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I General Rules for the Enforcement of
Dlsease and Insect Outnreak Forecast Work

- for Ordmary Crops .
t ObJectlve "

’I‘o 1ncrease agrlcultural productlon on sound and stable bas1s itis
'.'necessary to establlsh appropriate ¢ontrol measures based on precise-

- forecast information on the occurrence of -plant. dlseases and pests whlch_

‘ 'would otherw1se cuase serlous 1osses of- crop ylelds : '

Rat1ona1 control measures. should be taken to 1ncrease the yelds of rice,
'-"*wheat and other fleld crops.. This' Rules- was issued in order to bring

‘ ',.'-'1nto operatlon the service busmess of forecast for the occurrence of plant

' -dlseases and pests on the ba51s of Artlcles 23 31 and 32 of the Plant
-Protectlon Law IR o

2nd ' Busines's and Others"f-

(1) In the State and in each Prefecture(reg10nal admlmstratlve units

- called To, Dou “Fu, or Ken) d1str1but10ns of plant diseases and pests pro-

‘_pagatlon of plant pathogens and pests, meteorology, and growth cond1t1ons
of ‘crop plants should be surveyed and assessed, in order to forecasting the.

o occurrence of plant diseases and pests The. forecast J.nformatlon will be

R :transrnltted to. persons in concern in time.for approprlate control to be
o practlsed agalnst the plant dlseases and pests '

(2) Prefecture 1s requested to cooperate w1th the State to execute

L the service business in following the advice and suggestlons and business.

- _plans la1d out by the State in: addltlon to the Rules descrlbed here
"""'3_rd"-. Busmess Operatlon System
Prefec:tural governor w11]. appomt staff for the busmess, those who are

' to forecast the’ occurrences of plant diseases and pests (' forecasters")
and those who are to control these dlseases and pests ("' control men'"),

N 4th Survey

(1) Survey on the occurrences of plant dlseases and pests,‘1s carrled
_out to prepare data for forecastmg, and to obtaln 1nf0rmatlon for 1rnprov1ng
: -,-or dev1s1ng the methods of forecastlng :

(2) In the survey busmess great care. w111 be taken for the selectlon
;_-,of the survey items, and preparatlon of pract1cal appllCdtlon plans; to be
:operated in good commumcatlon on. local and natlon w1de scales



(3} Survey w111 be made by the staff in both selt.cted areas of the
-'model fields and general fields, by exammmg plant dlseases and’ pests of
‘rice, other cereals, sweet: potato potato. and. other ‘erops, ’I‘he sur vey

comprlses fixed spot observatlons and fleld tr 1p observatlons -

(4) The Dlrector General of the Agrlcultural Admmlstratlon Bureau .
M1n1stry of Agrlculture and Forestry W111 dec1de the standard 1tems for the
survey practlce ; ' oo S SRR .

"5.th. Informatlon o

_ (1) Prefeetural governor will appomt a person resposﬂale for dlstrlbu— '
tion of mforrnatlon He is to summarlze and dreft the survey 1‘esu1ts :

(2) The person in charge must dlstribute mformatlon Wthh has been o

prepared on the ba51s of the survey results to the: persons concerned qulck- o

ly and with accuracy, and also report to the Director General of respectlve -
‘regional Agricultural Administration Bureau (1n Hokkaido, the Director =
General of Agrlcultural Administration Bureau,. the Mlmstry of Agrlculture :
and Forestry who is. respon51b1e for thls JOb) o . R

St_h. Report of the Busmess Results

Prefectural Governor must’ summarlze the- busmess results in an an~ L
nual report every year, and submit it to the Minjister-of the’ Agrlculture :
~and Forestry through the Director General of the. reglonal Agr1cultura1
Administration Bureau, by the end of June of the followmg year. (In .
Hokkaido, the Director General of Agricultural Administration Bureau
: the Mlmstry of Agrlculture and Forestry who is respons1ble for thls ]Ob)

.Tth._- Support by the Government
B The Government w111 subs1d1ze the total or a part of the expendlture
© necessary for the executlon of thls busmess perrmtted under the Govern- -
: mental Budget ' S SO
8th Others
Any item neces sary for the execution .of the Rules may be de01ded by

the Director. General of Agrlcultural Admlnlstratlon Bureau the Mlmstry |
of Agrlculture and Forestry s : '



: lI Detalled Rules for the Enforcernent of D1sease and Insect
Outbreak Forecast Work for Ordlnary Crops '

| l Ob;]ect1ve E

_ To execute the forecast busmess for plant dlseases and pests the B
rules prov1ded in both the General Rules for the Enforcement_ of Dlsease and

Insect Outbreak Forecast Work for Ord1nary Crops (abbrevlated as the =
: -Rules) and the Deta1led Rules now to: be descrlbed here are. to be observed

2 Execut1on of the Busmess '

(1) Each prefecture may dec1de every year the schedule of the busmess
: based on the Governmental plan of the busmess and d1rect10ns of the Govern-
-ment and execute the bus1ness :

_ (2) The forecasters descr1bed in the Rules Srd may be named pre-
' .fectural forecaster (one) and dtstrlct forecasters (several)

. Prefectural forecaster w1ll belong to the Prefectural Agrlcul- o
tural Experlment Stat1on and do the buslness as follows :

s (a) plan the detalls of the schedule to practlse the busmess
- based on the survey standards llsted in the supplementary paper 1, and
'-_plan(l). -y
- . - (b) 1nstruct the dlStI‘lCt forecasters, .. o

" (c) - do the surveylisted in 3, -
S (d) analyze the’ records of observatlon and survey, prepare
" the plan for forecast 1nformat1on and hand it to. the person in charge of
dlstrlbutlon of 1nformat10n

S (e) do specml survey and 1nvest1gat10n necessary for the ex..
.-ecutlon of th1s busmess ' :

_ b.ﬁ. D].Stl“lct forecasters may belong to the plant dlsease and pest
- 'fcontrol statlon of the ass1gned dlStI’lCt and do the busmess as follows '

“(a) do- the survey listed m 3 : Lo
R _ (b) do the. survey inthe "'model-field" for determlmng tlmely
' ,_appllcatlon for plant disease and pest control , instruct the mspectors who
are adopted based on this Detalled Rules (emended rule 492 - 28th and 29th
of Aprll 1954) ' T
e : (c) glve suggestlons to the control men,
(d) if necessary, prepare the plan for obtammg forecast
1nformat10n in the dlStI‘lCt concerned under the dlrectlon of the prefectural
"'forecaster S S -

(3) “The control men may do the survey ‘and observatlon under the
-_-dlrectlon of the respectlve dletrlct forecaster and report the results to the
-'(sarne) dlstr 1ct forecaster



3. Survey ‘

Survey and observatlon w111 be conducted in the model f1elds w1th or
without measuring- equipment, by way of elther fixed spot observation or. f1e1d
' tr1p observation in the assigned area, The exper1mental plots. Awill be set
up in takmg conmderatlon the. purpose and nhature of the survey and based
onthe standard of the survey practice listed in the' supplementary paper- 1, :
These plots are the forecastmg plots: for analyzing and examining the char- '
acter1st1cs of occurrence, transitional condltlons of occurrence, for dis-
covering incipient occurrence of plant diseases and pests for determmmg
the adequate time of plant disease and pest control, They may be prov1ded
equ1pment for trapping plant. pathogens for trapplng pests and for mete- S
orologlcal observation. - S S '

4, -Inforniatic'm :

. The announcement of the forecast w111 constttute the techmcal bas1s R
for establishing. tlmely, rational, and economic control methods for plant
dlseases and pests and they rnust be fast and aocurate o

_ 1) The forecast 1nforrnat10n and reports w111 be separated mto fore- o '
cast 1nformatlon alarm notlce 1n01dental notlce and rnonthly report

_ a., - The forecast 1nforrnat10n w1ll be 1ssued on. the forecast of
occurrence and’ tran51t10nal condltlons of plant: dlseases and pests based on _
the survey-and worked out by prescrlbed forecast- ‘methods. ~As a rule; the
report will be issued once a month., The. descr1ptlon 1tems may cover: the
' ‘names of, plant diseases and. pests, the time of.the occurrence, areas of the

occurrence “the Pplace of the occurrence "and comparlson of the current

occurrence. ‘with the occurrence in the ordinary year-or in the prev1ous

year, the outline ‘of the forecastmg ba81s suggestlons for plant dlsease

‘and pest control (necessrcy or unnecessity of the control,: frequency and

- .appropriate date for control chermcals for the control etc ) and oth_er '

requlredrcems ' : : R T e e
b. The alarm 1‘101:108 w111 be 1ssued whenever there 1s a. probablllty o

: of severe outbreak of an 1mportant d1sease or pest and it is" necessary o

_ take proper steps 1mmed1ately to arrange control programs There w111
_be described the name:'of’ the dlsease or pest the place (mty,_town or , .
. v111age) and time of probable occurrence estlmated degree of occurrence, e

- recommended control. measures and tlme of appllcatlon ete. The upper |
= -edge ot‘ the form w1ll be, stamed red SR L

.c.- ' The 1nc1dental notlce may be 1ssued whenever any pecuhar
: plant dlsease or pest is d1scovered or a sudden change in the' condition
~of‘occurrence. of economtcally 1mportant plant dlseases or pests is not1ced

- such as: 1n01p1ent occurrence -marked . tamatlon in the peak: occurrence of.’

plant dlseases or pests -and abnormal flight of pests toward the. forecastmg
: larnp ‘In the notlces the 51gn1f1cance and the obJectwe of the problem w1ll




‘:be commented, lf necessary The style of the forrn is free, but the upper .
-jedge of: the form w111 be stamed blue. ' - : :

di - The monthly report w111 be perlodlcally sent to the offtces
concerned summarlzmg all the survey data every. month - The. desc:rlptlve
items may cover the outline of the meterologlcal observatlons the condi--
_,_tlons of crop growth ‘the conditions of occurrence of major plant dlseases '
Jand: pests 'such as the date of the incipient occurrence, .of the 1nc:1p1ent
trapplng of the plant pathogen in:question, and of the: 1n01p1ent k1111ng of the
- pestin questlon by light trap, : abnormally abundant fllght of the pests,  the

- _season, tran51tory condltlons of the occurrence, the area of occurrence,

' the degree of oceurrence, etc ,- which are the results of varlous klnds of
:';survey and examlnatlon carr1ed out every month ' - 5

(2) ’I‘he forms for the forecast mformatlon the alarm notice, and cf
the monthly report are glven in the supplementary paper 2. '

_ (3) The person in charge of dlstrlbutlon of 1nformat10n w111 as a rule
~ be the chief of the D1V1510n concerned. The informations may be sent to the
: followmg offlces ‘which are resposible for planmng control practices, in-
“struction, ‘and dlstrlbutlon of the information: Plant- Disease and Pest. Control -
Stations and the staff there, the. Assoc1at10n for Plant Disease and Pest
Control of the prefecture and of the- district ‘concerned, agrlcultural organi-~
zations of the prefecture, .city or country; the Agricultural Extension Ser-
vice offices, the. Agrlculture and Forestry Offices; the neighboring Prefec-
f'tural Governments the Agrlcultural Experiment Stations, ‘Department of
‘Plant Quarantine Offices, the Agrlcultural Admlmstratlon Bureau, the
Mlmstry of: Agrlculture and Forestry, the Offlce of MeteorOIOgy, press of—
: flces broad castlng eompanles etc e :



S_uppleme"ntal.p_aper_ 1.

