful insccts made great prog-I-•r--;s thanics to the gradual ordering of the research facili-
Sti< ;t various research agencies and to the introduction of
oe-Aanic synthetic insecticides from overseas. Especially on
t,, i-esearch on insects harmful to rice, as is well known,
--c- Avas brought about by the progress made in research on
t�a cdetcction of the occurrence of harmful insects and the
S ez••ablish;uint of application methods of new insecticides.

)2ven though remarkable progress was made in the post-

* \-,ar period on the research into the prevention and extermina-
-,ion of harmful insects, new problems have come up as will
bc 3zatcd later. Moreover, there are untouched areas of re-

search �n harmful insects, namely: dry field insects, includ-
in., thcse on animal fodder crops, horticultural crops, andS ti;::bc. Therefore, a further intensification in the research
:jystem is required.

6. A History of The Research on Harmful Nematodes

The organized basic research on harmful nematodes para-
SsiLic on plants in Japan was initiated by the Zoological sec-
t'Con, (Pro~essor Kaburagi Edao) of the Department of Agricul-
t;'c, Tokyo University, in the early part of the Showa (1928-
1935). Dy that ti~me, the test system and research on nema-

.c4k-s .waas iiall establlshed in England, Holland, and Germany.
n the United States energetic research had been conductedr

-86-

o
aim--- ,7• jm,•



* . .. ~. .. ;.~, ~: ~. o ~ o'cb agenicy 01

11 L*.* V.. L7 y a t..(I !:. ;c)arcd .11 t cr 1935.

11"6 QC I ill 'Li. ion o f

~ .~an t t('rotr begi CIb Prjcue.

L; t 1 11 i (-,Ia*CJQ tUr

in~ thea post-war period, a disease that caused
Sspotý, o,, Ua, pot;, toes produced in Nag. saki

* --~.,C )CCU''UC. ro:.i tho t ibssu oi these discased spots,
.ol P';ýtvl1 ;jwli;us Sop . , uli~ch is the pathoten , was

*.,s a 1-vult of this, a te2st site vas designated
yo,, -Lau prevcit ion and externiniat ion of potato

... d i:ýcascs. It uai established in 1957 in Nagasaki

ufor thei main purpose of working on nematode prevcn-
i. .iJd Q.Icr-iiinat ion mecthods. This served as anl impetus

-iracLing , uncrai a~tentioii to nematodes. Thereafter,a
'.C icir the development of dry field crops uas fermented
;k ~ricultural policy, and research on nemnatodes suddenly
v.uthe ~~~uligýht. Thus, the 14inistry of Agriculture

-',> -ov esablished the neimatology research section at
Lu~tua1 Tchnology Recsearch Center in 1958 and under-

Stcý.,ts and rcscarch on the classification and con-
~W~ r.~ilnci-.'atodeCS. The Ministry also, in 1959, began

oisof soil iineatodes in dry field crops and a
t';" oý prevention and exterminatioa; since then

t~te his t8sLi on a nation-wide scale. WVith the
j". ts in the developm~ent of fruit trees and thc

-C.' V ir t,*e, dove lop-ment of livestock, the investigation
o iiinwatoic~sin forcbL trees and in pastures (fodder

:o') asbeca carried out. Thus, the need for the preven-
ui~..nc. extcr~iýnation of nematodes has become clear, and

.h.:huai bý.;cn intenrif'ied nematological research.

,~* ~ _'CSUlt!S ol Tcst and INcsearch

i.* 'Th Dc..c.-z~on of Harmful. Inlsects

.:" dcetuctioni of tle first appearance of the m~oths
"' .o brooocd rice borers, the existence of a high negativo
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on u:tVt.*Vi*1 Ih 11 :QL L t uve d Irill" th0',. XrC h -J L11
•, ',. .61ý; Ljiu t iu:.: ol anoc, ba-ed on the data for in-

.: 'it on of fLtuct uatI ol noth nppcarance•swas recognized
i...ly Th. c Te co;iLntia tion of the dctccLion iormula by

.- rccurr:it equationu bec',•ic tcmperaturc and the time ol
.. ,' v•.c.rane \;an forwulatCd by several researchers in
,:),)LiL -1u IU ill rccint years, the occurrence of this spc-

*" ; i ao;L':b ne re;.. ••,•rable iliuc tuat ioll due to the dissem-
,: : oL arXly planting, or early cultivation. Therefore,

.; . j.thlod to rtspond to such a bituation was re-
0!-'CU, Conisequently, Lho method of estimating the time nf

ha~brync heating wintering larvae to 2Z°C in March
.;en by investigating their maturity by the measurement

o. ,.c porlod before pupation, that is, experimental detec-
tion by this "heat adding method", was established by the
<: 'J:uttural Technology Research Center and the Siitama Pre-
c:il Agricultural .xperiment Stalion.

Thu nethod of dotection of the second appearance ol
t'o b.'oudcd rice borers, moths, the pupation rate method ol
tetinr, peak moth appearance by finding 50UC pupated days by

.ntit;ating •gronvth ol larvae in withered stalks in the fat-
St: 'iart of tiio first generation larvae period, and the "cyte-
S:,t.fou" ror estimating the days of emergence by measuring
Ls!)QrF,'atocytc diametcr after placing the male testis of first
S.nrat.oa larva of 4-5 instars, wore establibhed by coopera-

tiun Duv.N.ce the Agricultural Technology Research Center and
___ t sj 5jit~xa Prcfcctural Agrlc ultural Experiment Stat ion. The

.C~LOd. of dctecting the first occurrence of two brooded rice
:.'-rs; an experi•mental method for finding the volume of the
f irs• ot appearance after determining the death rate due
to na•sitic bacteria and parasitic bees and due to physio-

.'c,.iulCaknes6 by applying heat to larvae of the wintering
A 0 rl Lt±.;n and then taking this death rate into consideration
• ~i•...i. the volu.-e of second generation occurrence in

I, pc ~rccci:.• year, has been proposed.

ST'.c ,.'zhod of detecting the appearance of two brooded
-: U;Oo motlhs for the second time; the method of estimat-

: iA' volukme of second generation occurrence on the basis
coi;6itions of first generation larvae through the periodic

S .v&.w.tig•ation of broken up rice stalks has been proposed.

,;o adequate method for detection of the occurrence of
- .::r.otata, or yokobai has been established, due to

t ,--f-Sic research on their physiology and ecology,
-w-cy 0f occurrence, znd inadequateý understanding of t•.ei'

ou--o;" Lcoiogy. In recent years, however, the method of
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C I us
:.;" \1C .; "' N) ,-I I . 1 C I" Dorvath and

IC Au aI'~ V It A (j %ISO,~~L I.... .:;., : iu, ,:,. llif;d• h v bc•.. 11 .'- ",f -- .'-.'hv ti ie. A lso ,
. ,,."•'•,".':-L'$ :..-$ •]Z-,(•!,;c, .t bo h e.h cX:. U• ,' CI,, taJ site a ndc

,. I I; ,, F ;L .1. -IY vI•.Ib, ai'd tc-Jteo1 coullec-
c tra:) c. ;tabll .-ldid. Thus, ach iCveraants

ildkc C_; .- right fu ,ur- in thi liejI.

".C;-p Cultivatioin Systems and thc Occurrence of 1Parm-
fuLl 1LýQCl I S

"the cuitoi~aary cultivati o. of rice in warm regions,

,.r ,td uuýrey bed ara exists 1o01 JWinteriljg Of ha'rm-
, .But %vweu carly cultivation is introduccd, t'he

: , o•. hiaraiiui insccts is generally increased by nor'-
y pL.nting cultivation.

-'.ihc c:.;c- oi Lhe early cultivation oi uet rice, it
.icVrccd that tv,.o brooded rice borers and tsuinajuro

-. .'v, rcm ,:~b~e occurrence, while Sok-ta furic, era
... ctbi un'uh, nilaparvata lugens L a-i, Ep5ananth us

"... :,,Lscau-ky, rice aomushi(si-Fc, rice tsutOmAIshi
,V\Zflo ,unahata, rice karabac, Larynotonus assimalans

:C; . , , c(" sicalc insect, Leptocorlsa varxcorinIs•. i--
- . , p..;-.t lic show a consTbiWi-ryiie occurrence, a7nd

,:,-.'- roocieu rice borer and Scsamia inferens W'alker oc-

C..I y.

S•.: ca-ie of norm,,al \wet rice cu .tivation in regions
"cultivation has been introduced, the first genera-

, u.;.,. bruodd rice borers show reioarkable multiplicationl
. v'ith car!y wet rice fields as the most suitable

A;.-C :.i 0; 0rovw1h. Because ui this, an increase in the dam-
Ss on -6 4:.cration rsulLs. An increase in the

<:.:..•-'.!.•lor. l;: ý: ;'.a.,:• duc to darmage catiscd by second-A gen-
,C', .uu brood.Q rice borers frequently occurs in early

' .zo: occurrence of vhite heads due to
- .y -c thlri•' {;enoration have bcen found to be notable

... , a:r0 'eas it has beeon noted that there is a
for increa;•cd occurrence of Minami Ao hKanemushi

" 1, nut shwr, un mruch due to the lack of fodder crops
:io Lhe second generation. Under these circumstan-

_a ly wot rice fields became breeding groundtfor the
Sc&o.:. ig l'a t ionl.
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. , 2c,.,iu:" of B01 ica V1 'u.A Carrying Insects

- t b;iou ",haL the Cicacllla icrruginca Fabri-
.hich cs:ruic.; the 6 .'ithciring 6iscas and ycfTo'wwithering

.... .. , e -. pja: , a\..... S fro.i, hibeur:ation in Yebruary,
L.,dle in .arch, and goes throuigh live generations a
-. .:ca-;'e3'n Japan. The nuimber -f say~s of growth of the

.-" " l Oiihi.ý specics, containin- this rice virus pathogen,
.,yyc :Jut a d(1y, as comparcd x.ith a h¢oalthy one.

%'ld Ji.tC uch0 an adIlt is short and the number of its ovi-
VoZe t io i .I 1.-i ;, lcss than a hcalthy insect. In a group with

. i- r. vir'us patho-cn rate, the time fromi hatching to
LO.• LJ...i \vcln it acquires the capacity to inlect rice is

[ •no-' and the death ".,atc of larvae is high.

it has been tuund, on the ecology of Formosa Cicadella
Sa Pbricus, that the nui-iber of days until adult is

a-ici that ueiore ovioosition is 6-9 days; this is not much
-cuO than Cicadella ferruginua Fabricus, except that
-ri_'ioL of ovipousilion is slig•t•ly longer.

1,i, 1 u,1XIU.:. C c:e::iorature for its gro\kth is 14.7*C,
-,o 11ighcr than the 13 0 C for Cicadella ferruginea Fabri-

"_'e _;riculturai Technology Research Center and the
" ".ku '• :-JCUitu3a Experiiiicnt Station have clarified that

I..' :a C cadclla ierrug•nca Fabricusawakens from hibernation
in la -D :nibcr, and emerges earlier than Cicadella fcrrugi-

-Facus in the spring After emergig it moves to

;.:-- .incc grasses and the early planting nursery beds t:, mul-
-I'.. n the period iror, mid-June to late August, gro.pZ

of =nC:i'iC1ual insects that float in the air appear. The peak
i,,.'lod oi the flight of the second generation adults to the

. ice iiclds differs according to planting time and takes
.... during the period ':hen the nitrogen content in the rice
'ý:-'" is highest just before the peak stooling period.

i. nsects Harmful to Meadow Grasses and Fndder Crops

Thre are about 200 species of insects and over 20
-= .; o cr•.atods harful to meadow grasses. It has been

z.,. among these, liasumon yoto, szsamia inferens walker,
..........."........ ipurncta ;I.aworth, Barathra brassicae ainne, Kofusa-

; Ts-il,d yellow slugs are important ones.
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.,.U~i:z,•in e IiaCC•-pfofVarieties

,.w,•'in " ' ;i;.C Aichi ahi are subject to the ovipo-
o: '., ., ci ' iere, but the decrease in yield

,:.'.c.v' sl::all. (Tokai and KinkiAgri-

Oa lh, r•: ,.cc of rice pInts to tw,.o brooded rice
.•.,, it s. ;;.• ubse:='v• that the c umia.e to wet rice

.,-, .* . ,U ' u '..'L Ce " C <iOC is intense. Yamanashi
."..y .;. .d, hoy~vcv., t IaL the qua,:tity of eifective

t cid coitaii;,ýc: in tle \,%ct iieid soil and the irriga-
,..Cr of h rea is -;_Iali and the quantity of silicic

in rice )ianta raisud in this area is also
- ... • a: ciariliecd that when silicic acid

L. Lo :3uCh zhli r :. dx,-ag caused by this species

ts on -nc.- r.,bac . undertaken early at the Ou
. LSiU 0 tile AgriicuiLural xperirment Station. As

.Aany insect-;,roof strains werc detected,
.rcco'�iz.c th.a in tle strongly insect-proof

.. . rate 0f larvae xyas high. Since then, the
i,)x.i Ot 'iiany new. inscct-proo" strains have been made

, CS site (dcsignated te.st) ol the Shimane Pre-
•., .' cuitUrI Experii:,en• Station, Tohoku Agricultural

a t10'1a•.' ii 0'.u' iU Agricultural £xperiment Station,o;u Agriculturai Experim-ent Station. Thus, the

.tod of testing insect-proof strains that suit each

.- •.'i established, ",Ioreover, the heredity pattern
; -o-r'OOlnes has cuen clarificd.

(2) Chestnuts

INcsts made at the Okayama Agricultural
ý;.t biation and other experiment agencies

.cuiCd that Xuri tamabachi cannot complete its growth in
,. nuL strains as Ginyose, Kishine, and Otsuso. There-

• IIt abuse :•t-rains have been confirmed as absolutely insect-

•';) Soy-boens

':ests mrade at the Hlokkaido Agricultural
. . iaZ ion and i;tokaido University found

.. .. ,,viositing of grapholitha glycinivorella is not
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A1

'.: irns lha,,, extremely few hairs on
-,,,A11 Lhx, •. l:' ,iy sho;'t hairs.

.3. 'fi;c Utili.zaLifj; oi ',atu,-al Enemies

;2C u'~iii::ion 01 :Lubialayadori kobachi against ru-
S!'- :. .h ,,il Cit rLIS t-'.cj n, as b-uzi provvn successfully ifter ,
2.C•• cX~er1uent:•L!oa by PR'ofessor Yusumatsu Kyozo. The use0

j i Lci ha5 lSo0 beCCL SucceOLssfUl In the release test

scale insucts on tua plants .. t the Test Experiment
S.~.atin. Also the utilization of traditional parasitic bees_,ains• k•rizamabachi. and the release of sugitama yadorihi
. Chave Ieen successfully carried out.

7. The Effective Application of Insecticides

In the cffectiveness and economy of insecticides
. harmful insects, the spraying of liquid insecticides

.:: sc~:-ctiues advantageous. Recently, the effective spraying
So liquid insecticides has been tested. Also, the prevention
z4nd uxoriuination of above ground harmful insects by the
co:crrcnt application of insecticidtus and fertilizers or
i2:'~icidcs has been examined, This method not only is labor-

U but also makes it possible to eliminate the unfavorable
"z. S. ct o! insecticide spraying, exterminating na-0 tuL-al Cn1CMies. Thus, this method merits attention.

The "Cyushu Agricultural Experiment Station has, since
ý,5.', continuously tested the prevention and extermination
01 inucts harmful to the above ground portions of crops by

nj insecticides to the soil. The Chugoku Agricultural
- .:"ri•cnt , Station has, since 1956, continuously experiment

scvoral varieties of insecticides. It has been found
th:x'. t,-:-cn about three times as much BHC as is applied on the
SU_"k!'CC 1 '•:;.ixCd ii.to the ground during alternate ploughing,
-'.�, ,roodcd' rice borers that encroach on early rice can be
:-icd; and dhat when dcnapon is added to the BHC application,
: , 1,-,ro(:ud rice borers, as well as cicadella ferruginea
i~x.ic-i. arc exterminated eifectively, and the rice viruses

-i.rby cac;tdeo.la Lerruginea Barbricus can be prevented.
-',i, : ,ins on the suriace of the soil several days

. •; a"n:iain or imianual scattering of finely granu-
.i BC on La1 surface Of the water, have becoma prac-
.. These methods have been established through

L_, coo.-)c'ation of the national or prefectural agricultural
IExc'i;,iunt stations and farm chemical companies. They are

*92
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I..-. i a i tt.'>: ;IL uiC- L Q ma 11r quant ity of chein-

. v• , cv.r) :ýt cx r,-, in t ioa ol f'ain Harmful

'icc 1947 t01 offcicS el BiC against two brooded
•. i:', bea co~ri;d b-'" the agricuItural experiment

L; Loh.'. af-' agar\a iriceLtures and in the Tokai
',,5ikou arcs Therealter the forms o± spraying,

. . .... Ly, zi:.inj, and m.chod of spraying vlerc tested, and the
. ihed or its usv x,:s vstublished in about 1950. At the

S. .-c,:,cat occurrence l these iinseci:* in 1951,

. .;,i~: of parathion emulsion (Folidol L 605) was ira-
.;'ý.', !;oon aU e-r, it -as tot.bed at the Shikoku Agricul-

. ;.c-'n-t Station. It vias coniirmed that by spraying
'u .tail-s unid biaues the larvae in the stalk were

: iinaLcci;. Thereafter the method for its use was es-
-, .c and the early groving of wet field rice was further

,iI. Cd. It was found that EPN uas almost as effective i
.... !I ad such low-puison organic phosphorous compounds

ý.• aL itý ;dathion were almost equally eifective.

.i:in.4 in about 1948 the effectiveness of DDT amid
' riirce brooded rice borers \'as tested. In 1950

.-. , i'cturai -icultural Experimen-L Station recog-
,:k- •'" •aC-cZ uSe of 1% BIIC powder spraying against

.. o third geneiration larvae. In 1951 its
, v aainat second generation larvae was confirmed

. u 't;iculLural Experiment Station and the Kagawa
. utuii .ýpoeri~mcnt Station. In 1951, at the Asaki test

--...... o;.m.a Agricultural Experiment SLation, it was
.; L; •iac the sprayi-ng of parathion is eifective also

i v~;nti~r~ the occurrence of uhite heads. It was also
v-c;r thcLe ihaL the spraying of DDT during the hatch-

.. gcneiation larvae is effective in preventing
:-iccach;nt of larvae already hatched. in this 'wey
. 01 Lh,,S species can be markedly suppressed there-
;us, this nicthod has been widely practiced in areas
•. Ircu brooded rice borers occur, in Wakayatna Pre-

LC ½' 2, ei• lse\'here,

T, DO, S NAC, mi.alathon and parathion have been used
. v ivc nnd exterininative agents agains-t rice insects,

L buit D'KC against cicadella ferruginea Fabricus.
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A

Iii 5.v ii'ed.aj di-c3vcrcd that inelzuro kaoiemushi can
1 , i Ul by 3.-aying B1, hC powdUri oIurng the early

L'v''• .nu'O(j. ai d Il. ',vnot! L.-;a assimulans Distant and lepto-
c Sil \.a.'ico z, C Lu- -- c.- can be cxiUriinated by 1% IC-

'.-.,r. in 1U" c ,'Lc.itural experiment stat ions at
i: -,.1IaZl l r)Cu1, ': h i f i. Xyushu, confirmed the effective-
;C:z:i Ui parathion a-;a.st .he winterin-g larvae and larvae of
you.i* ;n•stars of black rice scale insects which are strongly

Si,;;tanI to 13i1C. .iccntly, it has been found that both
LiCi" and parathion can kill black rice scale insects and
willnli:i scale insects.

The pr:cti.cal eilectiveness of ".PN and derudorin
a,;.-,ins-, inul.arabac was confirmed in 1948 and 1949. Thus a
new ho,)e %,;as sceii in the prevention and extermination of this
s!ne;cics which had hitherto been regarded as extremely dif-
ficUlL. ',:orcover, in recent years such low-poison chemicals
z ; ,,-:et, pusutan and bidit have become available for the
p • and extermination of this insect.

The effectiveness of BIIC and parathion against ineha
mo,;r,.:ibae and inehimaeha moguribae has been confirmed.

(2) Insects Harmful to Barley, Wheat and other Cereals

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

The effectiveness and use of DDT and BHC against tip-
v,.a aino Alexander were tested in 1949 at the agricultTurl
eri~a--cnL stations at Kanto-Tozan, Shimane, Tottori, Yama-

,ucli, and Toyaama. As a result it was found that
: ,as best to sow seeds with DDT applied to them. Later,

Itw-,.5 also found effective to spray parathion after the oc-
cu�-u:;c ci o uiis insect.

-t uas found that the spraying of DDT, BHC, and para-
•i.o two or three times during and alter the peak period

ol. ovipoSit•ng was effective against pyrausta nubilalis Hueb-
Ar .

TIac c11ectiveness of parathion against daizusaya tama-
b•c -,r. recognized, and this was the first ray of hope in
.hc pi-cvcntion and extermination of this species. It has

bLc.n i:ecently found that bidit is particularly effective
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. ii,,C z.U parnthii.oin ag•,inst shire
:!Q. ;:,.L', .mu i• s)L'cla .flectivenebs of endorin

.. ::' • cive aga iist daizu kukimoguri

. , .n . t at tiie KNaoshima Agricul-

-) :-,c - .. ; Co .he" Vcgciablcs

C .TLo1,yo .. 'cc'tur'a Experiment Station
- ;o, t hC .cctivuw.. o DT lol tile. prevention and

;LOr. of Oc-)l:. - si ?boricxus, xkhich is harmful
C. 'c Ul I thu o o0 01 'ucn ra(iish a.ci Chinese cabbage.

' " ,0L;,r ci,•L;hov u 0j the exteri.niliation of the
. -, -Qucn-Liy iccul: O the "onus ofJ.grpes. It has

... t ti-L Ior thu cxI iijiaLion 01 aulacCophoa femnior-
, .' ui to i-iom:.z und cicu,;5uri, thc %,praying and

-oi u�'��no, had arudurio against the wintering
larvac are eiicci\, ic. DDT is quite effective

St :.vliot, Ytr -olata ?abvicius, when it is sprinkled
Lý.-o. or po'.d(Ur Is sprayed alter germination. A-

..- , v-,.,alkers and -reen caterpillars, the spraying of
.. : and diptercx emulsion during the larva stage

(b) insccts Iiarmiul to Tea Plants

For tc prevention and cxtormination of kanza"Va ha dani
.- its, lim.e sulphur Co .1pouncd has long been usea, but

.. ,utca has replaced it. The cifectiveness of DDVP, EPN,
ion a.%aipist Adoxophyus privatana W';alker and calop-

S:o;r.-o. i,'alsingfi~a has bcen proved. At present l'D-V
"' -. ,,1,\ ,,rC used.

() Insects Jlarrilul to Fruit Trees

. '.-cvei:t ion:, -nd e;:tcrriirnation of insects harmful
, " ., spraying of inic sulphur with sulphuric

.:f1uc[nic in the prevention of the occurrence
S,: l;,vi ")ror.tasnis ,anononis Ku\vana. It has been

•-r;ylIng parathion, EPN, dimetoet, pestan
. ..v aainst protiai-spis yanonenis Kuwana and ceroplas-

. .,: Co stoc {.
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T''h, .l'x'",ing -f D1jT is cifcctive against the encroach-
S, ,•;o to har fuI deciduous trees, in p10aCeS

"..h.:•.'•h~rcccu',u•ceis• not 100 severe. Recently, it hask-a p,'vu. that -oison bidit is as effective as parathion

. it. :i ,,,_:z.,t loaf fo ders on1 dccidttous fruit trees
ot ,aa thion, diazinon and dcnapon, in addi-

tlxn Lc lcaid a'ui..tLc; ha. ,bcn proven clifective.

11ýI::- kuv . aiLgara. The proper time, kinds, and density of
S (0. I sprayin -have bet clardified.

L.njcaisnvisLg tu L such gand sulphuric compounds

I '2olthe rao, in of silkworms.BHC and parathion also are
*.ct,;g oi effectie, but they seem to leave after-effects

al101 thSj a not too practical. Against himezo mushi, BHC,
ua Jiq idand shpowdered pyrethrum are effective and

rpiication established. Against shintome
.. " q C, DDT, DDVP, and diptelex are effective. They

C.l11 hc used either on the surface of soil before occurrence
L ;wia or can be spraycd after gerymination. The concurrent use

o' both bo-thods is more effective.

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

iiik

(G) Insects Harmiful to Forest Trees

The insects most harmful to the nursery stock of forest
truxci are the larvae of M',ay bottles. For their control, pow-
6 c- : B31C may be sprayed all over the nursery bed and then

i:.ay be iiixed with soil at about the 10 cm depth. The control
oi _abihyotanzo mushi is possiblewilbt such soil insecticides
as aruiori and hcptachlor.

e•i thu control of mimela costata Hope, harmful to
'.;s o. the larch, poZ`o;vreo M-7 o- arudorin is mixed

1;._o "Olloi in the hole where it is planted. Matsuha kare,
•.- .... r•.habachi, matsunu midori habachi can be controlled

. caUiVy s-zaes by powdeed- B-jC anW'BlC smoke.
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":: I-:') -" L1iinC, LDT nlnd BhC ar'e eflective.

.. : - ' L-,A ,:,'.a:)ao and 6ugi t1amiabac that form-
: ~ ~ ~ ~ .: :. .. i o i,!,• VLC'ý6 anld CC(IaiS , the Spraying Of POW- " .

,. ' ; . L,.. L;, _i*.,Iw jusL prior to emergence is ef fective,

.,:.il;:.L 0t01:li iu c cL b. --!:C oil is effective. For the
".,., -] LC eclozc~it O5 )O'ifl: ihSCCLS it) Cut tim-

,_' 0.•,,-±,. cnr ion oi UI-C or Acrudoria is eflective.

(• hrm u i;A.,dS ai-dL An i;.ais

_Q..e c1,iCal cointiol oC wi-ic -- ice is the most advanced
i.'ts Lid nlwais. huceiitly, strongly poisonous

" .\,i luc5s stcontciar' daiaage have bcen used; zinc
,.. a Lypical one.

0 thc control of wild mice a labor-saving method is
v, :c, in vicw of the recent labor sh;rtage. Because

o. spraying of cheinicals should be done by he icop-
S..- "r p)ractical use, therefore, research has been rnaf. on

-;', elpciitclts, the types ul chcmicals to be used, and
.i o' ipraying. Since the lall of 1959 it has be-

C ) P )Lctfcal \¥ith considerabie success.

' u. '21C Control of Harmtful Insects by the Spraying of In-
sccticides from the Air

At prescnt, the spraying of insecticides from
-. is Qfiective In the control of young, two brooded

" '." stars, cicadu .za senotata and yokobai that carry
-:ý l.'L viruses, psycnostropnia melanargia Butler on apple

raeverai spocics of insects harmful to forest trees.

•,. .L:ram£ ui Ne.atodes

( ) Classification

, 57 tc nuzibcr of species of harmful nematodes in
Sncd to S genera and 12 species, including meloi-

-.. "; imcnchoides, and heterodcra. But, at of the end of
,. c1:c.-a and 68 species were confirmed. Negusare nema-

,. t . miIr parasitic nematodes, the largest propor-
,•,, c~a bc diagnosed only by careful and close soil examin-

"-97



U' ,, aznia oryzac, vihichinhabits rice
i'-c .Con thC inside tissue of riec

l., ha.• bcn cont inuously sighted in Yawagata, Fuku-
To0kye), baitama, Ch ba, Shizuoka, Nara, Hyogo, Hiro-

shima , and YawaL;uchi Prelcectures '

(2) Physiology and Ecolo-y

In the ca-ci oi mcloidogynu spp., the larva first in-
ii'L*r-tu6 intu the vissuus of the roots ol the host plant,
and then by a certain kind oi matter emitted Irom the insect,

fo1.Is iarso colls in the plant. lIeterodera spp. winters
in this cyst, and upon hatching the larva becomes parasitic
on the root zissuQs of the host plant. The larva becomes
adult aftur three ecdyscs. The adult feiuale gradually ex-

. and eg•gs are discharged into the egg sac formed
-at thc cad oi the body. The exterior skin of the insect be-
uo.,cun iat, its color changes to brown and becol-es a cyst to
cot:,a-n ec;,;s. The cyst is apt to fall from the root and ro-
i,:ain in boil. It is strongly resistent to low temperature
n.hd di-yness. Pratylenchus spp. destroys and goes into the
ti.sues of the root, and causes the necrosis of tissues. Thus
thc root shows symptoms of root-rotting and the crop does not
greY. wel.]

The external parasitic nematode destroys the tissue
cvlls by its long mouth needle, from the exterior of the root

( tiý snues. hiarnful matter is emitted and a pathological condi-
t'.or ot the root results.