Standard of Survey Practlces

General Conmderahons

1, ObJectlve of the Survey

The Survey eonst1tutes the basm for forecastlng the occurrence of plant
diseases and pests. It is not too much to say that appropr1ate control prac-
tices are dtrectly related to the success or failure of the forecast Therefore
the survey items, date, frequency,- and method must be determined for the’
respective plant disease or pest in problem to do- accurate forecastlng.
Even when ideal surveys are dlfflcult to do, it is essential not to mlss
1mportant pomts of the survey from the pomt of forecastmg

| II. Types and Contents of the Survey
“ 1". | Survey m the model field for forecastlng

The model flelds for forecastlng are establlshed in spemal spots ‘
“for perlodlcal surveys. - The model-fields may ideally be classified 1nto

the fields for the analyses of charactertstlcs of outbreak, for the survey -
of transitional conditions"of outbreak, for the dlscovery of incipient occur-
~rence,. and.for the determination of the date of timely- control practices, =
which are dlfferent Ain position, schedules, area, etc., on. the basis of the:

- objective and the nature of the surveys, If it is difficult to do.so from the
. points of labor. for the survey, absence of spare’ areas, or expendlture the
- model-fields for the analyses:of charactertstlcs of outbreak -and: for the =
o =determ1nat10n of the date of timely control practlces are: flrst of all’ to be.
set up, and other types of the model-flelds may. be c0mb1ned into’ one,- or
any approprtate flelds of the growers may be substltuted for them ' '

. (a)_ ’I‘he model flelds for the analyses of outbreak

’I’hese model flelds should be selec:tlvely set up 1n pos1t10ns o
where p0551b111ty of outbreak of ‘the dtseases or pests is. h1gh In these’ f1e1ds,' z
-definite varieties. of crops should be grown- under the: same cultural practices =
. every year, to e1uc1date how the condltlons of cultlvatlon of meteorology, and _
of other environmental factors are mfluentlal or related to the outbreak, -
‘and / or mfluencmg or relatlng inthe current year, The survey results
- ‘obtained in these flelds Wlll be useful for the establlshment of new fore~-‘
castmg methods, and also’ ‘available for forecasting the occurrence of the - - |
plant dlseases and Ppests- in- problem as made: by the forecast methods cur-
- rently used, Therefore, the varieties of the crop,. cultural: practlces -etc.,
Sin these flelds may be d1fferent accordmg to the obJectwe and ‘the- methods
_ ‘to be’ used. : No’ changes related to cultural pract1ces and varleta.es used.
' _‘.1"‘are allowed in these model f1e1ds ‘Lll’ltll all analyses and. surveys are through



even if there occurred some changes in the varletles of crops and cultural
% _practlces in- the adJacent flelds of growers

(b) The model flelds for the survey of f'luctuatmn of occurrence _

: _ The model f1e1ds should be set up in the area where occur~ -

rences of the plant dlseases or pests are representatlve of the district con- .
" cerned, and representatlve var1et1es of the: crop in the district concerned
should be’ grown by tradltlonal cultivation practlces in that district.” There-
- ‘fore;:if there occurred a marked change in the Varlety of the crop used
-~ and / or cultivation practices in the district concerned, the change may -
g also be adopted. in the: model. flelds The survey results are treated as
' -representatlve of the fluotuatlon of occurrences. in the. current year and
become important data.in 1earn1ng the changes of the fluctuatlon as com-
- pared W1th those in the ordmary year.

(c) The model flelds for fmdmg 1n01p1ent occurrence _

: These flelds should be set up to fmd 1nc1p1ent occurrences of -

. any plant diseases or pests in the district concerned. The care should be
'taken for- selectlng the position where. the.plant disease or pestin problem-
~ occurs earller and more frequently than at other p051t10ns ‘The positions

of the’ model f1e1ds ‘the varieties of the crops, cultural practlces in these
fields may be changed accordmg to the plant dtsease or pest in problem or
~ the schedules -of the current year : : '

| ._(d)‘ The;m_od_el‘-fields.for detérmi_ning the date of timely control
practices '~ ' . . o B D R R -

- In order to obtam data on the tlmely control perlod and the
range of control; and on the necessity or unnecessnty of control in the dis-
trict, concerned; ‘the model fields should be set up at a rate of one in an -
area of about: 1000 to 1500 ha, where the time of. occurrence of the ‘plant
dlseases and pests in. problem and fluctuatlon of the occurrence are almost
unlform ~The. survey will be conducted by the assigned 1nspectors under
. the’ guldance of- the dlstrlct forecastor - These fields will be managed
-'accordmg to the ! management practtces of the model- fields for determining -
tlmely control pera.ods of plant dlseases and pests" {Act 49 _Aprll 28, 1954).

;2. The survey in the expertmental forecastma L

Sl rI‘he e\:perlmental forecastmg 1s to forecast the occurrences of
plant dlseases and pests on the basis of the- knowledge of ecology of plant

_ _pathogens and, pests -and, ‘their trans1ent cond1t1ons, from biclogical points .
-of view,. in the current season.  Therefore, the effects of physiology and

: : ecology of the plant pathogens and pests in problem on occurrences must = - ‘
“ be: studled in. order to. estabhsh this- ‘method.: Occurrences of plant diseases
~and pests-are under marked 1nfluences of cult1vat10n practices in addltlon
“oto env1ronmenta1 condltlons Artlflclal elements in the cultlvatlon may



affect the physmlogy and- ecology of plant pathogens and’ pests ‘as’ exempllfled
by the fact that utilization of rice blast- registant. varlety of rice has’ changed ‘
‘the race distribution of the’ pathogen shlft of crop season has changed the O
degree of dormancy of the rice stem borers. . Startlng from knowledges of
physmlogy and ecology of the plant pathogens and pests in problem, it is- -
" necessary. and it is con51dered poss1ble to establlsh exper1menta1 forecast-_
1ng methods S . . - y : e R

 As't a practlcally establlshed forecast rnethod the flrst emergence sea-’ i
‘son of the rice stem borer.can now be: falrly accurately forecasted from
the length of time required for pupatlon (and emergence) of overwmtered
nymphs when reared at ‘75°C Th].s W‘lll be descrlbed in detall 1ater

Itis requlred to dev1se 51mpler and more practlcal methods for asses-
sing Susceptlblllty of rice varieties to the rice blast, and. forecast rnethod
for the emergence season of the rice stem borers, In the former, rice _

- sheath inoculation: method and monoiodo-acetic a01d reactlon and in the -
© latter examination of spermatocytes of nymphs have s0 far been trled
: for these purposes : S e

-3, The survey on the occurrences of plant chseases and pests by o
: patrollmg over grower s flelds > ; .

_ The survey at leEd spots and also expemmental forecastmg will
give accurate forecast for the occurrence ‘of plant dlseases and pests at the
survey spots but the. results may not cover larger area.: The obgectlve of .
this survey is to obtain data COVEI‘ll’lg actual aSpects of local variations in ..
‘occurrences.-of plant discases and’ pests, so as to supplement forecastlng
data obtamed by fixed pomt observations, and be generahzed to cover the i
: whole area of. the dlstrzct concerned R T S :

In the flelcl patrol 1nspectlon there are two methods qualltatlve
and quant1tat1ve In'the former; occurrences of the d1seases and pests -
may be roughly observed by field patrol 1n3pectlon over-the dlstrlct con- N
cerned,  In the latter; fieldsare randomly selected from each subd1v1s1on 3
of the dlstrlct showmg s1mllar degree and pattern of dlsease or.pest. occurr- o
ence; or flelds ‘are’ systematlcally selected without d1v1d1ng the district.
In’ e1ther way, it is necessary 1o.collect the data by. makmg the observatmn
- within a short time. in order to’ grasp the actual aspect, of the. occurrence of
__'.plant dlseases and pests For:this, utlllzatlon of efflclent transportatlon
establ1shment of qLIle method of observatlon -and the. sklll and experience
~ are-required.” Indirect 1nformat10n obtained from the growers: should be. -
o Judged to be reallable ‘or not,’ Furthermore it'isg essential to obtain. data :
‘on-the occurrence of plant diseases and: pests as well as cultural practlces ,
ofithe crop, growth condltlons and env1ronmental factors which are: re-:
-+ lated to the. occurrernce of: plant diseases and pests.  The" survey results
will be utlllzed to attain the purpose prewously descrlbed by conS1der1ng
v local: variations in the natural and art1f101al cohditions and applymg knowl—
edges on the mechanlsm of occurrences of plant d1seases and pests



: 'f:_'-By arrangmg the survey results and analyzmg the data local character— |
“istics of- the occurrences will ‘be understood ~and 'also ' new 1nformatlon .

" ‘_'.'may be obtalned if the modes of occurrences in several dlstrlcts are.
o -'carefully compared

(l) Selectlon of the model flelds and test plants

_ The model flelds may be’ selected by a systematlc sampllng- I
g -_'method or the flelds may randomly selected from f1e1ds showing same .
‘degree of occurrence, when fields can be classﬁled by a prellmlnary ex-' o
_amination into several: categories on the. baS1s of degree of occurrence,
. ‘The nurnber of the rnodel fields may be over 10-per dlstrlct Twenty five
test plants per field are’ sampled as a’ rule, ‘which may be selected from
: the whole area of the fleld by a systematlc samplmg method '

(2) ’I‘lme of the survey

L _ Tlme of the survey may be determmed accordmg to ma;or .
_plant d:seases or pests’in problem As frequent surveying is laborious,
major surveys will be conducted a few times a year by selectmg the best

" -time when occurrences of’ major plant chseases and pests may be'observed.

- At the same time, ‘however, observatlons of other plant dlseases ‘and pests
"as poss1b1e should be made SRR :

"4', Survey of the farmmg 51tuatlon and the state of crop growth

The changes of varletles cultlvated types and patterns of cultl-

: vatlon and annual ﬂuctuatlons of crop growth affect the occurrences of
d1seases and insect. pests Then, it'is very important not -only: for fore-

: castlng their occurrences in the: current year but'also for 1nvest1gat1ng '
"‘mechamsms of their occurrences to grasp the general 51tuat10n of farmlng
"and the state of crop growth 1n the dlStI‘lCt concerned

. _ The d1strlct is to be d1v1ded 1nto several sectlons in con51derat1on
..-,.:,_‘of the states of occurrences of ‘major: dlseases and insect pests.. The sur-
veyis made as to main varletles (early, medlum and late ones, reSpec— '
'_-3'.‘-'t1ve1y) cultlvated tolerances of varieties to diseases and insect pests,”
- 'sowing time, types of nursery beds {how to raise- seedlings), times of
transplantlng, max1mum tlllermg stage): headlng stage, and'harvest; out-
“line of fertilizer apphcatlon (amount and time of appllcatlon) types and
_:-_patterns of cultivation (early cultlvatmg, early—transplantmg, direct
. sowing, etc ), outllne of pest control (times. and- numbers’ of apphcatlon of
‘,'-‘?-ﬁpest1c1des “kinds and names of pest1c1des applled range of control etc )

: '-'etc.‘ in® each sectlon : : : :

_ ’I‘he a1rned crops for thls survey are rlce, wheat and barley -
.’--'However the survey on the’ other crops” should be made as well as poss1b1e at
o 'fneed accordmg to the state of pest occurrences 1n each sectlon




When the items mentloned above agree to those examlned by the e
D1v1s1on of Statlstlcs and-Crops-Survey,. Ministry of Agr 1culture and
'Forestry, ‘the results and: data 1ssued by the: D1V1510n should be ut1117ed
as posszble . : SR

9. Survey of phenologlcal phenomena '

The occurrences of plant d1seases and msect pests are phenolo—. SR
glcal phenomena as 51m1larly {0 the begmnlng ‘or the’ end of chlrpmg or: =
singing, . arrival,. and departure of mlgratory blI‘dS appearance and dls- R
appearance of various animals, sprouting, - flowerlng, maturlng, _ and de—_ -
foliation of plants, ete. - Such: phenologlcal phenomena sometimes. have
some certain orders through all seasons. There is a pos31b111ty then that
the occurrences of diseases or insect pests can be forecasted from the o
observatlons of some phenologmal phenomena ‘There 'are some cases;, 1n '
fact, that the occurrences of certam pests have been phenologlcally fore- _
casted ‘ :

“The survey is based on observatlons of varlous phenomena Some '
phenoclogical phenomena may. differ among varieties in one species {e.g.
cherry trees) or among several species in a certain group of animal’ (e g._
: frogs) ‘The observatlons should be made premsely in such pomts

- B. Meteorologlcal observatlons :

The changes of c11mat1c condltlons usually affect con51derably the '
occurrences of plant diseases and insect pests. . The observations on” = = -
cllmatw ‘conditions are useful not only as the basic data to estabhsh fore-.: '
._castlng methods by showmg the effects of some cllmatlc elements on the - '
“occurrences of pests but also for forecastlng the occurrences of pests 1n

C the current year

_ There are var1ous kmds of meteorologmal observatlons However,_w-- )
' -,rellable observatlons for our purpose are two; flrst observatlons at .the -~
) meteorologlcal field; showmg the condltmns of large air: masses in- an ‘area, '

and -secondly observations in erop fields, shcwmg the cl1mat1c condltlons
- in. crop flelds where dlseases or 1nsect pests occur,

(1) Meteorologlcal observatlon fleld |

-. A The observatlons should be constantly and regularly made in :
- an: observatlon field as those in the: observatory fields of the: Meteorologmal

: Agenoy ‘An instrument shelter ig 'set up in the field. The app01nt personnel i
to make the observatlon regularly every day i : MR '

In places where a weather statlon or. Local Meteorologlcal

o Observatory is nearby, thelr data may be: adopted When the cl1matlc

~ conditions in the place for the observation of pest occurrences are apparent- -
s '_'ly dlfferent from those at the statlon or Observatory, _ such data should not

S be adopted




: - Items of observatlon Dry bulb and wet bulb temperatures
‘max1mum and m1n1mum dally air. temperatures humldlty, earth-surface
_temperature (earth temperatures at 5 and 10 cm in depth, if possible),

‘wind direction, wind speed (maxn‘num wind speed and its direction), dura--
tion of sunshme,‘amount of prec1p1tat10n depth of snow, weather, and’
-'other cllmatlc elements (cloud amount frost fog, thunderstorm etc. ) '

: At least followmg cl1mat1c elements are examlned at each
Dlsease and Insect Pest Control Office; maximum and minimum daily air
}_temperatures ‘amount of pre01p1tat10n ‘weather (in the daytlme and nlght- )
"tlme, respectlvely), and other mam cllmatlc elements _ '

b \Totlce as to observatlon Observatlons are punctually
made at 9 00 a. m. exceptmg those as to weather and other climatic
‘elements. in the- mornmg and afternoon or before the sunrlse and in the
mght t1me at need SR -

All the 1nstruments and apparatus used for the observa- ._
,tlon are to be’ off1c1a11y calibrated and approved, 'I‘hey are. mspected every
'day after use, and sultahly cleaned and repalred, if. necessary

(2) Crop flelds o

. As the occurrences of dlseases and 1nsect pests take place

 'some: mlcrocllmatlc ‘conditions in the crop fields are to-be examined at
need. The climatic elements to be examined, sites and times of observa-
tion shall be reasonably decided accordlng to kinds of dlseases and insect
pests and thexr ecologlcal prOpertles as follows

: _ Items of observatlon Temperature humldlty, wind speed
":-(aecordmg to klnds of diseases. and’ 1nsect pests, :and the purpose of obser~
~ vation, the sites for observatlon are deelded such as.'above the vegetatlon'
flat the hlgher or mlddle part of the crop’ communlty, ete, ), earth- surface

jtemperature temperature of 1rr1gat10n water, , wmd Speed and other
-elements I R

bl Notlce as to observat}.on The tlme of observatlon may be
; Ldemded approprlately However, it-is convement for making. comparison

- between the data obtained in: crop flelds and: those in the observatlon flelds
to make observatlons in: crop flelds at 9 00 a.m,

Spec1al care is requlred to.use some. 1nstruments and
'-apparatus in: crop flelds For e\ample, white shelters should be attached
- to.the bulb.of mercury- thermometer in.order to prevent the effect of direct
isunshme as. 1llustrated below.. At least three pleces of shelters of funnel
“shape made of ‘waxed’ whlte paper are attached to the bulb of the thermo-
“meter, “The’ lower margm of the lowest shelter 1s adJusted to be in. horl- -
- zontal level w1th the central part of the. bulb e '



7..- Survey by usmg spore-trapplng equlpment

_ The purpose of spore trap 1s to examme the oondltlons of the dls- o
persing spores in the air, and to- obtam the data on the forecast of the . ..
occurrence. The relations of the dlspersmg spore oond1t10ns to the occur—__
rence of the dlseases are different in the kinds of the plant dlseases in
' questlon of the region concerned, ‘or of the season,  The quantltles of the
spores are different in different types of. spore trap equlpment or.set-up -
position of the equlpment and further research is required in order to .
utilize the dlSpersmg spore conditions for the forecast of the: occurrence

of plant diseases. It is essential to accumulate the data for a long term _
and even if the method may be revised from time to time, prov1smns should '
be taken to enable accurate comparlson of the. data obtalned by dlfferent
methods - : X

(St'ationary 'type of spore trap)

: AN A plece of sl1de glass coated w1th glycerm glue 1s placed on a.-" .
o wooden stand and the- spore dlspersmg conditions is clar1f1ed by exammmg R
- the spores of the plant pathogen in questlon stlcked to thls sllde '

. ,(l‘;)f Spore trap fleld

) The spores may be trapped as a rule 1n the model flelds for e
: the forecastmg Other flelds may: be used as. substltute The rnodel flelds
‘_'-1s ‘at least over.5a 1n area,. As for- ‘the forecast of the rlce blast occur-_.-: '
_ rence, representatlve local varletles should: be selected, ‘and manurlng o
-__-should be rather heavy.  The: Varletles to be grown and cultural practlces
should de51rably be’ unchanged every year

2) Spore trap
Spore trap stand may be set up at the helght of 30 to 90 cm

from the s01l surface inithe footpaths between model rice flelds or w1th1n R
o general rice flE].dS On the stand, ‘a- p1ece of: glass slide. coated w1th glyo- o

s f_';.erlne glue is- placed to catch the, spores by stlcklng to" the sl1de glass

.‘_‘:_i_The slide. glass should be changed at a deflmte t1rne (1n the Inornlng or 1n

e _..;the evemng) every day



Preparatlon and ut1llzat1on of the glycerme glue
L Forty g of best quahty gelatine is dipped-in 100 cc of _
'w'at'er heat to dlssolve and 80 ce of glycerlne is;added to it, The quantity .
- of gelatlne may:be 1ncreased if necessary temperatures For a long term-
"storage phenchc ac1d may. be added to the final rate of 1%. To coat a piece
“of ‘slide glass with this glue, it may be heated into. d1ssolved ‘condition, and
- painted evenly using a glass.rod or spatula “After belng SOlldlf}.ed the
-glide’ glass is.set up on the spore trapplng equlpment

o ('3') MlCI‘OSCOplC observatlon of sPores on. the shde glass .