(3) Control

For coatrol of crop darage trom nematodes, avoid-
ance o0 consecutive cultivation of the same crop and ro-Irtntion wiLh uncuntaminated crops are stressed. The rotation
oi crojs in still l undamaental to the control oe nematodes
(Vcn thou-h is ccticioes effective against them are available.
'c •v.icur te host range of nematodes is, the more difficult
th., rotation. with uncr: tnate.: croDs ceccmes.
11-, his case the rusistence to nematodes differs with kind
o c' ron. Thcrceore, eLfectiveness in rotation of crops c."
,.iLfcroeat hinds can be expected. The cause of the probl
nvl'siiZ from consecutive planting of the same crops has not
bemn clarified. There have been instances where nematodes
:.re the main cause and disinfecting the soil has proved
ClIL•CtiVC
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.¢ . ... " i. , . ." .,: ,oybcan hetero-
v,. :. ; . . �,. C.•.1cr ca t Lon mi the func-

S•,. ,-: c ',,, t-;;:':c• a: h .opi. n oh, f rea s etprosl.

c, r withaI t•o, testing ".0 d tr h main body

h:.~ ;~natI., cric u and their usf hiast bomes
• ..;,,;,. h:.tu b~ te-n p~c,,thi:-t theLO[o hiafruncoof so lI chard--•

.--. 1,(.: ,s •.il teC.ipratu i~�i ,r c.a- ir 'nr, wore uced
• : ,. •; ;,;.,.: iiJi. Lrctle- at "LhiQ L.m ol their import. They

"-..: ... .•: ,--.,: ,,a -;, V%ý.4C -blO _. o~n. Ir2 5 %Vl aIIT ateas
:: ;." :. C:.11 C 6t c itid in 'LhQ p c a i;, -i crop zones.

'.l,_,.ca-r, 1a i davuoopmnnt of applicaLion imple-
u...L t'ith Lhc i testing oi appid rsc;earch on cpplica-

,...iucxctively carric l out and their use has become

IL c i CII provtuad that the dialferccs of soil char-
, .cc nc: soil te.peare 01: apeimptortant irc eitective

Ci-'.',,icai application.

',oinL6 to Ube v:atclced in the application of chemicals
i:,.•,i, :sideu lixects uf ¢lchi~cls on crops, dike care for

;.c•.cio: 1 the quan~tity of' chermicals, or the control
ci.c~iv(llJ•inl the care of plant holes, the chemical treat-

c: dikue, and the condition of soil and etfective-
0.. 1.orQ che.miical ticazment. Test and research on their

. u •e ha.ve boen unaertake,.

1i bausic P~robleids

,. a:ic rcscarch on the control ol harmful insects
" .tion did not become active until the early

.-... (!926 tothe present), The comprehensive
"" .nic borers, w'hich was carried out on a nation-

a large role in technical developments

'. rccit tasks in basic research are widely vat-Aed. In
,--.oio:al icld, the clariiication e1 insect growth

S 6v Z i et.aobo1setabolisn, r 7orrms the principal axis,
. ccoioty and individual ecology act as iaige props.
... O- !oCp1n ;i1 research on the functional structure

c tF ch:.:icals has expanded in recent years.

,u;;can-ch on tho damnage structure of crops and damage
-.. ','.Li.o is about to be given impetus with new techniques.
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C ' i c." .. ' iia- been rvquusted froin :iany fields.
., ;-,t'uuc, oi incti1rc-;istCnt to farm chemicals has
S'. ' 1',', :.;, iL,t i -, to tliis arca oi s-study.

Ci) Idn iciicat ioa

\ proia~a eoi identificatinn of inscets wvas begun in
2.., /.7 "• Inct Division of the Agricultural Lxperiment

-at:! I,-, s till is progress at tl'e preja n0L 1 time. t
bc•;~uiu~n, there were only a few people engaged in the

c':,h: Lh, but then the number of cases cot;-ing into the station
~.. -. ,o ... Gradually the number of cases has in-

C.1-c6- a;nd the rate of reply has nlso been improved. In
L.h.. e ;,umbcr of cases received was 2.502; the number of

S.u, i�s z.•adc was 2,475, and the number of the pending cases
21 7

2) Classiiication

ln the field of taxonomy, which is related to applied
:•r olog~y, a mixing of similar maiin species of harmiul in-

s,_Ck is oflen dibcovc~rod upon reexamination. The mixing,
.t ti.a2:-,, 02 scvcral similar species is ev;'-ent in the

caue of cicadclla fcrruiinca Fabricus and Nilaparivata
nu:; 'Stal. an-d detcicc0i aptis cross breeding seems to Be

c.,. j. y ;,attcr of changing scientific naraes buL its impact
o- co;:trol and detection in applied entomology is indced

wi, Ariiculturý.l Technology Rcjiearch Center ha,- pub-
li.-:. d taxono:nical studies centered on harmful and beneficial

.. such as the. stuciics of habOluri ban and hanabac by
* Lu, ti , studiCs o-L c Ic:a(Ula se-no)tata and yokobai, soldier

s, "•'Iatnd hee•lei, 7TiT'1it)TL h Robachi by Hlsel:awa, the stud-
.. 1 t( iarvac <)' lipidopturas by -lattori, the studies of

, .Wnt by l"uZl1hara, it has also ,1 ublishud bulletins on
" ",:-' t i(, iCL LIica iol.0 , OCCLl'Velce a,; c,0ini lcC 'i with detec-

, fi .( iow to differeintiate betuCen similar species.

:* a .2cent yctars the:re 1ha. been almost a complete lack
`;k otLrC!iu, or pruiccturnal . ricultural

. ... "'0 L1OrS On t .. y , y.t the taxonomical study by

"- ,,,,v=:.:-,; ,i Zhe 'i'ohuuhimna Prcfcctural Agricultural Expert-
. .-. al, on thc ggs and larvae of soldier bugs is note-
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and the ý'Wor'k and Func-

",:y c,' Gvoth

y. Lk7 v .. P o1 i t d

. .. : .,'.'"c,:c to ;'::i p'o rv•s in hno%', ledge auout the

~ ~LQo~i~jLb tuvtclý Curly on the study of
. : .,'cs ch, u ; tv..) brooded rice borcrs,
• f l,1L. yoli.oba:. A LLncra l survey in this

. to'tt 110. A study ol the physiology
,,, 'ic Lcv during domirancy formed a focal

: ., Oi,is to do thec the time of

". L,,U'O OCCC.Al2.'"CICC. TiICc study of the ,rowth physio-
.t I " r un:t St.n and tin So ata furci Iera

L,,ii-S I .o cli Zili C.tio,' Ol the condition

_:aiowing zn outlilne O problematic points in
""... y••iogy of .\;o or three important harxmful in-

I ).A.'Cd v.i±l be dr~.d

, a 0 -11 ) .j:t\", ' the gl- .t] of t\wo brooded
.,.,.- ;.,& 1 t.• ,vir,.;:cni vns r studied in detail in the

". i . p;rt ol the 1g,10's the Ohara Agricul-

. .,.ru; ConU r Ceub ;.she. that at least
'.','oi.ical types of Japar,,;,.: two brooded rice borers

s.,..... CC.

*'1' ;'... ,;,oph.is os two brooded i-icc borers is con-
.L)t,.l- as ts the case with

,. :.., ,,::>el•. ';h s ,.vie:-, its &a rva reaches i ts I as t i n-

-.:. . .. . , I lt(;.' ol th. c-nrniis a]llatuni IaIls, andthe nro-
.: • ;.opiciy activatýed by st iiiulation from the

1t,,rhOU i a1)%5,; place. In this case,
. ".. '..... • }hormOu -- i the corpus allatum reviains,

..... .. u i•etOC:h larva and pupa results. In this
T . .'. •,r :.r-. e, I:' -edia.o types are produced de-

.v lit~i t 1V, balance betueen the hormone of

. , . ' . i C!- hc pý'ot horax •,linncd and thus the

.. , ,:i *zc:pCc<,eCIL. its metamorphosis. This wvill
'. o ., I.'I v vr C',in- a -eo type of insecticide

.... ,-,;g ouz death by dcstroying, the hormone bal-
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.•,..... C .e.'.:: to 1h "..L.oicu of ain insect s s e d-•
;. stage dc to a certain physiolog-

-t 't.. .i* 1'a i th: dorimancy o0 the larae of tile
. iC( br -c ornc6, it has been clarified

...... .1~ k .,; v d iro the standpoint oi in-
*;1iol, cU ii i.•3 niiitainud by the inactivation of 4

., ,IA .'VOI.L, Crt~iII the brain atid th2 activa-
-' ,• L. - . i i tiL: c;) pus aiiatLeM (The Agricultur'al

' . y arch C~tcr) is stuuy :'0unc theoretical

. ,,' j t 'he "heat adcdinug method" which atteiapts to measure
L, ?.,l o. Lhc d4orx.&ancy of insects and to iorccast the time

n oret.) to clarify Lhe wvintering conditions (if the
.. 'a 1iorwth .2nd Nilapl.rvata lui,.cns Stal, tile

..V.-_, - .~i~--i- rc and Fo0estry s!artLd special inves-
.1.1 il&3'1 with good results. Through these investi-

4 , ILI9IIch bad-ic research on tne physiology of growth was
,..CL , itclariiied that Sog;ata Farciier H1orvath

as an c:g in Northern Japan anu that it winters as
01. , 0.. as larva in V';estcro Japan; tobiiro cicadula

:,c--:, also winters as an egg, in many areas. (Agricul-

"•ur'al 2Cipv;',ent Stations at Yaraahata, Kanagavka, tioroshima,
Xiyztz'k i, the AgricuLtural Technology Research Center, and

""Iui~ ."grc%.it ura Ixeimn Station)

2) The Physiology ot Nutrition

rne•canchers in biology and chemistry are gradually
cis;riiying the nut-i-Ltional needs of the insect and

its mctaaolisml procesSUs.

-. u~y oon the nutrition physiology of the tvwo broodod
ý%,;, "tahken up and developed by the Agricultural
Jeicarch Center. In this study a non-bacterial

vu.c diet ,',.as used successfully. As a synthetic diet
',%;o to brocid rice borer, casci, dextrose, inorganic

,ci-oicstrol, dried yeast, rice water extract, and
z u. addid to vatcr and agar-agar. This miixture was then

.:.i i •,IiiiZ for use. \'hen the sterilized egg is
.d;'.' d v-, th Lhis sterilized mixture, the larva can be

. tiiu;t bacte~ria,

Artilieial jood \,,as :radc trom aninic acid compounds
A.ac a, •or;; p'otcin as nitrogen sourct's. The result oi breed-

, ith ou kid of arino acid after another was
"tcfl kinds of aniic acids such as arginine, histidine,

-102

S L . . . ... . . . . . . . . . .. . . .._ _

-' -- - ---- ~ -. -= *-------*-~~-**~--- ----



,,• : : . . J_-;,:. ;(":...:. :')p o ),,,•a n r::• 't ;in inc. lysil r. t I irvon-

v.. .•.,. , .. , i., . .Jlu ,-c ý,)t co;'.ouncleci %ithin the
- . ,, -*,, .. :, .. ; .•&z. •.ro'.: ± ou . in contrast to this,

• ,[., , . , : .') : �, ; , , . Lthin the body. '

.. -j'a, Iac' :.. ,. tý invc'sti,, c the vitamaini
"L I.. .,'- it . K I t L I t 1'l - Lt f'c--SO01UbIC

S. , i..Vi . j groi p was strong-
: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l: •u 1,.1] t•' t; , ',, k.,a li ,D"i f'.' "r , a tot he ic

, C' c .C . ot.e _ . ra; i.u i.:,pact on he
"..' . . - .. b u . .cc b,)rc', and ýuIivn any of th~ii

., . ' "' tc gro. th of the
,. L . . CLLLL2 t1 ~i ta. iMUtL.IS ilncluding vita-

. ,n ica:c III COiquIrCC iOn IWith enzymes,
, -L k). cii. s ioi" thi stk.uy ol anti-metabolism

r- ', uctose, no'd cant sugar have been found,
,v.-i-1.6 nnC- dhe sLudy of 1i.e digestive enzyme,

I -, .v, e i- b ove ca ydborydrates. Fat is nredeu for materials
,, ccV.poidO within the 0ody, but it vas found that cer-
"C.J. fatty acids hinder grov•th. Cholesterol

Lý I t-:nza !j o. nu~ritive elemient and
.uiit In the diet L-!eC ovccssnry. The ;act that choles-
1ho 0 C coIPOUnduod vithin the oody is one of the
-dfic'rvnces bvt%%cen insect and higher animal metab-

-hi4 --iivqsti,1ation of the basic nutritive elements did
,thu ,iuuritional necessity of rice plant parasitism
.'tthu ixo broodeu rice borer. This seemed to

-. ezh rice plants had certain other matters that at-
the ricc borer; extraction and separation of

.... n• tcic;aiunts :as carried out. An ingredient ,ýas sep-
. t'om "1he neutral division of the rice plant and this

"cryzanon. 17hhen chemically studied, this
, founo to bc P-methulacetophenone.

.~h this basic nutritional research as a foothold,
-i u the tv.o brooded rice borer, the phases of rice

. n; its grov,.th period, and the relationship between
-th .- i its damage by the two brooded rice borer be-

.n the post-war period the cultivation pattern
•e c;-, p vas changed due to progress with insecticides.

. ,,vation; oetihods uscd to gain an increased yield, early
. .,.U i-.,uch fertilization, became possible; naturally

-- ,"s o1 he insect's occurrence also changed. Depend-
o:, i•iC growth ok the rice, there is a period suitable for
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" 'i;:ii;, ~o": two brooded rice borer, and a period
""!,. J'ot too C ý.Civc to it. The .. on for this is

a;! " . quantity of nit. n fertilizer is ap-
pii<.d, the rice c becomies suitable r the two brooded
r*:.- 9orur, for it creascs the pre!: content in the rice
*n &.c~r,.:ass cony _!ly the hydroca: -ate contents. High
!)rot:in iood is th 1-ost suitable fc" two brooded rice
bcircr, and a culti. ,'ion method that -cases the protein of
rice ai:o invites tha increase of the -.. c! uo. rduring the
g-ro'•v t h period,

The quantity of silicic acid is related to the occur-
rc.nc¢ of insects harmful to rice. It has been pointed out
thit in the -region in which the two brooded rice borer con-
stantly occurs, the quantity of silicic acid in the
scii and irri-ation water is small. The relationship botween
silicic acid and the two brooded rice borer will b- treated
in the section dcalin- vith resistence.