: One drop of water is. placed at the center of the glass after
be1ng removed from the. spore trappmg equlpment and a cover glass slip,

18 X 18 mm is‘put on it.- The total number of .the spores present in the

- whole area covered with the cover glass may be counted without belng

.'_dupllcated Su1table magnlflcatlon may be 150 to 260 X,

(Revolvmg type of spore trap)

RS The statlonary type of spore trappmg equlpment 50 far used _
i :has not been so efficient in catchmg the spores. It has often been: complamed
that spores. have not been trapped.in enough quantlty to .obtain. the data for
"-forecastmg, in a sllght occurrence of the rice blast notably in- southern '

- parts of Japan : - : : '

. The revolvmg type of spore trapplng equlpment has a cross bar

‘ above a shaft connected w1th a motor, the bar supporting 2 pieces of glass o
_’shdes “Ag the spores are trapped in the air current: generated by rotatmg
"~ .ghaft at 1000 102000 rpm, the quantity of spores trapped: by this equipment
is: larger than by the aforementioned" stat1onary type of spore trapping

_ equlpment ‘The quantlty of the spores trapped in-24 hrs by the use of the

_ statlonary type of spore trappmg equlpment may: be trapped thhm 1 hr '
»z_‘"‘-by the revolvmg type of spore trapplng equlpment

h The revolvmg type of spore trappmg equlpment may be set up at.
- the helght of rice.plant in the case of the rice blast fungus.. These spores
‘may be trapped for 30 to: 60 mmutes at the. definite time in the evening, or.
for 60. min, in early morning.  The preparatlon method of glycerine- glue .'
“and m1croscop1c ‘examination method have alreadj)r been explained, The
“revolving: type of spore- trapping equipment. has become practical in use-
by the progress-of recent research, but there is not enough experience for
this equipment, and accumulatl.on of the data is not yet sufficient., One
‘should be cautious'to. change the statlonary type of spore trapping equip--
ment to the, revolvmg type because there may be some inconveniences
for the comparison of the data. “For the time being; both types of spore

' trappmg equlpments may. be used together ,and then' the revolving type
~“may be:gradually increased in use. In the meantlme the data obtained
'._.by both types of. apparatus can be compared R



8. Tests of v1rulency of 1eafhopper and planthopper"vectors T
(1) '\flethods usmg rloe seedllngs

: ThlS is a method m whlch a: rloe seed soon after germmatlon
"or a healthy rlce seedhng younger than four-or five-leaf stage is.putiin.:
a test tube or a ¢ylindrical screen cage together with the ‘insect to be e
tested, and the test ‘plant is then examined for dlsease symptom expressmn,".
to detect whether the mSect is v1ru11ferous or not R B

: : When germmated seed 1s used a. r1oe seed 1s put 1nto a test
tube with'a drop of water and kept at a temperature 0f:20°~-30°C." Soon’ =
after germlnatlon,.the seedllng is exposed to a smgle 1nsect for a oertaln
: perlod and . transplanted into a flat with soil to be examlned for: dlsease
 symptoms. At higher temperatures above 25°C symptoms develop in-
_ several days after 1noculat1on feedlng (

) When young rlce seedllng is used each plant is: exposed to an
msect in'a glass or wire-net cyllnder for a certain period and kept at a=*
_ _relatwely hlgh temperature before the observatlon of dlsease symptoms

('2) Serologmal methods
When an ammal ig m_]ected w1th a forelgn protem a substance

whloh has the propertles of ellmlnatlng the injected’ protein appears in‘its
“ serum. , This is called an antlbody, and any substance  which w111 stlmulate'-

the productlon of- antlboches is called an antigen, Antlbodles combme spec- o

1f1cally with the correspondlng antlgen and form:a prec1p1tate but do not

- react with any. protems ‘other-than the antlgen. . As plant viruses are nu-:

- rcleOprotems and have the- propertles of: actmg as antlgens the propertles
.are avallable for testmg the v1rulency of an msect veetor : :

. Prempltatlon Vlrus suspensmn clar1f1ed by centr1fuge, e
etc and an equal volume of- antlserum are mixed under an adequate condi-*
© tion, From’ observatlon on the amount of: spemﬁc prempltate itis pos-.-.' o
- sible 1o test ‘whether the insect is v1rul1ferous or not Th1s test 1s also

o known as the prempltatlon reaot1on test ARSI NER

L Hemagglutmatlon w1th antlbody sen51tlzed cells B
Antlbodles are contamed in globulln fraction of the’ serum.’~ As globulms

are protein, these become attached to- sheep red blood: cells treated w1th

a dllute solutlon of tanmc aCld When these antlbody sensrnzed blood
= ‘cells are mixed’ w1th virus suspension; the cells are agglutmated by the R
e _medlum of: v1rus Hemagglutmatlon test 1s an appl1catlon of thls prmc1ple. e

An 1nsect to be tested is macerated w1th as glass rod' in .o

_. '.the bottom of a small test tube,: A volume of.0.5 ml of the | SEHSltlzed el R

suspen51on d1luted w1th tenfold dlluents, is added’ and well’ mlxed Wwith thei:’l...'
macerated msect Observatlon on agglutmatlon is made after 3 hrs to B

- 71!‘%?‘?—_-1*- R




one da'y In a posrclve agglutmatlon pattern, _ blood cells are Spread over |
‘the’ bottoni of the tube, whereas in-a: negatwe one, the- cells form a small
-flat and smooth 01rc1e at the center of the bottom - :

‘:.j 9 Observatlon of the occurrences of 1nsect pests
\( ) nght trap method

S The observatlon is mtended to grasp the tlme of occurrence
-.abundance and seasonal prevalence in the current generation of insect

'_pests by countlng the 11ght trap catches _ and to obtam data for forecastlng .
those 1n the followmg generatlons L : : S

; _ A standard llght trap for the purpose of forecast 1s set up at
3a representatlve place in each sectlon of the district, as d1v1ded in con- _

- 31derat10n of: abundances and types of occeurrence of msect pests. The
spot to place the trap is. des1rably not to.be 1nf1uenced by harvested rice . .
straw heaps, nursery beds, buildings, forests, etc. regardmg the number -

“of insect. pests lured to the trap. . The spot has to be outside of the: range '
.'of influence by other 111um1natlons -As a.rule,.a frosted bulb (60 watt

: double fllament) is- used as the 11ght source of the box- type trap Are- -
‘gulator for constant voltage is attached to the trap if necessary. The bulb
‘shall be exchanged with. a ' new one every 2—-3 months, as the 1ntens1ty of

' _1llum1natlon deterlorates when it is used. too long.. The box-type trap is

constructed:.of a large: wooden or plastic box. . Several cotton pouches,
~each contamlng 150—200. g potassmm cyamde (KCN) or sodium cyanide -

(NaCN), are kept" wrthln the box to kill insects dropped. into the box through
a funnel attached to the.top of the box. : Such’ pouches. are renewed when
-.1arger insects are not’ kllled usually every 7—10 days. ’I‘he whole struc-

ture. of the trap standardized: for the purpose. of forecast is 1llustrated else-

_where (IX the’ structure of the l1ght trap for forecast}.. .The aimed ingect
'j.pests are as follows rice stem borer, paddy borer, white- backed planihoep- -

.per; “brown. planthopper smaller brown planthopper ‘green rice leafhopper
) (also troplcal green rice leaf= hopper and oriental green rice leafhopper in’

the western part of. Japan) z.tgzag strlped leafhopper ‘rice green cater- .

plllar plnk borer, armyworm, southern’ green stink bug, rice stink bug,

< black rice bug, grass leaf roller, rlce leaf roller rice crane ﬂy, sweet-
potato 1eaf worm, etc e T 3 .

Ay Tlme and ltEmS of exammatmn .

R nght traps are 1llum1nated every mght from Apml 1 to
Oc¢tober 31.. The 1tems are- da11y catches. (separately, male and female)
date of the flrst catch ‘date- of - peak catch five-day: perlod of peak catch,
'__date of 50" %: catch date of the final. catch total. catches in each genera—. :
_ _tlon and sex ratlo cf catches 1n each generatlon



:' b Not1ce for the arranﬂements of data obtalned

, : The date of the ftrst catch means the date when one or
more adults were captured by the light trap for the first time in the. season’.'___: '
- The date of peak catch is the middle date of the five consecutlve days with
the highest number of catches as a whole, and these five days are’ termed
. the period peak catch, - The five —day perlod mcludlng the date of
'peak catch is termed as the - five-day period of peak catch, ~ The -

of 50% ( moth fly, ete) catch is the date when the daily accurnulated number
of catches exceeds a half of the total catches in the generatlon “The date of
* the final catch'is the date when one or more adults are captured for the last
~time in the generatlon ‘However, thére are often some cases in whlch the
- number of adults captured does not’ drop off between two successive genera-
tions, and distinction between the two periods of adult appearance is obscure
In such cases the middle date of the period ‘of five successive days supposed
to.be the end of the period of adult appearance having the’ lowest moving -
~average value of the number of adults captured, is deemed to be the date’
~of‘the final catch in the generation: one half of the humber of adults cap~
“tured on that date is deemed to be the number of ‘adults belongmg 1o the '
foregoing generation, - \Vhen a half of-the number of' adults: captured on. that
date yields the decimal 0,5, the dec1ma1 is added to the number of adults
belongmg to the foregomg generatlon . : - :

: _ When at the end of a generatlon there occur two or ‘more
bottoms in the curve showmg the relative abundance of ‘adults’ captured the
middle date with the smallest ‘moving average value is deemed as-the date -
of the final catch,  If‘the 3udg1ng of the date of the final catchis made’ by -

methods other than these descrlbed here 1t shall be reported clearly w1th
necessary explanatlons ‘ o

e, -,Notlc'e'as‘to'-the exa’rnination :

Identlt‘lcatlon and countlng of 1nsects captured are to '

. be made de51rab1y in‘the morning of the’ current day The results are re- o
3 corded in. the column of the precedmg date :

E : SR When there 1s no. exammatlon, no’ countlng, or' the 11ght -_:

._trap was not illuminateéd on a certain date, _estimated numbers of insects to -

" 'be.captured on that date" are’ given by the values of average catchES /- day -

. 'during the five-day perlod The estu:nated numbers are to be put down w1th i

-~ amarkof (mtssmg) : . s

R ER In the report form the followmg 1tems should always

'_ be descrtbecl place where the llght trap for forecast is set up, outllne of
‘the’ env1ronment (situation of rice culture topographlc features, ete.),

~ structure of the llght trap (water tray orbox- -type, size of the water tray,

- _helght of the. 11ght source above the surface of the earth etc ) etc



o S Low temperature ramfall v1nd moonllght etc

o '1nfluence relatlve prevalences of llght trap catches Therefore, such
..?meteorologlcal events should’ be mentioned. Relatlve frequenc1es of

. - catches .should be used for estlmatmg the abundances ine the fleld in con-='
. .-31deratlon of the effects of such events,

(2) Sweepmg method -'

S A s11k net (37 cm 1n dlarnetcr) \Vlth a handle (l."m 1n :
' -1ens‘th) is. used on VEgEtatlon Coo KR S

| ' :-_T;Ib.c Insects are collected by sweeplng w1th the net over: vegeta-.- :
- tlon in the fleld ‘and catches of each spécies are counted (separately, male
- and female, adult and larva. or’ nymph ‘and dlfferent 1nstars if necessary).

- _The collection by 25 do e strokes or 50 sweeps of the net 1s equal to an
~area of about 33 m2; R R : :

N (3) Tap-and count method and push as1de and count method

_ Both methods are applled for the survey of dens1ty 1n the
' -_'fleld espec1ally 1n planthoppers and leafhoppers on rice plants

. . b; :j- Tap and count method means that a rice plant or hill is
-_tapped by hand or:a-stick to drop ad_]usts and- nymphs down from the plant -
or hill to the: surface of the 1rr1gated water and: counts them’ dlrectly . Push-
'a51de and - count rnethod means that ad]acent plants are- pushed aside ‘quietly
"by hand and count the adults and: nymphs on the target plant or hill directly, -

" . In both these methods the observer should be careful to count the adults and
nymphs. only from or on the" target plant’ or hill, ‘and not to confuse them -

. with’ adults and nymphs from oron: plants or hllls nearby the target plant or
-'-h111 = Lo S '

: As a rule adults and nymphs on "o hills of r1ce plants
'._1n each fleld are counted - : :

. ".(4') Sticky 'trap-rn'ethod-' '
. :'A 95 x 80 cm- plece of w1re gauze (3 X 3 mim mesh) wooden-
“-or iron- framed is'used. An adhesive is spread. over the gauze: e.g. 'lime'

~ on:sale or a resinous llme descrlbed below. The trap or wire gauze is set
- up Just above the upper part of plants :

L ';_b." Preparatlon of the resmous llme

L _ l\f[ater1als Castor-ml 2QO cl'c,'_' pine_re's:in_ 100 g, and -
carnauba wax 10g T '

| Procedure Castor 011 is heated takmg care not to b011 _
" and add t‘1nely powdered pine resin and carnauba wax mixture litile by little

o under st1rr1ng A 11ttle portlon of the solutlon 1s taken by a crlass rod,



cooled and tested for the v1saosﬂ:y When the v1sc031ty of the solutlon _
'becomes sultable the solutlon 15 poured into a large dlsh and. 1mmed1ate1y :
cooled to 0°C, The solution is ready for use after several hours -~ This, "
solutlon or adhesive may be stored at rOOm temperatures ' SRR

o How to use: Spread the resinous 11me on the w1re gauze :
with a brush with strong hairs, Do not spread so much of the lime that
meshes of the wire gauze are: closed, The effectlveness of this lime on *
the trap is maintained for a long pE‘rlOd when the weather is fine, but.
“drops down rapidly. after raining. - Hence, count the 1nsects on the trap
and recoat the hme on the wire gauze whenever it-rains, When the meshes
of the wire gauze are closed or the trap becomes dlrty, exchange 1t for
new one, : [T . L :

'c'._ ‘Meth'od of the-examinatton.

: Each plece of the framed wire gauze is flxed between two
parts of a bamboo or wooden stick Vertlcally cut. The trap is orlented to:
a direction optionally decided for convenience of the counting of catches,

A couple of traps are symmetrlcally settled in each field in cons1derat10n :
of the shape of the crop field and its vegetatlon, as possmle Insects are .
counted every three days to grasp thelr relatlve prevalences The method is
useful for planthoppers and leafhoppers :

(3) - Suc’ti'o'néma_chi'ne or"suction—catclter method

: a. The suctlon machme conSLsts cf an air cooled smgle
- cylmder 2- stroke engine . with cylmder dlsplacement of 50 cec., blower, col-"
1ect1ng apparatus anterior attachments, and flexible hose. between the R
. anterior attachments and the- collectmg apparatus ete, The ingects are '
_ collected w;th negatlve pressure on 1ntake side, R B

' b, Insects 1n a predetermmed area 1n each samplmg plot
are collected 1dent1f1ed and the catches counted '

The abundance and the tlme of appearances of 1nsects are |
' ‘estlmated from the data of catches L

L0 Survey of acreage of crop f1e1ds 1n dlfferent degrees of cccurrence
of a pest g - : :

. It is 1mportant for the establlshment of forecastmg methods m the :
.dlstrlct for Jjudging the fltness of forecast mformatlon in the current year

and for draftmg control programmes to graSp the degree of occurrences of

' ‘pests and actual state of the damage in each dlstrlct : A

e



_ Thls survey is carrled out by cru1s1ng 1nspect10n The procedures
for the selectlon of samplmg fields, number of sample h111s etc should
be declded on the bas1s of statlstlcs L v

(1) Items an’d rnetho’ds’

The degrees of occurrence of each pest are C].B.SSlfled into .
f1ve absent or none, light or rare ‘moderate, heavy or abundant, severe,
by‘the percentages of lesion area if hillg infested, of stems infested,
‘number of insects"/ plant etc.” Such a class1f1catlon in each pest is used
‘as the standard for the. estlmatlon of the area of erop. fields in each degree
of occurrence of the pest. The standard for the degree of occurrence and
‘methods for survey of each- pest are described in the respective articles."
The calculation of the degree of occurrence should be made down to the

tenths of percent and count 0 5 and fractlons as’ un1ts, cuttmg away the
rest IR ) S :

(2) Calculatlon of the acreage of crop flEldS 1n each degree of
occurrence ) : . . .

When the flelds for survey are selected by a systematlc samp-
-11ng, the percentages of crop fields belonging to each degree of occurrence
'(absent or none, light or rare; moderate, ~heavy. or abundant, severe) are
obtained, The total cultlvated area of a crop in the distriet is multlplled
by the percentage of crop ‘fields belongmg to each degree of occurrence to
. estlmate the area of crop flelds in each degree of occurrence,

When the flelds for survey are selected from each dlstrlct
~classified by the degree of occurrence, first it is judged whlch degree of.
occurrence the fields belong to, Secondly the areas of flelds belonglng to
._each degree of occurrence are sumrned up '

S .. ; ._ (3) Remarks - ;: .

As to the f:Lelds for survey, _samplmg of hllls times of obser-—
j_vatlon etc see 3 (survey of the occurrences of dlseases and msect pests
- by cru1s1ng 1nspect1on) :

- 19 4



111, M'ethod-for the forecastin'g"of occurrence.*' .

. I‘orecastmg of the occurrence of plant chseases 01 pests may be con- :
ducted on the basis of the: results of various surveys made accordmg to the -
aforementioned rules, - but it may be difficult to do accurate forecasting.
only based on the survey results of the 1tems land 2. One’ ‘should try to.
forecast on the basis of overall Judgement in paying: attentlon to the s1gn1f1-.-
' cance of various kinds of the survey results for the occurrence.of plant.
diseases or pests, and the date of the survey., For forecastmg, 1t is neces~ N
sary to estabhsh in the first place, the ob3ect= for the. forecastmg, such
as the tlme of. occurrence, the amount of occurrence,. the rate of 1n;1ury
‘ete. At the same time, bearlng of growth and propagation of: the respectlve
plant pathogen or pest on these items should be studled in order to work
‘out rehable forecast methods SR - L

There are two kinds of-forecas't methods, i.e. stat1st1cal forecast
method, and experimental forecast method. In the statistical forecastlng
method,  the forecastlng items in question, and the annual variations of the
survey.items in regard to meteorology, conditions of cultural practices
and others may be statistically analysed ‘When there is a s1gn1f1cant
correlatlonshlp among these items,; forecastmg may be made on these -
basls ~In the latter method conditions of the: respectlve crop pathogen
or pest in question will be clarified through experlments -The data, as .
‘possible, .should be obtamed quantitatively. Therefor e, it is necessary 4
to do various kinds: of surveys accurate . enough to be treated quantltatwely,
on the ba51s of def1n1te programme,

IV Usage of general terrnnology in the forecast pract1ces

_ In the pra f‘:"s; it is hoped to have a deflmte agreement on the usage
of the termmology to be used in expressing condltlons of occurrence of -
: plant pathogens and pests, growth conditions of the crop in concern,
meteorologlcaldata etc to 1n1n1mlze mlsunderstandlng or. m1s1nterpreta-'
.tlon : S o : ' : SR

| e A _Mean'\f'alue o
(1) Data of the meteorologmal observatlons
In the Weather Agency, the mean Value o:f.' meterologlcal
_measurements obtained in the last 30 years is used, In ‘this practice, .

_this method will be adopted;. but the mean value for ‘any ‘period of- years
may be substltuted when no data are ava1lable for the 1ast 30 years.

: ','_..2:.0 - o



; "(2) Occurrence season of the plant dlseases or pests the degree
'-'of occurrence and the area of occurrence .