Various improvements have been made in the manufactur-
ing of artificial ;Food -or the two brooded rice borer for the
purpose of continued breeding. Thus it was possible to pro-
cduct eight generations. It is extremely difficult to breed
outdoor insects that are being fed on an artificial diet.
Thus problems remain and concentrated efforts are
being made to solve them.

The study of a synthetic diet for the two brooded rice
V borer naturally stimulated similar research with other insects.

Thus the study of a synthetic diet for Yotomushi, Hasumon yoto,
Xol:•anon hamaki, and Nashi shinkuimushi was made (at the Ag-
ricultural Technology Research Center, Nagoya University,
Tca .xpcriment Station, and Okayama University), and artifi-
cial diets for them were manufactured.

3) The Action of Insecticides

a) Skin penetration (skin resistence)

Amon- the studies of this aspect, the one by Suwanai
(.ý:,--icultural Technology Research Center) merits attention.
-.:.;-zasined the physical-chemical method, the phenomenon that
:.a~ par..thion, and Y BHC are contacted by insects in an

* ýL'ous solution they are rapidly absorbed by tne insects.

Next, he collected the fatty matter from the epidermis
of callosobruchus chinensis Linne, and found that it had
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: as the nain ia.grcdicnt. Then he proved that3 :..:�,�~C)C)LI0n and penetration o0 this epidermis and the dis-
LIlV• urc of these chclnicz21s on this fatty matter and

: .C- c rlated to the cefectiveness of various chemicals.
, this idea, and -:asurcd the distributive nature
cL.. icals oz the cutixr fatty component of the insect

,.-, Than ho put ,tcr thro.h �tie combinations of vari-
It. -s and chcn.icais. 1e provcd, as the results of the

Coi-: I *ioso ¢)etwcen this and the cffectiveness of chemicals
,' •, L•t the affinity of chcicals to the fatty matter

o. ...:sc.s and the speed of penetration are closely related
to -JfcLivoncss.

b) Activation, counteraction, excretion, and ac-
cumulation of chemicals (resistence of the
body)

Th2 research on this resistence of the body has at-
'�dc the most attention in respect to selective insecti-

ci,..z action and to the solution of the problem of insecti-
ci~e resistence.

Recently, the nroolem of the two brooded rice borer'S
2'J: ::,.CG Lo L&thic~ •'was investigated, and

t ;o proved to be the extreme speediness of the enzyme hy-
d;o-s;is of parath.on uhich brought about the resistance, in-" G~h.'r\ords a powverful counteraction (Kojima). The cause of

-• .csistl4nce of cicadclla forruginea Fabricus to malathon
.attributed to te aifferTences in counteraction.

On the other hand, CCt'.Ž tOconmonly accepted know-
K C' that in the case of insects that resist DDT, DDTis
tu-:.id to DDE by dehydrochloric acidization, Tsukamoto (Osaka)
a.... u.uncd' for the first time that in the case of drosphila

i csists DDT, it is counteracted by keltene which is the
ethainol type derivative of DDT. It vas found that this
couaZ.craction also takes place in other insects.

Fukami (Agricultural Technology Research Center) has
ý,ýated research on the activation and counteraction of

,......c .nio::phoric chemicals in rats and two brooded rice
s, the cause of selective insecticide action of

c.-S:.nlc sulphuric chemicals in higher animals and insects.

-105-



17

r. c) Thc sonsitivity of the Points of Application

It is said that almost all insccticides cause nerve
poi~soning, and the point of application of chemicals is at
thc c:t:al nerve cord of insects. In discussing the chemi-
czl structure and action of insecticides in general, chemi-

ca z.ad the death of insccts were t, naz~&C~ ve
.4 direct rclationsh:p in the past, and the many factors

rel1ated to this often resulted in confusion. Therefore, in
order to reduce the related factors, research on the primary
action of chemicals was conducted; it developed into the

... field, impact of chemicals on the central nerve cord.
"Nc.=t, because the nerves of insects were obviously related to

* the selectiveness of insecticide action, the nature of in-
I sect nerves wan investigated. Electro-physiological re-

sc:'rch in this field has been conducted by Yamazaki, and
T-ruhashi (Tokyo University). It was known that DDT, unlike
othir insecticides, is effective in low temperatures. They
proved -ts is b-ecause the sensitivity of DDT to the nerves
of insects is strong at low temperature. They estimated also
thit the primary action of DDT was either the excitation of
rm.tabolisni or changing of the permeation of ions by the phy-
sical-chemical action to the nerve membrane.

Kanchisa (Nagoya University) conducted research on the
;,ctfoea structure of organic phosphoric insecticide, and has
e::;.z.incd the nature of estorase, its point of ap-

(I plication. 1anehisa, in examining thearomatic, aliphatic
ostcrazc of various insects, used enzyme activation hitoloi-
cally and chemically, and used cell partitions for comparison.
11c separated various kinds of esterase by using zymonograph
a.• the base for the selective insecticide action of organic
phosphoric insecticides, and sought the difference be-
Lt,.,-en higher animals and various insects. Similarly, Saito

S(T,-..oya University) has pursued research on the selective
is.ecticide action of shradan which is a permeating insccti-

* c~.cz. He did not recognize a difference in the epi-
(dCX7.s permeation and in external discharge action of shradan
in, sensitive and non-sensitive insects, but found out that
thcre %;'as a difference in the distribut ion phase of chemicals
in the bodies of insects, and that larger amounts of chemicals
;,e:'c accuiaulated in the central nerves 0± the sensitive group
tir.n in those of the non-sensitive group. He reports that
thi corselet nerves of the insects of the non-sensitive
group sho';.' a thin and strong structure, and those of the sen-
sitivo group are made of a thin double structure. The cause
o: the selectivity is reported to be related to permeation.
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d) On tlu Inc lu"-r into the '.Ictabolism Among Vari-
ous Liv. .... Oranisbs by the use of Insecticides
.,•ar-kcd v;i-h isotopcs

iLLC tO the d:vý.lo-,,-ent in radiological chemistry during
.;, J L-,.ar petiod, thu analysis of extremely small quanlti-

- of .11alytical pr'oductL-, impossible to mcasure in the pre-
." •:.uiod, becamc possible, and this tcchniquc was widely

In the rvscarch on the action structure
n;•.cticides. Only a limited number of people are engaged
ii, , because therc are only a few technicians, but many

. Xc og;ht to have an int'c'cst in this field in the future.
" ho th studics in this fiuld the research by Tomizawa

(., r'icultur-- Tuchnical Rcsearch Center) is noteworthy. He
. yIthetxzud i ,tick-killing chemical by compounding S35

............, -mar!h:r ethyl parathion,nalathon, and S- mark, and
-;ou res;zerch on the permcation and transition of these

- nsccticidcs in insects, ticks, and host plants for these
0,r,,sitcs, and on the identification of metabolism products.

S.spointed out considerable differences in metabolism com-
•5o,;::Ls aMong these plants.

It .as knovwn that the application of '-EBHC is effec-
tivc againsit the first generation two brooded rice borer, and
in order to have direct proof of this function, Ishi (Agri-
cuizu-al Technology Center) used C 1 4 -mark Y-BHC. As a re-
L ' it was found that Y-BHC was absorbed from
th.-- root, too, and it also rose in capillaries on the leaf
-saath, the surface of the stem, and gaps.

4) The Resistence of Crops to Insects

Thcre is an extremely small number of instances that
..zv- clarified the essential character of resistence to in-
sý cts even in other countries. In Japan research on the re-
;•i;;_:nee to ine karabac (Tohoku and Chugoku Agricultural Ex-
-.n';eicnc Station and Agricultural Technology Center), and the
-.- _ ento kuritama bachi (Horticultural Experiment Sta-
-..t;) h.s becn carried out. The results of the research have

... -. �ncn.. the spawning selectivity of adUlt insects among
_- but have showin that there is a difference in resistence

C:_.-nding on the grov.wth and survival rate of larvae that were
..a~cad in host plants.
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(.3) Ecology

I) Group "colo4 y

Krobayashi (1954-19GO), Yoshincgi (1954-1958), Niho
(11.-)6-1957) studied the iwipact of chemical spraying on the
J.n:ccis groups in %vet pacdics. Yoshimegi discussed the dis-
tu.-bnncc of insects groups due to the spraying of a chemical
(>..C) and the dynamics of the re-construction, while Kobayashi
.r_ •,iiaho discussed the decrcase of such natural enemies as
s:-idc•-s, koshikatabiro amenbo and the abnormal occurrence of
c~c..cula sc:notata and yohobai due to thesimplification of
L-I gt'ouLP structure. Fu l-:rtmiore, in the field of research
o, Lhe changes in rice plant cultivation methods and on the
i.,zact of the group control through chemicals on harmful in-
6-et ,roupz;, Chiba Agricultural Experiment Station (1956-
1953), Hiroshima Agricultural Experiment Station (1954-1956),
Ito•a-'.iorikri (1955-1956), Nwate Agricultural Experiment
St:-.Lion (1956-1959), Kagawa Agricultural Experiment Station
(ii54-1957), Kumamoto Agricultural Experiment Station (1956),

-a[;a Agricultural Experiment Station (1957), Toyama Agricul-
turXal Experiment Station (1956-1958), and Suenaga (1955, 1959)
investigatcd the econology of the main harmful insects, in-
Lsccts having a similar ecological position and of insects that
arc their natural enemies after artificial action is added.

* 2) The Ecology of the Population

The ecological study of insect population has been de-
veloped w-ith the various ecological phenomena with its c•enter
on the population of the same species inhabiting the same
place and the.populations of different species that are closely
related to these. Especiallyin the course of study on the ex-
perimental populations of insects harmful to stored grains,
mnany now fields centering on the density of population have
opened up. That is, the birth rate which determines the prog-
ress and decline of population of insects, the relationship
btw,.--en the birth rate and the death rate which determines
tho progress and decline of individual insect groups has been
clarified, and the ecological phenomena of the density of ex-
pcmiicntal populations, including parasitic bees, have been
thcoretically clarified.

Following the study of these experimental populations,
the r~athcmatical research on the distribution structure of
poaulation was promoted in order to estimate the distribution
ý.ad density of natural outdoor populations. That is, the
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,..~. ,o, ,~'~turc lo -tv.o brooded rice borers, daikon
-.~ -..:.....'; i .:, ,osshiru butterflies in the experimental

-.'.-:tud , and the ezxperimental method for the esti-
..... e .,i•, w';fs clar CIfd Especially in the case of j ,

-.... Loud.d rcc borers, tve Shizuoka Agricultural Experiment
V iud ..akay.,.. Ag-ricultural Experiment Station examined,

-,., Laz, Snfloiat of the victLrit, the distribution structure
.. 1i.,c .rcas and the method of sampling based on this.

The stu(.y on the cormposition of population and its
:, " C'e ar.incd with the main emphasis on the life table.. tc (1959) sho,.cd the survival curve of two brooded rice

, ,and Kiýriya examined the same thing on minami ao kame-
:Ia t is important, out of the results gained in this

.oa the life table, is the coming of the
. -- ~.s in the growth stages throughout the lives of

)opulatioa. Through this the changes of population and
"-ih lue-i to their control can be gained.

3) Life History

Recently, at various institutions, active research has
t.;n continuously carried out on tho re-examination of the
lic history of major harmful insects of major agricultural

a) Diptera

Plesearch on the insects harmful to rice crops was con-
¢t ..edwith inchiiao haraoguribac, conducted at the Tohoku and

: 'o Agricultural Experiment Stations (Kuwayama et al,
955), Inekuro karabae at the Chugoku Agricultural Experi-

.I,,*,- station (Okaiaoto et al, 1954), Research on some of the
rs ra.ful to barley was on mugiha moguribae at several

6Lý-.tlon-s (Yabe, 1954; Mori et al 1957), on mugiki moguribae
ol .iao University and A iitaAgricultural Experiment Sta-

o:" (.;is' ijima, 195-1; Hirao et al, 1958). The
Cc.:' hqnaive research by Kuwayama et al made a great contri-

' o'n to the field of detection and control. Among those
cd. :ový-rcd in the process of investigatinr insects harmful
to soy beans at several places were daizune moguribae (Shi-

)ji, 195o), daizusaya tamabae (Suenaga et al, 1955),
.utuk •tn;'.bae at Tohoku Agricultural Experiment Station

da, 1950), daizuki moguribac at Hokuriku Agricultural
"-•. .. '1";..•at Station (Sugiyara., et al, 1955), daizu knoryubae

.C.aya:a University, and daizu k-ro kongryu bac (Koizumi,
. 57). As to tamanegi baa which expanded its distribution
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:. - period, Akita Agricultural Experiment Station
f(.>•i.~imi, !ý)37) co;.ductcd rseearch, and Hokkaido University

.,DtLa ".t nl, ltjz) kid rciuarch on akaza moguri hanabae.

i'hc rusearch on kiuri kaganbo by Masaki (Agricultural
1xplerýmM.I Station, 1939) wa.s detailed and it was one
of the grcat achievmcn ets of reccnt years.

b) Lepidoptera

On moths, Fukuo..a Agricultural Experiment Station car-
ricd out research on tamanagaya (Takiguchi, 1955), the Agri-
culi.ural College conducted research on Kinuwaba (Ichinose,
195G, 1957), and Hokkaido Agricultural Experiment Station and
Csal.a M!unicipal College conducted research on various species
of .i.ýia and hamakiga. Among these, the research on awano
rni[ia by Hokkaido Agricultural Experimeut Station was devel-
ope;d into the ecological and taxonomical study of the males
of the two species of ashiboso and ashibuto. (Takeuchi, 1959,
:Matsum.,oto, 1960) An epoch-making study was conducted on
several important species of fruit-sucking moths at several
places (Nomura et al, 1961). Among the insects harmful to
the tea plant, Minamiga'wa (1950) clarified the life history
of several important species including chaedashaku and unmone-
dashaku.

c) Hemiptera

Iliyazaki and Wakayama Agricultural Experiment Stations
conducted research on minami aokamemushi which suddenly ap-
peared in rice fields following the introduction of early
cultivation (Niho, Kiriya, Samejima, 1960). The life his-
tory of various species of cicadula sexnotata was investigatedin connection with the investigation-ol- w•inlering. Kyushu
Agricultural Experiment Station conducted detailed investiga-

tion cn Taiwan tsumaguro yokobai (Nasu, 1958). Also the re-
sc.rch 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) Dariage Structure and Damage Assessment

Research on damage structure and damage assessment
iotus the groundwork for the economic assessment of damage
c.Us~d by harmful insects, and it is an important point in
co- ttuotr technique.
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'itr, K:,'tnt. (AF,,:ul•' n! cprimcnt Station) had
, '-ch CQ t!.u '.a, :ructU 'C of two brooded rice
., :.cc 2 i:i vricd r.sca'ch Y.as carried out on the in-
,Ul to rico and c2ry ti(.id crops. An outline is in-

oý,ae. (< r' the ilIlcct xoi_,;'2mcnt method by Tamura (1959).
. , ;t h tL ,'K . with the ecological

.i of d,'.. Thu.-i the physiological and chemical elu-
S1,,on L:of d -tructu-C is a field of research left for

" i nocic of dzi•e caused by harmful insects varies,...tv \,h -chan.e in tho cultivation pattern of crops.
,;(.iult2;..z' otr-... rcccntly through the damage

•.n.fy.is from ncw viet;wpoints.