. The average of the 10 years data excludlng the max1mum -and
the mlmmum year from the last 12 years should be used, and called the
: values of the orclmary year .' S

e :'2 Comparlson w1th the ordlnary year R

. (1) .Seasqn : o

“__f‘_,_.‘Average w1th1n 2 days plus or m1nus the mean _

L A 11tt1e early, earl1er than the near by 3'to 5 days :

A 11tt1e later later than the mean by 3 to. 5 days: o
| Earher earl1er than the mean by over 8 days

: Later later than the mean by over 6 days

Coo(2) " Quantltatlve data (the degree and the area of occurrence,
e Eand the degree of 1n]ury) R

Average, w1th1n 10% of the datum plus or mlnus the mean
' A l1ttle 1arger larger than the mean by 11 to 30% of the mean

A 11tt1e smaller smaller than the mean by 11 to 30% of the
: R . mean. :

: '. Larger larger than the mean by over 31% of the mean

o Smaller, smaller than the mean by over 31% of the mean, -

" (‘3) = Metééfoidgic'ai-' co.nditi'on"s L

As a rule the data should be descrlbed prec1se1y as by statmg _
: that 1t is hlgher (or lower) than the average by such and such degrees or it.

has ramed more (or 1ess) than’ the average by such and such mm., but -
"'these data may be expressed in the followmg standard



: Quantltatlve data

.Tempe_rat_.ure.s._ 8 such as. ramfall amonnt. '
Averag'e_.‘ SRR with 0. 5°C.'i. thetmean "".wa.tlnn range 1nc1ud1ng 40%
. - T : . _of-frequency distribution en. =  *
. _ . ‘both sides of the mean .‘ Lo
A litt_le _higher | hlgher than the mean by w1th1n range outsme of the '_ .. -
~ (larger) : 1. 6‘ to 1.5°C. - above,’ 1nclud1ng 20% of
: S : frequency: dlstrlbutmn R
A little lower ~lower than the mean _do.'; ' L
(smaller) B by 6 to 1. 5°c : ' R _
Higher (larger) ' hlgher than the mean w1th1n range out51de_ of the
_ by_o_ver 1. 6_°C_ . above, including:10% of
o 2 : frequ___ency distribution .
Lower (smaller) 1ower than the mean do. . o '

'byoverl 6°C -

As the ramfall amount is qulte varla‘ole aecordmg to year ard.
loecality, ‘it is not’ approprlate to express the W1dth of variationin terms of
absolute values throughout the whole country. . Therefore; frequency
hlstogram is constructed using the data of the last 30 years in.the respectlve
locality, and ''average''is defined as the range in whleh 40% of the members
on both sides of the mean are included. Expressions.''a little larger' or
“a little smaller are used for the range on both sides of the above’ 1nclud1ng '
20% of the members ‘and expressions larger or smaller used for the
range further out51de and 1nc1ud1ng 10% of the members

Standards to express the degree of occurrence

The expressmns . severe heavy ! moderate -"llght”, and :

"none" to denote the degree of occurrence (or 1nten51ty) w111 be defined for :

1nd1v1dua1 cases in the respective chapters, - When the words "larger' or

'smaller’’ to express the degree of occurrence is' used, itis recommended: '
to Spell out llke degree of occurrence larger or smaller '
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S -D'etans
I | Dtseases of Rlce e
A Blast

1. Ob]ectlves for forecastmg

Control measures are somewhat different among leaf blast,
pamcle blast and node blast, where panicle blast consists of neck blast,
panicle branch blast, and. sp1ke1et blast, . Agamst leaf blast, eradicative.
~spray of chemlcals after infection gives satlsfactory control as. well ag
protective spray before infection. Therefore detectmg the initial lesions
“on'leaves: insofar as’ possible and spraymg chemlcals are: very effectlve in
-controlllng leaf blast ~On the other hand, it is too late to apply chermcals
against panicle and. node blast after an’ appearance. of lesions.  These dif- .
ferences should be: con51dered for makmg an appropriate forecast Varlous
types of blast outbreak: can be observed even in a single prefecture accord-
ing:to- several factors, - such as altltude, cultivation methods, varieties of
rice, race-of the causal fungus; ete. In order to forecast the disease
oceurrence,. it is also important . 1o’ galn comprehensmn of these types of
disease outbreak. For instance, yield losses from leaf blast and panicle
branch blast offer more. serious problem in southern Japan, Based on the
) 1nspect10n of a progress of leaf blast, a su1table date for chemical control
against leaf blast must be forecasted in the first place. Forecastmg the
- incidence of neck node blast and panicle branch blast, and informing” whether
the’ chemlcal control after booting stage is necessary or not are seriously
_'demanded Heavy losses from neck blast are more often inflicted in
northern Japan There needs suggestlons as to whether leaf blast should
be chemically’ controlled ‘and how' many tlmes chem1ca1 control must be
__carrled out agalnst pamcle blast :

2 Surveys o _ _
; Surveys conducted durlng whole growmg season of rice

Dlsease proneness of rice: plant is greatly affected by cllrnatlc
condltlons s01l types amount of- fertlllzer ‘supplied, and cultlvatlng manner, .
- These factors prov1de valuable mformatlon for disease forecast. . The

‘ 'followmg surveys are used not only for the. forecast for the current year, but
also for prov1d1ng 1nformat10n 1o 1mprove forecast rnethods

(1) Measurement of r1ce growth

Methods

: In nursery Helght of seedhngs number of leaves the
age of seedlmgs number of tillers, fresh wE!lght and dry weight are -
_ measured in the mlddle and end of nursery stage on the bas1s of 20 plants



' In paddy field:” Helght of plants, number of tlllers and
number of panicles are measured twice at 15 days interval from. transplantmg

to the completion of headmg, on the basis of 20 plants. These data are obtamed;;

- from the model-field specially prepared for the. disease’ forecast Fresh
and dry weight of 5 to 10 plants at each t1me are also exammed

(2): Estimation 'of predisposition 'of'rice3'p1ant '1:0 the.'diseaSe '

: . Chemlcal and blologlcal approaches for measurmg pre-;._ :
disposition of rice plants to the disease have been attempted Estlmatlon'_ -
‘can be made to some extent from an analys1s of nutr1t10na1 components-in -
plants; for example, contents: of total nitrogen, soluble nitrogen, amino
-acids; phenohc compounds, 5111ca etc.  The amount of starch preserved:-. .
in the basal parts of leaf sheath and the number of sl1c1f1ed cells in’ flag
leaf are other useful indices of disease proneness. ‘The grade of predls-,. :
positionis also distinguished by differences in the reaction of leafto mono-
‘iodoacetate solution, or in the level of. mycellal growth in inner surface.’
cells of leaf sheath Spore inoculation on different plants at constant inter-~
vals by spray method is also valuable to estlmate d1sease proneness o
dlrectly ' -

-Exammatlon of predmposfuon of rice plants by the leaf sheath moculatlon

techmgu :

_ Five leaf sheaths of the third leaf from the top on. the hlghest stem
are collected from-: the ‘model- -field for forecastmg ‘The second leaf sheaths
are used after bootmg stage The detached sheaths are cut into 15'cm
long cylinder. A ‘conidial- suspension at a concentratlon of 5 to . spores .
per loop is 1n3ected into the inside of & leaf sheath’ cylmder usmg a syrlnge
Fresh comdla produced w1th1n 48 hr of the most predommant race in the
region concerned and also of a standard w1despread race should be used.:
The leaf sheaths inoculated with conidial suspension are settled in petrJ. L
dishes with m01stened filter paper at 24 to 25°C-for 40° hr .The degree of .

; ': mycehal growth in the epldermal cells of 1nner side of sheaths is deter~ :

~*mined under’ mlcroscope - The correlat1on prevmusly exammed between ‘
L the degree of mycellal growth and the 1nten31ty of the d1sease occurrence '
' '”.':_-,_prov1des a crlterlon for forecastlng dlsease 1n a glven per1od of the year

By reactmn of mono-lodoacetate —_—

St M1xed solutmn (1 1, v/v) of 2 X 10 IVI mono 1odoacetate and 10 2__:M"' :
- catechol is prepared. A second leaf. from the top is cletached and pressed
ooat three different pomts 2 mm in dlameter with a Spec1al pressmg pinchers
AT drop of the solutlon is placed on each pressed spot Leaves thus: treated

are placed in humid petr1 dishes at’ 28 to 30°C for 10 hr The degree of
: brownlsh dlscoloratlon 1s observed SR

_24_
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: '_Byflthé faégfe'e of s'il'i:ci'f'icatione in 'nag'-lea{f S

Twenty flag leaves fully developed are collected and segments 5 X 10
~mm from the middle part are used. The segments are. decolored with
'_alcohol and treated w1th phenol The average number of s111c1f1ed cells _
.per urut area 1n 20 segments 1s determmed : :

o ( ) - Measurlng meteorologlcal elements

SRR . Dlsease outbreak is con51derably affected by weather

. conditions, Therefore the correlation. between dlsease intensity and:
~various climatic. condltlons can afford reliable criteria - for forecasting.

: Max1mum and minimum temperatures, relatlve humldlty, duration of sun- '
~shine, amount of prempltatlon and wind. Veloc1ty are to be measured through-
*out the whole peI‘lOd of crop growth : :

b.. ,-Surv.ey for forecast of leaf blast
(1) Survey 1n the model fleld for forecastlng ._

:(a) Inspectlon of the degree of dlsease occurrence
~in nursery

_ R _ _ ‘I‘he date of an m1t1a1 appearance and the degree'
' of dlsease occurrence must be: carefully 1nspected in the nursery, because
there is a correlatlon to outbreaks of the disease after transplanting, -
| Sometlmes d1seased seedlmgs : espec1ally plants in incubation: perlod be-
come major source of 1noculum after transplantlng

4-_1Methods

o _: The date of 1n1t1a1 d1sease occurrence the type- of 1es1ons the. upper-
most leaf-order of the dlseased leaves, presence of. infection in blade
aurlcles and the degree of disease ocecurrence ‘should be 1nspected in the
- nursery under the same cultlvatlon practlces every year. :

".:'-Date of surveys _'

These surveys are made three tlmes ‘ata nnddle crrowmg stage in |
'_-the nursery, 7 to 10 days and 1mmed1ate1y before transplantmg

_(b) Surveys of leaf blast progress in paddy fleld

: N o An 1n1t1al 1nc1dence and peak of an outbreak of

" leaf blast must be 1dent1f1ed by repeated 1nspectlons in the model-field for

_forecastlng, under favorable cultural conditions for the disease. Susceptlble
“and less field- res1stant varieties are planted in this field. Much amount of
”_mtrogenous fertlllzer is supphed and the: chopped d1seased straw harvested
-.m the prev1ous year are sometlmes scattered over the fleld to prow.de '
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1nocu1um, if needed The 1nSpect10ns should be made as many tlmes as -
possible, at least three times, at the stage of tlllerlng,_ ear - pI‘ll‘nOI‘dlum
formatlon and bootmg ‘ Co SRR o _ et

-Methods o

Percentage of dlseased hl].].S degree of dlsease occurrence or. per- RO :
centage lesion area, . type of lesmns and the uppermost leaf- order of
dlseased leaf c0unted from newly deve10p1ng leaf are assessed as follows

: : . _ (1) The degree of dlsease occurrence 1e rated
on the bas1s of 50" plants from the model-field for forecastmg The follow—
ing table 1nd1cates a key to- each degree of” dlsease occurrence, The per-:.