'---e arc deailed data on the damage assessment of
i:j bhrooecd rice borers, three brooded rice borers, cicadula
:.;.i.,)Lat, karaL-.c, kiriuji, tobimushimodoki, andplaT{t lice.
U_' 1---:[$aCC, in the casc of rice borers, the correlation

,n thl damage rate or the volume of occurrence and the
r-.•c of dccreased yield v'as investigated, and this presented

"o.,o:.-.ula for calculating the rate of decreased yield in

But as Tak.agi (1959) pointed out, the research on two
o'-occd lrice borcrs required detailed :nvestigation of each

.Ax;:: of rice, entailing a large amount of labor. Thus as
I::,_'.:cticc, rice plants in a single experimental patch were

i L-';a t c d . This might be good for the observing the
- of chcmical tests only, but for the assessment of

, in a certain entire area another investigative method
.- bo considered. Therefore, Shizuoka and Wakayama Agri-
culi-.ua- Z::%perimont Stations began a solution to this problem
itl form of a special investigation sponsored by the Min-
i•s•:y of Agriculture and Forestry, with satisfactory results.
Tcu iindin.s will be published shortly.

(5) Live Lxamination

Duo to the rapid progress in organic synthetic insec-
field-s 6ince the cr.Kof the war, it has been possible to con-
t--i ;- .ia--c nuzibor of harmful insects by the use of proper
- iCi C. Behind this progress in insecticides, the

-,:-t..:. ion i-nthod, which determines the insecticide
~:ui.tl.biliK, has played a large role. Live examination is

-'th dj cribcd by dividing it into two types, indoor test
ý....i fiolc test.
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T'.•" L js L thj ineeOor test arc, the screening of new
S'.,•d •d :;cULs , •'h (alit ycuntrol o. chcnicals, the

,, ¢ iL.. ion . frc;.iduu, arld thl test of rosistonce.
T arc chuckcd in tho laboratory before judging ac-
tt'::.i• eCtivcncsS at tho tcst fied. Accordin; ly, sample
* iauct• are not nccus•-arily those insects that are the direct|o:jcc• elof tests. Thus house flics, mnosquitoes, and rico
* x...vil• that can be easily raised indoors are offered for test-
in.. Thu Ulccies of sý;.iple insects, conditions for their rais-
i'•, and Lludication methods ure closely related to the results
of indoor tcsts. Tokyo University, Kyoto University, Chemical

x..•.ch Institute, Nagoya University, Agricultural Technology
C'ntur, Farm Chemical Testing Center, and Kyushu Ag-

riQultýural l::poriment Sta•tion have all made efforts to estab-
liAL;. t'2. indoor testing method. As a recent remarkable trend,
Ja;lan,:se larýi chcraical companies and pharmaceutical companies
;.ri rc::arding the live testing aspect as important to
t•.cir oun needs, expanding facilities, and are carrving out
r...,uarch by assembling qualified personnel. "1'.houlh they would

• ,i", ., ,u".usom;, the national research agencies
"should rapidly expand their facilities and personnel for
further study.

The indoor live testing method is more sensitive than
thc chemical cstimation method in some cases. Since it is
rcpezatable w;hen conditions are strictly enforced, it should
b; developcd further, in conjunction with the chemical esti-c. mation method.

Field tests are carried out in the test field on the
Larmful insects that are the direct objects of manufactured
in.:.ucticides. The size of an area, repetition, and the analy-
si6 of results vary with the specie., of object insects, but
thoy have become more accurate with the introduction of modern
statistics. The frequency, timing, and density of chemical
sprzaying have bccn investigated through a national organiza-
tion centered around the agricultural experiment station in
eoch area. We must not overlook the fact that the rapid
preL.rcss and dissemination of insecticides have kept all-cgional agricultural experiment stations and prefectural ag-
ricultural experiment stations busy with the field tests of
thQee insecticides.

In live test, the standardization of sample insects,
and chemicvls is the most important problem. Al-

.;mui'h independent live tests carried out at each research
cýu-:.,cr are of significance, their comparison is impossible un-
1..:j thoy are standardized. In view of the fact that resis-
t*I.nt insects are appearing due to the heavy use of insecticides
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- .•• .•, L Nill bc. cccus.,ry to rapidly establish
.~di~i~~0o of11 1ho iVC 'LC!S14 Met od.

I.. .:..ntn •t-, and Rca. cii Projects Presently Under Way

~'h fi ollo-,'ing zrc the main research projects under way.

I. Occu•rcu•co and Detection of Harmful Insects

(i) Thi co-pcri.Icntnl detection method of rice borers
-- .-iiu cultui-al 1.xpcriment Station, and Kyushu Agri-
ca•,•_-al x::pcrii.-cnt Station

(2) The ecxpcrimental detection method of cicadula sex-
•.m.: and yohobai -- Xyushu Agricultural Experiment Station

(.) The detection method of occurrence of fruit trees
c i.;g mcineets -- The ... ain Horticultural Experiment Station,
.-,,' ::or-ioka Sub-station

(4) The detection method of occurrence of yanone scale I
1-- lorticultural Experiment Station (Okitsu)

(5) T1c detection method of occurrence of leaf ticks
-- ::u•'u•e Sub-station of the Horticultural Experiment Station

(6) Analysis o! the fluctuations in the occurrence of
"rica,, 11:'rabac -- Rlokuriku Agricultural Experiment Station

(7) Occurrence of insects harmful to tea plants by
.:.c us-u oe a detection lamp -- Tea Experiment Station

83) Investigation of fluctuations of occurrence of
'c.. yoxo -- K~agoshima Agricultural Experiment Station (de-

-ý-L;.--tcd test)

83) Growth of harmful insect populations while riceI i•;: .re young -- Hokuriku Agricultural Experiment Station

2. The Planting System and the Occurrence of Harmful
Insects

(1) The zsoects of occurrence of harmful insects in
...'�o irLcz planting cultivation of wet rice -- Tohoku, Chugo-

u,:u and iXyusui Agricultural D"perim.ent Stations
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(•) "1'hc ccolo",y and damagc of t;-'o brooded rice borer
6r . icct planting culUJVation e. uct rice -- Tokai and

%'.1 .icultural L]xpcri~mnt Stations

The occurrcncv of the first and second broods of

!,.o bi-oud,;d rice borers in the Tohoku region -- Tohoku Agri- :

()The environ.mcat of occurrence of rice himeha mo-
,•u•-ib To' -Ti ku Arricultural ]Experinient Station

Agri-

(3) Phase of occurrence and ecology of occurrence of
scxnotata and yokobai -- Hokuriku and Kyushu Agri-

c* LLurl Z-Xpcrlmcnt Stations

(G) The analysis of the factors for the fluctuation
in 6-.e density of population of minami aokamemushi -- Wakayama
(id'cninated experiment)

.3. The Ecology of Virus-carrying Insects

(1) The %vintcring of himctobi unka and its occurrence
in cri ng -- Agricultural Experiment Station and Shikoku Ag-
ricultural Experiment Station

(,.) Study on the relationship between himetobi unka
and rice varieties -- Chuoku Agricultural Experiment Station

(3) The assessment of natural enemies as the biologi-
c:-, cnvironrnent resistence of himetobi unka -- Agricultural
i.xxeriment Station

14) The analysis of increase and decrease of popula-
tion of poisonous cieadula sexnotata and yokobai -- Kyushu

i•ji-iultural Experiment Station

4. Insects 1Harmful to Pastures and Fodder Crops

(1) T.co investigation of occurrence of harmful insects

-- *-.ricultur-al Technology Research Center, Agricultural Ex-
*.)ant Station, Hohkaido, Chugoku, Shikoku, Kyushu Agricul-

•u=&iEn~orre~•Stations

.2) The ecology and control of kisujS i hamushi of

o-- 'ourika Agricultur.l' Experiment St .n
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, -L i.,tio, of nilatural eCemics

distribution, ecology, and
Z'-: •'-i,:..;; (J_ ,.o,,• LsCale inscets as natural enemies -

(, Stutly on thc brceding of Aschersonia sp, a natur-
o,. i ,•-an konajir'nii -- Horticultural Experiment Sta-

(3) Study oi patnogcnic micro organisms of fruit-suck-
11; noth H -- Morticultural Ex,)eriiaent Station

(,t) Study on the multiplication of scale insects and
•: ný.'t-ral enc,•:ies -- Kurume Sub-station of Horticultural

•,in.S•i.Station

(5) The eia.;aination of thQ adverse impact of chemical
•-•''-y- on thc activity' of natural enemy insects -- Kurume
b-ota'tion of Rorticultural Zxperiment Station

(G) Study on the natural enemies of the kuwashiro
•cac in~cct -- Tea Experiment Station

(7) Study on the natural enemies of kokakumonhama --

' , e• nt Station

v•) Study on the natural enemies of Kanzawa hadani --
.• -- imntn Station

(0) Investigation of parasitic bees and adult para-
z-zic ILi.cs on the egges of ninami aokamemushi -- Wakayama

{ n.acd cxperimenL)

L. •ective Application o. a .secticides

(1) Ex.amination of the adhesion of liquid chemicals
-..,;:iou6 cropýs -- 1'yushu Agricultural Experiment Station

(.2) Study on the soil application of NAC -- Kyushu
S.;-c•t-ura, "xl)crii-cnnt Station

(:;) S-ujy on the effectiveness of soil and underwater
n.., oi 5C -- Tohocu, Tokai, Kinki, and Chugoku Ag-

' Lx:er icnt Stations

(1) The cor rol of inekarabac by the soil application
* , ..:.•cAic.1 s -- ohoku Agricultural Experiment Station

- 115 -



S( T) Ir.mprovcnrint of the apo)lýcatiof of insecticides
r,;w:.;t in-scctz harmlul to 6oil -- Agricultural Lxperim nt
J I.d ion

(G) The effectivcness of Nvater-surface application
of low-poision organic sulphuric chemicals -- Hokuriku Agri-
cultural E~xperimcnt Station

7. Studies on the Chcmical Control of Major Harmful In-
sects

(1) Tsumaguro yokobai , himetobi unka -- Chugoku and
Nyutlhu Agricultural Experiment Station

(2) Tamanegibae -- Hokkaido Agricultural Experiment
Stat ion

(3) Daizusaya tamabae -- Agricultural Experiment Sta-
t on

(4) Hasumon yoto, and Awa yoto -- Chugoku Agricultural
"ixp-:riraent Station

3. IResistence of Harmful Insects to Insecticides

(1) The testing method of effectiveness of insecti-
cides against harmful insects -- Agricultural Technology Re-
suai'ch Center

(2) Study on the structure of resistence appearance
-- "..gricultural Technology Research Center

(3) The effectivcness of chlorine insecticides against
tariancgi bac, and tanebac -- Hokkaido Agricultural Experiment
Stat ion

(.1) The effectiveness of organic phosphuric chemicals
S.,.. t the apple-leaf tick -- Hokkaido Agricultural Experi-

n Cation

(5) Study on the sensitivirty of tsumaguro yokobai and
!hi:;2-tobi cieadula sexnotata to various insecticides --
Eolz:kuido Azricultural - -- periment Station
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".u of Cro,)s by ".ara".full Insects

\ • l:'a isi. oi the iactors for fluctuation in the 9
. -L± .,cot rlc; by tvo biroodeu rice borers -- Hokuriku

.. ,:Lci~ra Z2•erir,'.cnt Station

(2) A:i,,,vs; of the factors for fluctuation in the
. . y c-ct Lu i scxnotata and yokob-.i -- Hokuriku Agricul-

10. Inf.acts llarrmful to Stored Food

0:) The multiplication rate of rice weevils -- Food

,. Center

(2) The lifetable of moths -- Food Research Center

(3) Te cidetection of harmful insects prior to their
-cizvi-,3 -- Food Rescarch Center

(4) Study on the use of fumigating chemicals -- Food
_...:rch Center

(5) Study on the prevention of damage of rats by anti-
.- Jiotics -- Food rlescarch Center

.l. Study on Insects Hiarmful to Fibers and Mulberries

(i) Study on the chemical control of insects harmful
to u xulbeary -- Scricultural Experiment Station

(12) Study on the control of mulberry nomatodes -- Seri-
,,x-riiont Station

( -) udy on the ecology and control method of kat-
•: i mshi and ira's -- Sericultural Experiment Station

(.) Study on the selective poison of farm chemicals

-sis on silk-'worms -- Soricultural Experiment Station
ý5) Study on the detection method of occurrence of
. -rmful to mulberry farms -- Sericultural Experiment

(3) Study on the ecology and control of mulberry-leaf

-- Scricultural Experiment Station
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1:z.. Study on Inccts Ilarmful to Forests

(I) Bl3aic rescarch on the detection of occurrence of
deacd pine needles -- Forestry Experiment Station

(2) Classification and distribution of pine boring
insects -- Forestry Experiment Station

(3) Study on the occurrence structure, multiplication,
and dcanity of boring insects -- Forestry Experiment Station

(4) Spread of damage of boring insects in areas dam-
a .d by wind -- Forestry Experiment Station

(5) Ecology and control of meiga and hamagaki that
aro harr.ful to needle-leaf trees -- Forestry Experiment Sta-
t ion

(6) Control of plant lice that are harmful to needle-
1c:' trecs -- Forestry Experiment Station

(7) Study on the control of insects harmful to tree

nursLeries -- Forestry Experiment Station

(8) Control of tamabao which damages needle-leaf
trecs -- Forestry Expcriment Station

(9) Study on the control of the cedar leaf tick --
For:stry Experiment Station

(10) Classification and distribution ofnatural enemy
micro-organisms -- Forestry Experiment Station

(11) Biological control by virus diseases and parasi-
tic bu.s -- Forestry Experiment Station

(12) Study on smoke-generating chemicals -- Forestry
SExpcrimcnt Station

t
"131. Harmful Birds and Animals

(1) Detection of occurrence of wild mice -- Forestry
S:p~.-incnt Station

(2) Study on the control of wild mice -- Forestry
2x~rmcntStation

- 118 -
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g., I.tudy 01 th control o th ood-mouse -- Forestry

4,,

(-) Thc brc;ing of wild rabbits -- 'Forestry Experi-

(,u) Thu control i.,thod of wild rabbits -- Forestry

(1) The classification and identification of parasitic
nc;,atodes -- Agricultural Technology Research Centor

(2) The physiology and ecology of nematodes -- Agri-
cultural Experimont Station

(3) An analysis of the parasitic nature and damage of
-- Ag-ricultural Technology Research Center, Agri-

cuiVurai Zxperiment Station, and Hokkaido Agricultural Ex-
pc':imcnt Station

(4) The resistence of soy-bean varieties to soy-bean
hcAý,'!odca -- Hokkaido Agricultural Experiment Station

(5) The rcsistence of potato varieties to soy-bean
*..'atylunchus spp. -- Nagasaki (designated experiment)

(6) The control method of heterodera -- Hokkaido Ag-
;icuItur-al 2`pcriment Station

(7) The control method of beet meloidognyne -- Hok-
k..i..o Agricultural Experiment Station

(3) Study, on the control of nematodes in the rotation
c;op systcai -- Hokkaido Agricultural Experiment Station

(9) The control method of pratylenchus spp. -- Agri-
cultural Expeurient Station, Tea Experiment Station, Nagasaki

(0) investigation of nematodes parasitic to pasture
--- A'.icultural Technology Research Center, Agricultural

_x:r.D2aD Station, Hohkaido, Chugoku, and Shikoku Agricul-
tur-..i 2::porir;cnt Stations
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I Z. D3ýiC Problcms

S(I) Study on tho identification and classification
oz insects -- Entomology Division of Agricultural Technology
!Research Center

(2) Study on the nutrition and metabolism of insects
-- itcnology Division of Agricultural Technology Research
Center

(3) Study on the investigation meihods and causes for
chan.•c in the number of insect entities -- Entomology Division
of A.-ricultural Technology Research Center

(4) The occurrence structure of harmful insects --
uto:.•olog-y Division of Agricultural Technology Research Center

(5) Study on the action structure of insecticides --
Lntomology Division of Agricultural Technology Research Center

(6) The dispersion of nematode-killing chemicals ap-
p-lic. to soil -- Farm Chemical Division of Agricultural Tech-
nclogy Research Center.

(7) The metabolism of l-naphythyl-N-methyl carbamate

in pl)nts and insects -- Environmental Division 1, Kyushu Ag-
ricultural Experiment Station

(8) The absorption and Transition of r-BHC in vet
rice -- Farm Chemical Division of Agricultural Technology
rlcŽcarch Center

(9) The separation and estimation method of insecti-
cicds -- Farr, Chemical Division of Agricultural Technology
Resuarch. Center

(10) Ecological Studies

1) Fuki mciza -- Hokkaido Agricultural Experiment
Station; 2) midorihime yokobai -- Tea Experiment Station and
Nyushu Agricultural Experiment Station; 3) Sejiro unka

-- Kyushu Agricultural Experiment Station; 4) soy-
ban stal% tar.,.abac -- Agricultural Experiment Station; 5)
Snc°oto -- Kagoshima (designated experiment); 6) Minami ao
;ioldier bug -- Wakaynma (designated experiment); 7) Tea Ho-

* so-a -- Tca :-:periment Station; 8) Kanzawahada tick -- Tea
Z:.ncrimcnt Station; 9) Awa yoto, Hasumon yoto -- Chugoku
• .riculural Experiment Station
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,;.':o-~'i~ ?-t and Recsearch Topics in the Future

1. Siudy on the nutrition, metabolism, and artificial
::.=n of in.•ccts

r, the occurrence of insects is important in the
,, , of tUclnu•j~ on detýc'ion. It is

.. especiilly for the quantitative dotection of in-
t is norma.l fro.:; the physiological stand-

,i L , o pursuc the occurrence structure from the aspect of
,. .o',d i,.ctaboliszu. And in order to facilitate such

- ,i-ch, it is imperative to establish artificial breeding
* ~ Lhodof insccts.

2. SLuiiy on the action of insecticides and insects with
r,_sutcncc to chemical

It is obvious that the phenomenon of ineffectiveness
0. 7A~jC~tici0s, that is, th2 problem of resistance, will as-
�.:= ;orc and more importance in the future. In the future
t::un:cd for the development of low-poison farm chemicals
,;.•i bo callud for more than at present. Therefore, in our
cou tcri.•icasur-s, the clarification of selective insect-killing
_.Ctron, %,nhich forms, the basis for the afore-mentioned problemj

:o.:•. absolutely necessary. For this need, study along the
foliov.ing lines will become necessary.

(1) Vae are to promote the physical and chemical study
o. - pcimeation ofinsect skin and the protection sheath of
t!hu .urvous system, and search for the cause of the selectiv-
ity in the permeation of chemicals.

(2) 1'We are,to improve the technique of measuring radio-
cý'V_,ty in the permeation of isotope -- mark insecticides and

hIuLological distribution study, to identify metabolism pro-
6LQý,, ýscarch for the cause of selectivity from the differ-
encc in products in such cases.

(3) \,e are to conduct research on enzyme counterac-
iion, i;hich is the largest cause of selectivity. Through
J study %-.c are to discover chemicals (for instance, the
L-.- of TOCP in malathon resistance, and the use of orthochlor
hA" ia DZT resistence) that obstruct counteraction, and use

"".s co-,o.er a.ents against resistant insects. That is,
"C:. to prc;.,oto research on the action of co-power agents.

(,') In compounding drugs we are to clarify the selec-
tiviiy of drugs that have known sole-tivity, and we are to use
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LK.L;* J.:.c-vi•ry adical as a basc. For instance, with
*",.Lri:nc, nicotine, and rotcnon and such natural source

W in=kcticidus ,lo--poison, only a comparatively low
l'Qvul of rcsistInce to these insecticides has been found.

%-.,u aro to studythe chemistry and action structure
Of natural sourcc insecticides in order to develop more of-
IU~Civc .111anaOgOUS conapounlds.

(5) ";u are to formulate new techniques capable of
c-i-rifyin- the physiological and chemical nature of micro
c:.icca, such a6 insect ncrves (for instance, the metabolism
of ucrvcs and the study of counteraction enzymes), and thus
isiQ.rch for the cause o selectivity.

(G) We are to use hormones in the control of harm-
ful inscctu.

(7) 1;O are to discover natural or synthetic induce-
-i-en t agcns or avoidance matters in carrier insects.

(8) 1e are to develop steroids that have an irrevers-
j ,i.lction as the particular growth and multiplication adjust-
ncnt a,.,cnt and of the antagonistic agent of vitamins, and the
study of antibiotic matters for the control of symbionts of

3. Study on i-:3ects carrying plant virus disease

The future research projects on plant lice, cicadula
• :otata and yokabai that carry plant viruses touches upon
tL.iJ tvCoaspects of physiological ecological study of the mi-
i[i-azion and carrying of adult insects, and the physiologyof insects containing viruses.

(1) Study on the migration and carrying of adult in-
sects

The study on the migration of adult insects which be-
coc-u the sourcu of tho main carrying (or the primary carrying
S•¢,urc. outuoors has been, so far, limited to the understand-
S:,: •..d analysis of the phenomena. In the future, the physic-
:ic.c.l and ecological inquiry into the movement and carry-
Sn of adult insects will become a more important research
S"o'>ic in connection with the diffusiop of virus diseases.

(2) Study on the insects containing virus

Some virus carrying insects have an affinity for (or
nizactious nature of)viruses , others have none. They have

- 2 -
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, . . A,'.. .c~risjc:;~ c c.-,nd i' on the kinds of virus

',;C CULu!u-n' theC- ih--:ditary study of these physical
.. 1. •tic... .• nccc•.-.: in order to clarify various na-

.• f -, i pi:on-CO . physical characteristics.
. .o, LhC r-ific:atio:: of the multiplication and egg in-

. structure of vi;'uLcs in t,, body of insects contain-
ii,:. piJzioa, an inquiry , ze aýc inrtc. -rob'e:%s in

.•ipiic:ion of plant viruses in the bodies of insects by
,o:'piolo';ical study by aluctron microscope and histo-

l..j>cal biophysic and sc-olog.y techniques.

Thus •,hen study on the in:ects containing virus and
i.-;.ovi ..cnt and c;.rriage progresses, it will be possible to

l.i-ctly c'amiac insects containing virus by examining their
bodies, and furthermore to establish the method to detect
u.;.o:'chn.nd thu occurrence and movement of these virus car-
ry iL.; in6ct s.

4. Study on the detection of the occurrence of harmful
insects

(1) The detection method of occurrence of insoctscarrying rice virus pathogen

..t present the control of the insects that carry it
i':• .h only method of controling rice virus diseases, but
.:0 control in this case is markedly different from the gen-
:.2.l ca•.s of control of harmful insects. That is, it is ne-

ccJ-•7ry to cor-].ctcly eradicate insects carrying the pathogen
o-der to control the occurrence of the disease. This re-

Cui-rCs a great dcal of money. If the detection of occurren-
o iŽects wiith pathogen can be accurately established,

tX;L vill immcasurably contribute to the reduction of the ex-
pui.•u nccded for control.

(2) The detection method of occurrence of insects
harmful to fruit trees

Eccauso the present control of insects harmful to fruit
t,. is cný:ricd out by spraying insecticides, without

th:c n-curate detection of their occurrence, control
At present, some observations are being

. en the dctcction of occurrence of the tangerine-leaf
Sc1;. 3.1t only a little basic research has been done on the

d. ion of occurrenco of a few scale and codling insects,
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J % .,r to .trcn"gthon this research,

•(3) Tc ýAtCction utlhod of insects harmful to dryS zield crops

%,'hn the ecology of occurrence of various insects
h11.,%tJl to dry field crops is clarified, it will be necussary
to piromptly undertake research.

5. Study on the ecology of occurrence of harmful in-
sects under the ncw planting system.

It %vill be necessary to inquire into the ecology of
occurrcnce of harmful insects under the forthcoming now plant-
inT• zystcm including the direct planting cultivatian by using
l:,r• rmachincs, and to establish an economical control method
by thu cffective application of insecticides.

6. Study on the ecology of occurrence of insects harm-
ful to gcneral dry field crops including pasture
grass and on the establishment of effective
control methods

Because there has been no organized basic research on
inLu2ctz hz-rmful to pasture grass and general dry field crops,
;t '.,ill bc necessary to make ecological and physiological in-
ouiriks into the environment of their occurrence, to consoli-0,date the b:se for the detection of occurrence and to estab.-
lish effective control methods.

7. Study on the utilization of natural enemies

Recsearch has becn undertaken on the insects harmful
to zr•car.i".l crops, in tcrms of the utilization of natural
S......:.i. t will be necessary, in the utilization of natural

S..ic, to actively import these natural enemies from for-
countries and utilize thea, in addition to already avail-
ones, on the major insects harmful to farm crops in gen-

1--_ In the past, the utilization of insects as natural
t:e.nded to be predominant, but it will be necessary

in L.e future to carry out research on the utilization ofI c o organiun,.s and insect viruses. Especially it the case
ae. i;..ucts hnrmiul toforestry, which places various limits
-.: t% spray.n, of chemicals, it iG necessary to actively
o.-." out research on the utilization of pathogenic microSo.-..srnsm, natural enemy insects, and beneficial birds.

124 -



<. t':C'' ;F u =_•=ie :o'lietonof insccLicides

-' ..•: :cL.& 7L: . Z,)c )ii vid unuclvater application of
.. •l.A'c • ; UJ a asw '.pect in the application -

- ..h c:a•intion of this kind of applica-
. , o v:r t Oti "cr L-i, clicnica Is is desi',i .

:.i.:; :[., X•lAk '.A;honUu .,, Audicd,

.utudy oi thu d.;,::•c a ,n,,nt method and the inves-
;Z. Zi0.1 oZ a ctu.ci Con t.tio ns

ij:pid pi-ou;russ has becn made in the past several years
.ch in th.'i. ficid. 3ut there are several fields of

-.- :., on o h iul insect. which still rceain unex-
1)..C Ipo %ci lIy in the investigation of actual conaiitions,

. , :. rrar.u formnul;ticn, in anticipation of using
, * .. ic couiiiutcrs for the detection of occurrence must be

'0. Doivulop-mcnt of now methods of control o1 harmful
i~cts, inciuding the utilization of atomic energy

1ti Lhc Uilit-d Slatcs a new rcthod of control has been

--..:, :;d by c:,-a:zcul.ting , male insccts oi certain species
- );:: -'iicati.on of the I-ray and reluasing them, causing

ofiiy Of the female. •,e should mak,., efforts in this

It. Ja'au, Also the utilization of incentive mat-
,•z . horoc should be ta.ken into consideration.

11, Study on harmful nc:rnatodes

T. ' cx.cs of nc~ir, ton.!cs, vthich are parasitcs on an-
, c..'y C ild crops, have becn quite clearly understood,
.x:.<; czIn•L:;'tly th ecolotgy of cortain nematodes and control

,' c....tOcc-.liilug agents have been studied. On
". tea plants, iruit trees, and timbcr, however,

.- carC has bee:n carricd out. Therefore, it will be
"t o do resua'ch on the z-peics o0 and damages caused

:-V -- !'n.A;;.LIC airi:atodchs that have not been previously studied
C c0o1oV and control of major ncr,,atodes. It will

.a:y to ca-ýtablish more cconomical methods of control
_,lod harmnful to dry field crops whose control mothcd

• by the usa of nemntode--killing agents. It is also
d i.,)ortant to establish the detection method of dam-

od oc u;'recc oi orz.Catooes.
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III. FARM CHEMICALS

A. A history of test and research

In the Taisho (1921-1926) period lighting oil (for
cic:-.dula scxnotata), bordeau liquid, lime sulphur, pyrethrum,

J anC syntlictic resins became available for practical use. Sul-
-'iuric acid nicotine, lead arcenate, and chloride picric acid
\,erc manufactured in Japan. Tovard the last part of the Taisho
pcriod, chemists specializing in farm chemicals were assigned
to the cntomn.ology divisions of agricultural experiment sta-
tions, and tl;is marked the beginning of the study of farm
ch•micalL. At that time, at the Physics and Chemistry Research
C,;n-ýr, research on darris and pyrethrum was undertaken boy
organic chemists.