: centacre lesion area'is evaluated by comparmg samples w:Lth the flgures of o
the 111ustrated standard . - SR SR

Index. - 1 . I m WV

..-_Degree_- . R R e
of disease - None - Light '_M‘oderate. Heavy | S_EV_eI"e"-.- O
. intensity : P T

'_Percentage | S T R : [
- oflession . 0 0.1 0.6 21  _above . =
~area- . .. t00.5t02,0  :t010,00 101 o

(11) Type of 1e51ons Tlus isa very useful :
‘measure for 1nd1cat1ng the v1ru1ence of the causal fungus -and susceptlblllty .
of the rice plant. Average 1esa.on type 1n ‘a gwen fleld lS determmed on R
the ba81s of the followmg standard ‘ T :

_ Symbols - A-ype . Befype . Cetype
.of lesion .~ Brown flecktype  Developed type  Developing type

- C_ol.OI‘ of - . Brown, "someume’s” _"Gfay"b'e'ntér' * Dark purple
: ‘-.]_esijns“‘. o ,’surrounded w1th with brown or gray center L
EOT ':yellow Zone, . Comargingo oo gometimes
SR S f—_surrounded R j'--'f‘surrounded w1th
.-fw1th yellow . brown and ye]low
--'.__.'zone ERE 'i_zone ARt




'sfyﬁibol'sf. S

A'—_type C

E ‘C-.J.C'}’I.)_e: B

B-type |
~ ‘Shape of *  Small spindle, ‘Spindle. ) '_Elli'psc')id'or:
lesmns “'_‘e'l].lpSOld or ‘Medjum'to’. ~* spindle -
- “eirelet e T large lesion "~ © Small to' -
7 (below 5 mm (ca. 5to 15 -medium lesion.
. . in‘length) ' mm in length) ~ (ca. 5to
~ length)
Z'Spo'rulation BN none:or fe'w"-_:' '_'i'nterrn'ediat'e'_ o :ahundan't_ N

| Amount of C type-les1on should be recorded on the basm of . the followmg
table ' : : _

."-._'Zero SR |
= ..Few A few C type-lesmns can be observed per h111 | '_
'_Medlum Several C- type-—lesmns can be observed per hill

o _,"Abundant More than ten C- type lesmns can be observed
' g - per hlll '

R w5 (111) "~ The uppermost 1ea£ order of dlseased
leaves. Inoculum potent1al is recogmzed to be different, correspondlng
to the vertlcal dlstmbutlon of lesions on the plant Leaves from top to

' bottOm are arb1trally clasmﬁed into three groups; namely, upper, middle,
and lower layers The layer showmg 1es1ons 1s 1dent1f1ed from’ 25 plants

N ""__'(_'2) Survey by patrollmg over grower s f1e1ds

{a) Survey at nursery stage o
: - - : Two or three representatlve nurserles of various
_ "types, that is, a lowland nursery filled w11:h water a mud nursery covered
with paper . or v1ny1 fllm and an upland: nursery covered with- ‘paper- or vinyl _

- film, should be selected for inspection.. The date and items for surveys :
_-follow the case of surveys in the model fleld for forecastlng - '

5 (b) Surveys on leaf blast progress in paddy f1e1ds

: ' In the selected paddy f1elds, developmental proc-
= 'cess of the dlsease is 1nspected 1n order to grasp the general pattern in - -
the dlStI‘lCt concernecl o S
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Methods

: Percentage of dlseased h111s 1ntens1ty of the dlsease the type of S
- lesions, the uppermost leaf- order of diseased leaf counted frorn the newly .
'developmg leaf: are. detected in: the same way as ment1oned

Date of surveys _

Once or tw1ce at the 1n1t1a1 to maximum stage of tlllerlng, and ear-.

formation stage. The frequency of surveys must be mcreased when a
severe outbreak is notlced ' ' '

{e) Survey of acreage c1ass1f1ed aocordmg to the o
degree of dlsease occurrence - : SRR e TR

: Acreage classified accordlng to the degree of
disease occurrence is cumulatively calculated from 25 plants per plot.
' systematlcally sampled from selected grower s fields, based on the table
o shown before Stunted plants showing no recovery are: 1dent1f1ed as
severe but separately clas51f1ed : g :

Date of surveys

The observatlons are conducted a) at the nursery stage 1mmed1ately
before transplantlng and b) at the stage of max1mum leaf blast appearance

c. Surveys for forecastmg of pamcle blast
(1) - Surveys' in -.the model’-’fields

a) Inspectlon of 1eaf blast occurrence 1rnmed1ately o
' before headlng ‘ :

There is'a close correlatlon between leaf blast
1nc:1dence 1mmed1ate1y before headlng and pamcle blast occurrence o
‘Lesion on the: juncture -of leaf sheath and blade becomes also.a source of
- inoculum for, panicle blast. . The amount of lesions on nodes are to be ex- =
kK _amlned, if the 1nc1dence of. leaf blast is sllght

Methods

The arnount and severlty of 1eaf blast are. 1nspected by the methods
1nd1cated before espec1a11y, the percentage of diseased’ 1eaves and the

- :.type of lesmns on the upper three leaves

| g___Date of surveys R

T The 1nspectlons are made every o to 7 days s1nce 2 weeks before
; '_-._.':_.headlng AR ‘ : _ S



S (b "-Count'in'g' of diSseminating conidia -

: ' The 51gn1flcance and technlque have already been.
-mentloned The number of ‘conidia deposited on a vaseline-coated slide is

' counted every day. durmg the perlod from 3 to 4 weeks before headmg to
3 weeks after headmg SRTEY

_.-(c) ' Sur,vey of pani_cle blast'outbreak-

_ : _ The nature of dlsease progress on some early-
maturmg var1et1es glves a reliable- bas:Ls for forecastmg blast occurrence on

- late- maturlng varieties in the same year, The accumulated data serve
' _'also as: the bas1s for makmg forecast formulae

':f:nﬂethods

The dlseased parucles are classlfled mto three categorles (a) pamcles
: that are. whlts.sh in color and have- ‘many unmatured grams on-account of

' mfectlon on neck nodes, (b} pamcles that have unmatured grams by more
“‘than one-third of the total number of grains, ‘and (c) panicles with light-

B ,damage on pamcle branches "The number of dlseased pamcles in each

‘ category is counted-on the basis of 50 plants from the model-field for fore- -

- casting, The degree of pamcle blast incidence is indicated by the following

' .'Zformula [ Number of pamcles belonging to the class (a) + Number of panicles
s "_belongmg to the class (b) } X 100" / (Total number of pamcles exammed)

The classﬁlcatlon of the dlseased node follows the same prlnc1ple as
- the case of pamcle blast. These’ are; (A) number of stems died, {B) number
. of stems dy1ng on account of 1nfectlon on nodes and (C) number of- stems
: v1sually healthy’ deSpit‘e‘ infectlon The degree of node blast 1n01dence is
: '-_-1nd1cated by the followmg formula ‘Number of’ stems class1f1ed into the

- (A) group + Number of stems clas51f1ed 1nto the’ (B) group - % 100/(Total

: fnumber of stems exammed) . ) . S

5 The percentages of dlseased pamcles and nodes class1f1ed mto ( ) a_nd -
:(C) group are recorded separately ' : S '

‘-;.-Date of surveys |

y These 1nspect10ns are conducted 3 to 5 weeks after the complet1on of
- :headlng . ;. y : .

(2) Survey by patrollmg grower s f1elc1s R

._urvey of leaf blast 1nc1dence 1mmed1ate1y before
headmg e : :

.__._'In f1e1ds selected 1n each dlstrlct the degree of

. leaf blast occurrence should be: 1nspected once‘or, twice by the method

: _descrlbed in’ the precedmg sectlon around two weeks before headmg. R
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{b) " Survey of acreage class1f1ed accordlng to the
‘ degree of. pamcle blast 1nc1dence Fo

x 7 ' For 1dent1fy1ng the accuracy of forecast makmg
-plans for protectlon and for improving forecast: techniques, the- records '
of acreage classified accordmg to the degree of panlcle blast 1nc1dence :
will be useful ' : : : :

: Methods

The degree of . panlcle blast occurrence on 25 plants is 1nspected in.
each field, and acreage corresponding to each degree is. calculated: The
key for identifying the degree of panlcle blast occurrence is: shown in the
followmg table, : L

Index T m . WL I Ve
of disease . .- None Light Moderate. Heavy - Severe
intensity e e -' FERI Do e
Pfegfseggzggs ~ below S:to alte above
e - 5 20 500 51
panicles : e e R e

-#Based_ on calculation'indicated in the s'-ecti'cm"c.'('c) " n

Percentage zero 1ncludes d1sease 1nc1dence of up to ten pamcles per are -
~in southern parts and twenty pamcle per are 1n northern parts of Japan

' Date of surveys _' )

. The. assessment should be made at the stage of mllky and dough rlpe
ie 4 to 3 weeks after headmg, of ma1n varletles in, the glven _.are"

o 3 Method for forecastlng r1ce blast

_ o The development of the dlsease depends on some part1cu1ar factors, -
C and espec1ally comblnatlon of those factors Lo

Cla, Forecastlng leaf blast occurrence 1n nursery

P The 1nc1dence of leaf blast in a nursery would be severer o
under upland condltlon than under 1ow1and condltlon ‘and-in’ nursery coyered
w1th vmyl f11m than in one. covered with oiled paper.- Later. and heavier
..sowing. also causes severer disease,’ The conidium formatlon on over- '-_‘ 3'
, _w1ntered dlseased tlssues starts under humld cond1t10n at 15°C or more. of
£ -:_:_-mean da11y temperature (5 day perlod) In years When me l-temp ' '
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of 19°C arrlves ear11e1 s on early 1n1t1at10n of the dlsease would be’ expected
-The higher the temperature in seedling stage,. ‘the earlier and the severer

. the incidence of the dlsease Such relatlonshlps may not hold in the cases
- of covered nurserles il - : o

b Porecastlng 1eaf blast occurrence 1n paddy fleld

The dlsease development after transplantmg often depends on
_ the degree of dlsease occurrence in'the seedhngs and susL.eptlblllty of the

.. host, when: the dlsease appedrs at nursery stage.” “An early appearance .