In the Showvz period (1926-to the present), farm ci,-mi-
cal.; becaie important production materials for fruit trees
and vc-etables, and the volume of their use was increased.
:.:orcover, the number of testing and research personnel spe-
cializing in farm chemicals was gradually increased. Thus
rcscarch on the control of harmful insects and blights with
farm, chemicals has progressed.

After the outbreak of the China Incident (1937), how-
ever, raw materials for farm chemicals became scar[, and
rcse.arch on substitute chemicals was undertaken. Thus, in
place of lead arcenate acid and resine synthe-
tics, soda synthetic were studied.

During the Second World War, the study and utilization
of or;-anic synthetic farm chemicals became brisk in Europe
and America. After the war, DDT, BHC, and other powerful
chcmicals were introduced in Japan.

In order to cope with this situation, the Division of
l Chemicals was founded anew in the Agricultural Experiment
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... +.i : . b,::', to u .rtaI:• thc improvement and utili-
S....- nrr [r,.icids. (In 1948 the Farm

• . I..cctLoa •ituzL v.as created, charged with the
-.;- L111on %. control OL i-- cLenicals, and at the same

- '.. tah 1,iaprovcrc.nt o. analytic methods and inspection
. ,'. ; nccdcid for this pu:poso.) Tac Division of Farm Chem-

(.chnarcd folio-:ing tl'c rcorganization of the Agricul-
.. ,r.ir,'n Stattion in 1S50 intio the Department of Farm
o' .the Agricultural Tcchnology Research Center.

:',ýkod, farm. chc:;iical researchers were assigned
Lo .:,2un,.u '..-r.cuitural Zxpcrimont Station in 1953, and to

.'ý.,,oricultural Lxp)criincnt Station in 1955, in order
to a!.ý." ".. rvional rcsc-"rch on farm chemicals and to pro-

In tac iiuld of ,;praying farm chemicals., the spraying
v 'A. x'w v.ido', practiced and improvement; for effective

w.-.• -••t ... In the post-war period, powdered
C,.C.�>A wi-rv aLdud. Hcco;ntly, granulated chemicals came
k1',0 u,L;. Tihu with the prog~rcss made in the spraying de-
v.;c, ;.ne! the ;'nded use of helicopters for farm chemical
p-izyint, thv technique has become "e:,y effective.

B. Teio results of testing and research

Eccause it requires the cooperation of diverse spe-
ci:-.i'--ecz £iclds for a material to become practical as a farm
"" cL.icl, it requires a great deal of time and money. The
-r .rcncrs in the ecology and control of harmful insects,

.:u, in particular, been mobilized to a large extent for the
l.2)vovCUmCft ol inspection and use of farm chemicals, with

connidurable results. It is obv'ious that the cooperation
b , chcmists and biologists is imperative for pursuing test
.;.:2 research projects. Therefore, training of specialists in
• fields is desired.

i. of ;.;atcrials for firm chemical use

Tli, synthcsis of the derivatives of farm chemicals
"~ c. .o:pounds has been quite videly and systematically

out on organic phosphuric compounds, organic tin
co: •:., organic arsenic compounds, carbamate compounds,
ZI.15 .,-, noi compounds, and interfacial active compounds.
CO':. ,: nzly, notably effective materials have been discovered.

h;.so -ho synthesis of radioactive compounds has been carried
out by using isotopes, and has been used for determining

C he icctiveness ofthese compounds, for research on the
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, b.-tvcn checmical structure and physiologicalC • ci ana oa thQ biochenoical study of farm chemicals.

2. Antibiotics

In the field of the application of antibiotics in farm
ci~h~icals, the offcctivencss of cyclohcximide against tamaen-
'"i b~to disease, glyseofulbino against apple moniriya disease,
.nti-mycino against peach anthracnose, and streptomycine a-
gainst tobacco wild fire disease has boon acknowledged. Bias-
tciJ1in S, found by research f.imcc at discovery of a
farm chemical, is noteworthy as a Japan-
cso product for the control of rice blast disease and also
in Lcims of future prospects in research on antibiotics for
far-m chemical use.

BlastcidinJ is produced by actinini-form germs separ-
tCGi from Japanese soil. While its antibiosis was not strong

ý:gainst rice blast disease in the test tube, it showed an ex-
ccllent remedial effectiveness in the experimental field.

Because blastcidin S checks the protein synthesis of
rice blast disease bacteria, the bacteria growth is halted.
Thus diseased spots do not develop, nor do they form spores.
ýcrocidin has been discovered and is effective against white
ricc blight disease.0

3. Farm chemical analytic methods

The analysis of farm chemicals is generally divided
into chenical, physical, and biological analysis. In terms
of thc quantity of testing samples, it is divided into ordi-
nar-y analysis and micro analysis, and in terms of operation
it is divided into general analysis and rapid (or simplifiod)
analysis. Ordinary analysis has contributed to the determin-
ation of grades ol chemicals and to quality control of pro-
ducts, v:hilo micro analysis has contributed to the measurement
of residue of farm chemicals, to their biochemical study and
thus to such administrative aspects as guidance in the use of
thcm, aad inspection and control.

For instance, it clarified the chronological change of
organic phosphuric, and powdered chemicals and contributed to
-rho cuality maintenance of chemicals through the search for
decomposition prevention agents. A'.so the study of the sur-viving effectiveness of sprayed chemicals and of the mixing "

-128 -

,0i



.. :-,,cains of the analytical
"".:.L : ;: ', . ch F.ica 1 unit opera t ion Ain

- - of the 2'cd pea weevil, micro farm
t. - 0 ion and trans.tion of farm

.t.... : u.tv',',a fatal do-seage and iatal

'.'•o:,ct che:.ti ;,ýr L-icro analysis research were
1l::C, a'nd organic mercuric prepara-

, arc ce:fuctivc in micro volumes. Their use is
,i..r - -"aInd thLy are irmportant.

S :anufacturing of farm chemicals

in, thu iicld of manufacturing farm chemicals, research
carr.'cd out in order to improve powdered chemicals,

LZ as rapidly increased with the appearance of new
i sincc the end of the war. Hydrated chemicals,

..,;iýrs and adThesive chemicals are also being studied so
- .wv will suit actual insect control conditions in Japan.

ý.ality of erulsifiers has been markedly improved due to
t.; c.. of emulsion chemicals from soap and sulfonated oil

-o Lv.t.t.ic interfacial active agents.

Thc methods of mieasuring various physical characteris-

.C2 oC C- ,r cncI. icals was proposed for physical and chemical
-.5 ;. part of the basis for studying the manufacturing

ch-:Acals. The study of physical characteristics,

,a.•s behind that of chemical ones. The impact of
J fCt ivcr•s of adding eaiulsifier to farm chemicals and

"t.x.2 .'..;,.ionship bctv..cn grain size and effectiveness at the
. ...... . ield cannot lead to a simple conclusion, because

i•s r-clated to farm chemical types and the spraying method.

5, The action of farm chemicals

.'.ile LLu'y is beinG made of the biochemical analysis
-z chu... , -hacir diffusion, and shift permeation in

.t15ZL~i of living organisms, the majority of ques-
:o.•-c . in :ianv ca_._a and even the terminology

L i uniforimity. For this study of permeation, shift
_-.u a.nna.ysis i-otopcs were used.

I1 torms of the environment of the experimental field,
L:. ..-_orption, absorption, capillarity, resolution, and dis-
ch-,u>•o oi farm chemicals in ground water and in soil are
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c'i•,clv 1at•d to th• nauaifestation of the effectivcncss and
(" :.: 3 '.. o .. chclica1ý5. Thcreforc study was made o organic

u•iphuric chumic l•, orc,"anic raurcuric chemicals, and BHC.

6. Th'3 improvco;nnt of farin chemicals directly connected
\.ith the spraying method

Since the end of the %var much progress has been made
in the improvement of vaporizing and in new spraying methods.
Thi_ -nervcd as the forerunner to the use of large farm ma-
chincs. The study on spraying methods has been important,
to:gcher wvith the application to objects of spraying, harmful
in•iccts, and the examination of control effects. (See air
zý-ayinl, p. 85) For instance, by mist machine and helicopter,
1/.• z;nd 1/20-50 concentrated solution respectively, are
sp;-,ycd. Therefore, improvcment has been made in chemical
tYjpeos to mect this effectively, in terms of the harm of
cht:;:ucals, riachines and tools, applicability and other prac-
tical functions. In the case of powdered chemicals, their
diifusion and adhesion have been studied to contribute to
their practical use and study.

C. :.ain testing and research projects under study

(1) The application of organic metallic compounds to() fa;ý-a chemicals Agricultural Technology Research Center

(2) The application of carbamate compounds to farm
t chcmicals -- Agricultural Technology Research Center

(3) The application of mold-resistence antibiotics to
L l•farm chc;aicals -- Agricultural Technology Resoarch Center

-- (4) The galenical pharmaceutical study of blastcidin

S -- Agricultural Technology Research Center

S(5) The study of white rice blight disease by sere ci-
diin -- Agricultural Technology Research Center

(6) The physical-chemical study of the glenical phar-
macy ol larm chemicals -- Agricultural Technology Research

Center

(7) The improvement of auxiliary chemicals -- Agri-
cultural Technology Research Center
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.. ) 'i. c.'•. I.:l nicr, cztiratlion method of new farm
., .. ,ictu•i'l T'cc'nology Research Center

(.J) T'i confiriaý-tion of separation of now farm chemi-
c'. .. '. tc c,,.unio;rapic method -- Agricultural Technology

T) i, of effectiveness of organic syn-
C-- ,:,ricultural Technology Research Center

(11) T'c biochcr~ical study of now :'arm chemicals --

.-itur'z,. "'chnology Rcescarch Center

(12) The absor-ption z;nd shilt of I-BHC in wet rice --

l.tL., '•aul Tcchnoloy i x.arch Cnter

(1j) The diliusion el' nenatode-killing chemicals ap-
* ; ii soil -- Agricultural Technology Research Center

(i) Th2 action of PCP in aqueous solution and in soil
-- A.j:icu tural Tcchnology Research Center

3. l'rority tsting, and research projects in the future

I. 'fL'4 study of larm chemicals effective in the unre-
solved fielos of control

, ~is a need for vigorous promotion of study on
.c;;ifcas that arc applicable and effective in the con-
: of t'to fo1oywing: vhite ricc blight disease, various

Xi•,: of soil dar.nagc, harmful insects resistant to chemicals,
.:....I.t occurrence of harmful insects on fruit trees, ulcers

o:i cizrus fruits, and study of grasses, because control in
"•- arc .'as has not yet been achieved.

2. 'Study on the improvoment and utilization of farm
chcmicaals.

.,vcn farm chemicals that are already used for control
-. •- ioon• ior" nu:.:eus improvements; for instance, those that
2.•- i~v,.-pO1 ious to humans and animals and of little harm

.. c.,- (.uch as neimatode-kiuling chemicals that can be used
o....L yý• t to be harvested). It is also necessary to

study strongly selective chemicals that aro of-
: .c~iv, on harmful insects, yet are harmless to natural enemy

- 13.1 -



, : ,.r oa pcrm.lti n- farm chemicals that protect crops
U••Kb .pliuatio to pts of grasses that load to withering.

3. Study on the application of antibiotics to farm
chemicalb

It has been proved that some antibiotics are extremely
ci"'.ctive as gcrmicidc• in agriculture. But the appearance of
n-. cheimica-1 that are effectivc in the control of white rice
b1 i gh t disease and virus diseases is hoped for. These ma-
t..rials, together with organic synthetic compounds, are im-

portant source materials for farm chemicals, and they ueedfurther s t uc.

4. Study on the utilization of natural matter for farm
chemicalsIA present synthetic organic compounds form

t-•a ýain axis of farm chemicals, derris, nocotin, pyrethrine
and other botanical insecticide ingredients are not given suf-

* fic..cnt attention. But they all have respective charactoris-
ticks, and in vicw of the discussion of the ills in the idea
that synthetic farm chemicals are all powerful agonts, the
study and utilization of natural matter will again be the
tepcic of1 discu•slon. Especially in the case of incentive
Sagenits and avoidance agents, they have learned from natural
mnattur.

5. The relationship between the chemical structure and
physical-chemical characteristics and effectiveness
of effective matter

The clarification of the relationship between the em-
pi-ically intensified chemical structure, and physical and
C.*-.,.;; icailc: it is imrerntive that in the study of farm chemi-
Cals ue endeavor to inquire into the establishment of theor-
ics concerning thI.n.

6. Study on the analytic method of farm chemicals

The guarantee of farm chemicals is always done by the
clear analytic method. The recent discovery of new chemical
an.-ytic ncthods and the progress in analytical instruments
have been widely applied to the analytic method of farm

-132-
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.iS:'por-ant to establish new analy-

S;. .T ., bcy promptly applying the
..Ctl -,.Lth)d% to farm chemicais. With

o." th; an:,lyLic method, all fields of the study
c-l.Call mz..c~ -.rogrcbs.

7. Th; chuAical ýtucy ol mixed farm chc;nicals

iT1 1 :;1, -i .iaLti:cous control %Vws widely used for
I ..- Ic;I;aU the cdircetions wIrc provided by the mixing

.,. l requet for tihe imAultancous spraying of insec-
, nniýd gc;rnicidus has bccome strong of late, in view of

.• .... hortac in rico fields and the establishment of the
:v•.•;.n•- ' thod. :,oruovcr, the mixing of various ma-

z ýuca 4,.:; herbicides and fertilizers has been attempted.
...~ Te clarification and improvement of the chemi-

1-' :..' yiiC i;.mp-"ct due to mixing remain as a future prob-
S. ithe fact that a physical and

Q C•• - 'Cn 0o4 the main chemicals, due to the mixing of
";L-, i .o i a-7.LitS of farm chemicals or emulsifiers, is possible

,ai. ;e ;itL the passing of timne during storage is pos-
- rk'.Lcnt wide-range problems.

6. Study on the improvement of the galenical pharmacy of
faj-.. chmcaicals

Th i:e rovcment and study of galenical pharmacy suit-
• ur o .ajor chemicals has boen constantly carried out.

Sarc such fields in the improvement of galenical phar-
-. Lc•s root pcaietration, water surface application, soil

. .ion, ranulc spraying and the utilization of mist,
-.;uit::ble to spraying equipment. Farm chemicals in

;or:., and the automatic adjustment of chemicals are under
c.;;.;~iration becausc of thicr i :..-pfied use. Insecticides
". .... ... ' of high concentration yct without adverse harm and
h.LI.r;2.Lc: o:lo'.. viscosity have important characteristics for

14." i spraying. Theoretical study to support the
.jovv sýzudivZ must be continued.

). itudy on growth adjustment chemicals of plants

T2 study oe herbicides, plant hormones, growth con-
",;c... ch'icals, and drying chemicals, with the exception of

..;ic -s, hns markedly lagged. Iven in the case of herbi-
ci..., t heir chtemical and biochemical study must awPit progress
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S Invi".I, v~c., oi' •rcnc-s in agriculture, the study

10. Study o:' the action s1 farm chcmicals in plants and rII
soil

The action of farm ch.ntiicals h.s an extrcmcly wide
ra;n.:. Taheir action in incts, patho-;onic germs, and in
g;r-a:--u h1as bcun pursued fromn the aspcct of application.

Ti., action of farr, chcmic.,ls sprayed in the air is
¢'.:.,ind solely in the spraying method. When it reaches the A
action pnii.t, study develops in the biochemistry and physics
of fatrm chlmicals. This realm forms a science boundary, and
the overlapping- study by respective specialists will be ef-
fQctive. It is significant research in the safe use of farmche:,.~icnlis. -

11. Study ef the utilization of isotopes on farm chemi-
cals

The utilization of isotopes has clarified such deli-
c:.tA ai.pccts as the action, decomposition, and analysis of
micro farin chemicals xvhich are utterly impossible with other
.. an•i. Its full adoption is difficult because of the control
o" its use and the elimination of contamination, but it

Lhouid be developed as a powerful means of research.

12. Study of the protection and quality of harvested
crops

In the past farm chemicals were solely used for the
crops to be harvested, and there %,as a little interest in har-
vcsLd crops. But since the quantity of farm products was
sucured and the taste of consumers changed, the quality and
pr:s..rvation of harvested crops became important. Because
t:,.ý use of farn chemicals decides the marketability of pro-

cuct:, the impact of farm chemicals on the coloring, taste,
flavor, and preservation of harvested crops will merit atton-
tion in the futurc. In the case of the fumigation of ware-
hou.;_s and the preservation of tangerines, the method of
their uso in many instances contain blind spots, ending
tlhir effectiveness.

13
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"".o.. n tL.* i;: ovcmr.t of sprvaying ol farm chcmi-

. .:,.-,v,:t , ~the fa',a checzmical spraying method 1<
. ..o;-.tio;• 'ro, a"ny iiclds. Rccontli, agriculturo

.o-ition to a,.AlvAly accept effective ipraying
%.ad ;:,V•'covcr, their efficioncy is boing

.i. addiLion to tile uso of aerial spraying. The study
, ;~..i~ j; L.ui~t catch up with this.
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IV. AERIAL SPRAYING OF FARM CHEMICALS

A. A hiitory of t.zting and research

iT'ii tcsting and research on the aerial spraying of
:chC.•icals conimrcnCd in 1953 wvhen the system of coopera-

iti'v, rt,•warch amongihe departments of insects, pathology,
.-m chc:diicals, and meteorology in the Agricultural Technology

,•-rch Center was formed and with the close liaison with
tio z. I~oAA.ido Ag, ricultural Experiment Station and the good of-
iilcc of the M•linistry of Agriculture and Forestry, along with
th, cooperation of civilians. Br-inning in 1954, the study
of z-.±rial spraying on wet fields .-s carried out with assis-
t.A:auu in test and research funds for science by the Ministry
oll ;ducation. F"or three years, by the organization of the
r_•-:earch tcall composed of universities, concerned prefectures,
V t• iarn rachine divis'on of the Kanto Tosan Agricultural Ex-
opci.ient Station, and technicians from concerned firms, tho
ýZudy vas conducted. At the sane time, the Agricultural Tech-
noloy 11cscarch Center cooperated with the testing by the
1'orcstry Agency, Forestry experiment stations, forestry bur-
.c•u, and Inter concerned prefectures. On the other hand,
b:.:-ic research in this field was carried out with the cooper-
;Ation from aircraft manufacturing companies, air lines and
Sia..m chemical companies.

'D. ~llsults ol tebting and research

(1) lFor the present helicoptors rather than fixed
,,..';..gn airplanes can be more widely used for wet fields, for-
'*6 s, zn"' pastures in Japan.

c.'0 present, several large types of helicoptors

. L Uitablc in the aeria, functions necessary for spray-
_-,Anuc i'orn The economic viewpoint.
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•:;) 'Jic dz:]in[ de ice, inisting. device, and granule

,dvcuc hi.vc bcun dveloped to a point of becoming I•t

(.W) Vnriou• :sp-2cts of aerial spraying are- Flying
. p-r hou;; flight altitude, 3-S m (0m); of-

-:)i*_ , _-q, ri'anc (or fii-Iht interval), 18m.

(.) 3o lar' the practicality has been confirmed via-a-
rice, harmlful insects and blights on fruit trees,

.in ;ditiun to io:ccts harmful to forests.

C. ;..in testini, and rescurch topics undertaken at present
: iwLtituLtio is presently conducting research on aer-

a research project. Actually, various state,
L - u-_.I a;ao civilian organizations are independently or

, ;- ty c',rying on various tests in this field. There
dcvc.o-.ýcntal committee composed of state and civil-

... rcl;•r' and other concerned experts has been estab-
- he .'.:;-icultural, Forestry, and Fishery Aviation

1,, L10i:1. it h,.sguided the planning and execution of
. :;.u; n.d cxam,,incd their results, with considerable

D. 'Iriority testing, and research projects inthe future

"I'e acrial spraying method is already in the practical
•.;._., but the folloxving research projects remain for the fu-

(i) Study on the types of aircraft to be used for
y:. : 'Thcre is a need for re-examination of rotating

..i;,. erzit a- vuell as fixed wing craft.

(2) Study on the improvement of spraying devices:

l,'hIilc the spraying device is widely used, improvement

•s <ji, "-rcquircd in the spraying method.

(3) Study on various dimensions Gf spraying flight:

In adidltion to the expansion of object harmful insects

arn t:.. i;aprovcreat of aircraft types and spraying devices,
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I ~ p~yiLný :upucd, al titude, intervals are posed as now rescarch I

(4) Study on spraying materials: °

The sir,;ultanuous use and mixing with other agricultural
x,; \uilsas Nyell as new f'arm chemiicals, new chemical types,a-d composition offer topics for research.

(5) Study on spraying technique:

Ecvi study is required because of the progress made in
-th- control of harmful insects and blights (including progress
in far-'i chemicals).

(6) '.Icteorological 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 on the expansion of the application surface
of aerial spraying and development:

Theiraprovement of economy of aerial spraying including
the comprehensivc utilization of aircraft for agriculture and
f•o•ests must be attempted.

S(8) Study on the aerial spraying testing method:

Study on the improvement of the investigation method
of effectiveness of aerial spraying is desirable.

13.
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V. SOME PROBL:21ATIC POINTS IN THE ADVANCE OF
TESTING AND RESEARCH

1. On Uhi consolidation of research organization and

Thi sectcr of harmful insects and blights is related
only the uspccts of cultivatioa and growth, but also

o Le transportation and storage of products. Therefore,
:...i •,_.ing and rcsearch institutions concerned with the
i.:oiucLion of plants in agriculture and forestry have rela-

.:" '-cal'.> in this sector and thus engage in research ac-
'i. x s Undeýr this system mutually closely related re-

- cczlons belong to separate institutions according to
nt objccts of research. Research itself is iso-

l..u.c ano bCCOes frag-mented and systematic and effective re-
I) coyus difficult. Accordingly, the following con-
.•.Oiio O the consolidation of research organizations

t • .. is required in order to correct such defects and
,o notre efecctively, problems confronting researchers.

1t i;ill be advisable to re-examine research topics,
.. : '..o. s to th.cm related to basic research. This

.C devloped urgently and wvith priority in the future.
"•hv •icLhod, organization, and management of re-
thca A7,ricultural Tcchnology Research Center, Which
In charge of research, must be scrutinized so as to

ctivcly carry out basic and common research and to
.1i./tc the systen for the closer coordination among dif-

-. ci;ýýarch institutions, for the systematic and effec-
, cion of various aspects of research from base to

.on and practice. This must be pointed out, espe-
".y in the nowv ficlds of research that form special re-

-7h reaL:.s', as the research on plant viruses, utilization
0_ n.tural encmies, and harmful ncmatodes.
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ii
Li.raying z|pccd, altitude, intervals are posed as new research
top3.cs.

(4) Study on spraying materials:

The simnultaneous use and mixing with other agricultural

nr:.,,crials as well as new farm chemicals, new chemical types,

and composition offer topics for research.

(5) Study on spraying technique:

New study is required bccause of the progress made in
the control of harmful insects and blights (including progress
in farm chemicals).

(6) Meteorological 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 on the expansion of the application surface

o0 aerial spraying and development:

Theimprovement of economy of aerial spraying including

the 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 effectiveness of aerial spraying is desirable.

I1
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V. SO P.IE PRO3LIIATIC POINTS IN TIHE ADVANCE OF
T2"STING AiND RESEARCH

On tne consoliCation of research organization and
ý; y ste

h-- sector of harmful insects and blights is related
- onL oy the .spccts of cultivation and growth, but also

-oL %[transportation and storage of products. Therefore,
:...i tcn �.uand research institutions concerned with the

10%oluct o1 of pl-nts in agriculture and forestry have rela-
y- h. in this sector and thus engag. in research ac-

* i. Under this system mutually closely related re-
:. cctiois belong to separate institutions according to

t riea•t objects of research. Research itself is iso-
... : ane bzco.,es framcnted and systematic and effective re-

.-. :. cos difficult. Accordingly, the following con-
ion on the consolidation of research organizations

' , .. is required in order to correct such defects and
4: -,;divc ufý"cctivcly, problcms confronting rcsearchers.

iý vill bo advisable to re-examine research topics,
* .nI :._•ro•l.chs to then= -elated to basic research. This

c.. ,velopnd urgently and viith priority in the future.
r n thod, organization, and man:gcment of re-

th; ýh,:;ricultural Technology Research Center, which
In charge of research, must be scrutinized so as to

.. eiv~y carry out basic and comnon research and to
._li-t thu sy:;ter.m for the closer coordination among dif-

n ;u;rch~ institutions, for the systematic and effec-
' -•. ;cution of various -spects of research from base to

. .cion and practice. This must be pointed out, espe-
_., in tAie new fields of research that form special re-

a.z.h realms, as the research on plant viruses, utilization
oa. n-n.•ral enemies, and harmful nematodes.
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2." On thz! strengthening of research that is presently
ncccssary

Thu following apparently should be taken into consid-
* oration in orCer to gradually consolidate the organization

and ysttc:a of rcaezrch in accordance with the afore-mentioned
bn~ic direction and to solve many i, v portant problems follow-

* ing tho current improvcaent in agricultural structure.

(1) The strcngthening of research on the utilization
of natural enumios

SRcscarch on the utilization of natural enemies covers
a wide range, including farming, horticulture, livestock in-
dustry, aud forestry. With the enhance-c, importance of A
r-cs.arch in recent times, research techniques have become 4
h!igly sophiscated, and tn,7*.- rao ii'iza oc.. .. ; .. -ew fields
with particular research realms. Accordingly, it is neces-
sary to rc-examine and consolidate the organization of the
Agricultural Technology Research Center for the future de-
vclopmcnt of research, and to strengthen research on the util- 4
iza tion cf natural enemies in the fields of farming, horti-
culture, livestock industry, and forestry as well.

(2) The strengthening of research organization nn

harmful nematodes

C• The research on harmful nematodes has become more and
more important, as in the research on natural enemies. The
ruc :arch itself is being carr'iod c ir particular fields. But
only the Agricultural Technology Research Center, the Horti-
cultural Experiment Station, and the Hokkaido Agricultural
-:xrerimcnt Station are capable of carrying out research on

r;..ful ncmatodes. Therefore, consolidation and strengthen-
ing of the research organization and system in this field at
the afore-mrcntioncd institutes are required.-- The strength-
ening of research on the control of nematodes in horticultural
crops and warr. zone dry field crops is particularly urgent.

(3) The strengthening of research on plant virus
6iscases

As the ir.,portance of the study of plant viruses was
rccoxnized, the Plant Virus Research Center was established
in i963 as an institution in charge of the basic research
oi plant viruses. Thus the consolidation of organization
."and system in line with the afore-mentioned aim has been

-140 -

__ _ __ _ _ __ _ _ __ _ __ _ _ __



Ii

on to this, it will bc necessary to
c1.. ' ti:- 2 rch on Uhe application and practice of

::,L of p:;,ticular viruses on fruit trees, vc~otables,"-;~ t '..'rr::p;.-,ib(;;brs, Znd dIry field crops in horticul-S.-d forcscry.

(.1) T1he strengthening of research on the harmful in-
a... d blipghts of dry field crops

Therc i-. one rescarch section each, on tho diseases
w (i'y fi¢ld crops, at the Tohoku Agricultural Experiment

Z.A.-.tfltn anu 1-yut;hu Agricultural .Experiment Station, and one
:"ý suction cacil, on harnful insects, at the Hokkaido.::iuLur.". Exp.ýri~ment Station and Toholu Agricultural Ex-. :nt Station. All of them, however, are weak. Therefore

-to po-,-,;rfully promote the research in this field
2 .'L -.ill bu iýporative to strenzthen the research organization
S•u:. iy•:,, on har-.ful insects and blights of general dry field
crops, L)a:turo grasses, fodder crops, and tea.

(5) The strengthening of research on farm chemicals

Yhero aru five research sections in the Department of
1?r Ch¢:iicals, Division of Pathology and Entomology, Agri-
Uc-tu,..l - cchnology Research Center. It is desirable, to

.' ttnhe'i situation in the future, to strengthen the organ-
1:.---o4 o-. the A.ricultural Technology Research Center as
.. s to strengthen the application and practical use in

ic. ds of farming, horticulture, forestry, and utiliza-
tion; processing, thus systematically and effectively pro-
,o ics•carch while maintaining close mutual cooperation.

S3, Oa the consolidation of special machines and facili-
S~ties

:).•r the testing and research on harmful insects and
S: isolated hot houses with simple air conditioning

...... , screen houses to shut out carrier insects, iso-
iLd •:; irnt sites are needed for soil insects, blights

, .to , and high pressure sterilizing machines, breed-i::•r,,•.. f•"bi-'uedin- experiments on harmful insects and the •c." t,.i insects, mobile research vans (Laboratories),

., ..r -.- al machines and facilities are required. But,
. ....:.ns and facilities require a large amount of

,. ,. , .iy are not generally available. For the effoc-
",.�.~:o.. oZ research, it is strongly desired that prior-
. v ;l -o the installment of these machines and facili-
.addition to the consolidation of organization and
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