- of: the disease. in the field, however, does not always result.in severer

disease outbreak ‘Several factors, such as initial disease. appearance in

the model-field for forecastlng, acreage and clegree of initial outbreaks -

. in farmer's fields in addition to climatic conditions, susceptlblhty of rice,
“ete. must be taken into account “The- subsequent deveIOpment of the dlsease
is greatly 1nﬂuenced by weather condltlons i, e., successive humid or ralny

- 'days, long duration of dew deposu:lon Proneness of the host also causes
"rapld increase: ‘of the. dlsease Leaf blast appears when" mlmmum air ‘tem-

perature rises above 15 t0 17°C. - The- dlsease proneness is assessed by -

.the fo]lowmg signs: dark ‘greenish 1eaves,- weeping leaves, a lower dry

welght a good number of developing lesions, and a high level of ‘nitrogen

' '.applled To forecast panlcle blagt outbreak, it is essential to make com-

parison: of the data such as the number of conidia depos1ted the curve of
~daily.conidium collection; the degree ‘of leaf blast,. susceptibility of host,
and: meteorologlcal factors Severe damage will be caused in the follomng
cases: delayed growth a2 hlgher degree of leaf blast occurrence a higher
density of con1d1a 1mmed1ately before headmg, a lower temperature at the
~ booting. stage less sunshine, and-a humid or rainy condition during the
'perlod from bootlng to 3. weeks after heading. The necessity of chemical
control can be declded on. the basis of these 1nformatlon. - Sometimes,

panicle branch blast oceurs. heav11y in hot autumn and or: when a typhoon hit
~at the stage of headmg SRR el _

B B Pelhcularla sheath bhght

Ob]ECtIVGS for forecastmg

‘ The dlsease appears nutlally on a lower sheath at t111er1ng
,'stage As the number of. dlseased tillers increases, the- disease develops
- _.'upwards Severe damage is. caused after headlng Smce thls dlsease can
-be protected- w1th chemlcals sprayed by the: time of headmg, estimation of
' final degree of. occurrence at the harvest time and determination of the
~'-necessu:y of coritrol or the’ date of ‘control, ‘should be. ‘made until the booting
stage Pattern of outbreak and degree of damage are 1nfluenced not only
by meteorologlcal factors but also’ by cultural practices; partlcularly the
time of transplantlng and the time.of maturlty A standard’pattern of out-
break must be: recognlzed prov151onally, using some. representatlve varieties
o under representatlve cultural methods; - The pattern of disease progréess in
A glven year, taklng into consxderatlon the chrnatlc condltlons, should be
'._’compared w1th such standard to fcrecast the followmg 1nc1dence




2. Surveys
a.' Surveys in the model—fleld for forecastmg
(1) The date and dedree of 1111t1a1 appearance of the dlsease

- ‘ ' Overwlntered sclerotla whlch constltute the" prlmary
source of 1nocu1um float over the: surface of 1rr1gat10n water 1mmed1ate1y
after transplantmg They arrive to rice stems: = Infection occurs: usually
at the maximum stage of tillering or a little 1ater The sclerotia d1str1bute‘
heterogeneously among and within f1elds so that’ pr1mary 1nfectlons do not
oceur untformly and mmultaneously in a field, The time when certain’ de-_ :
gree e.g. 3to 3%, of umform occurrence can be observed seems ‘to be .- o
more important than: the time of flrst detached. appearance of the- dlsease B
Several sclerotla sometimes stick to'a plant and cause the disease ona. -
few stems, when many sclerotia are floating.  Therefore, assessment- of
dlsease occurrence should be made not only by percentage of dlseased

_ plants but also by percentage of dlseased stems. TR L

| 'Methods -

By periodical counting of the diseased plants, the time of'appearance_- e
of 3-to 5% diseased plants is designated as the initial occurrence. In'spec-
tion is - made on the basis of 50 plants per varlety in the model-field for
forecastmg Percentage of dlseased tillers also should be recorded

Date of surveys :

Surveys should be. conducted every 10 days from the 20th da;r after
'__tranSplantmg untll the 1n1t1a1 occurrence of dlseased plants.: L

(2) Surveys for detectmg progress of the dlsease B

R ‘ Secondary 1nfect10ns are- caused by mycella frorn
lesions.: The rate of progress is greatly affected by cllmatlc condltlons

as well as cultural pract1ces Even when 1n1t1al outbreak is. sl1ght rapld PR
and severe dlsease development sornetlrnes occurs under favorable-cir-
,_‘cumstances ~Therefore; the process of dlsease progress must be perlod-i.'f”:

. 1cally 1nSpected after the initial ocecurrence,. Judglng from the rate of -

disease progress.and env1ronmental factors necessrcy of chemlcal control
: a or the date of control may be determmed - :

Reference o : S L e . .
' cf. ) Degree of dlsease occurrence at whlch_chemlcal
control 1s necessary SRR S

_‘: S : Relat1onsh1p between’ the degree of dlsease'. _
occurrence and economlcal protectlon by chermcals varies: accordlng to

"_'dlfferent cond1t1ons loca11ty, rnethods of. cultlvatlon varietles", ete, For ;
.":‘.-1nstance appllcatlon of chernlcals economlcally protects the ye11d 1os h

‘,-32-,..,



_ lﬂen dlseased plants become ‘more. than 20% at the t1me of: 2 to 10 days L
":..before headmg in: early maturmg var1et1es cultlvated in ordlnary season, 1n
o '_Yamaguchl Prefecture. S : T

: Flfty plants are systcmatmally sampled from each varlety growmg
1n the model-field for forecasting., The percentage of diseased plants the
" number of diseased tillers,. the leaf-order of the uppermost diseased leaf
+‘sheath counted from . the newly developmg leaf, and the degree of. damage

. should be' permdlcally detérmined.  The-degree of damage is calculated
by the follow1ng formula on the 20th day after headmg '

o The degree of damage (%) = (Number of plants classxfled into (A) group
_' X 4 + Number .of plants classﬁled 1nto (B) x 3+ Number of plants classified
.. into’ (C). X 2.+ Numbeér of plants. class1f1ed into. (D) group} X 100 / (Total
: number of counted plants X 4) 5 -

_ Where A lVIore than 50% of stems are 1nfected Lesmns have developed
- to flag leaves or neck nodes " Most flag 1eaves withered, B: Jdesions have
'_','developed to the sheath of flag leaves, ‘but the leaves are still green.
"~ C:. Lesions have developed 1o the 2nd leaf sheath,  D: Lesions have
'-.'developed to the 3rd - 4th leaf- sheath SROF Leslons have developed to 1eaf
' shaths below the 5th or no 1es1ons T - _ :

'Date'-of surveys = o

S Every 10 days from the tlme of 1n1t1al occurrence to 20th day after
- _:headmg et L et R . :

- -.('3_)'"f--l‘l\fleasur1ng the growth of rlce plants T

L ! '_The survey should be made by the same method as .
~inblast, e et :

g (4). fMeteorolog:.cal measurements
'-"ﬁ"’--"_f-j:The records in the case of blast should be reserved

: ‘b Surveys by patrolhng grower s. flelds

- -Méfhod s |

_ In the flelds systematlcally selected in each regmn the percentage of
'fd1seased plants 1s determmed on. the bams of 50 plants at the maxnnum
o t111ermg stage RN oL :




(2) .',-.Pro_oe_s's“of disease .pro'g__res‘s"f T
Methods
In the field, - percentage of dlseased plants is determmed on- the

‘basis of 25 plants selected systematlcally The degree of damage 1s also"
_ surveyed at the maturmg stage : : Coeenl

Date of surve_ys

The surveys should be conducted tw1ce 20 days and 10 days before
-headlng : SRR B PRI

..-'(73) Acreage c1a591f1ed accordlng to the degree of dlsease
' ~outbreak - - - I L

' Methods

Acreage correspondmg to each level of occurrence should be computed.
For that purpose, the degree of occurrence evaluated by the followmg key
should determmed in each selected fleld ‘ :

Imdex . 1 m . m. vy

Degree"of sheath

~ blight occurrence - '_ None _ngﬁt | “Moderat‘“e. : ,H\eavx- - Se\te’r_ei.:, e

Perc ehtage of -

damage 0 ‘?et‘?-‘-’?’i?‘?. B0 40 L1007 sheve TL T

On the baels of 50 plante

Date of surveys

- Once 4 to o. tveeks a.fte.r headmg

_3.'; The method of forecastmg sheath bllght dlsease o
a Long term forecast ORI

; The techmque must be separately estahhshed for each o
. __ma;]or varlety of different maturity. in representatlve seasonal cultlvatlons. .
_-General outhne of the forecast method is-as follows

SR (1) Best use of the correlatlon between the degree of
' damage at’ maturlng stage and chmatlc factors should be’ made. ngher S
' _temperature and higher humldlty durlng the’ growmg season are. favorable |
-t_for the dlsease development The temperature range for 1nfectlon 1s 22 to



. 35°C w1th the optlmum of 28 to 32°C The favorable hum1d1ty for 1nfectlon
- is above. 96%," ESpec1ally, a spell of hlgher temperature with higher
'--;'hum1c11t}r after headmg causes I‘apld upward progress of the dlsease, Te-

: '-'sultlng 1n severe damage S - S - :

(2) A close pomtwe correlatlon between the damage at”
maturmg stage and the time and 1ntens1ty of 1nc1p1ent occurrence, or the-

. rate of disease development. which is represented in increase of diseased

tillers or plants is recogmzed ~Primary infections of the disease ordlnarlly
‘take. place at. the time when temperature rises-to 22°C or more and the
" ‘growth of rice exceeds the maximum tillering stage, provided that moisture
v is h1gh enough for 1nfectlon - Higher air temperature and higher humxdlty, _
“cause earller 1n1t1al occurrence and, successwe I‘apld development of the
dlsease ' ST :

(3) Early transplantmg, appllcatlon of rnuch fertilizer;
and plantmg many seedlings as a hill cause severe‘occurrence.. Vigorous
' .-t1ller1ng with’ I‘lCh leaves helps contact infection and causes SEI‘lOU.S damage.
fEarly var1et1es are usually more: conducive to the disease. A hlgher degree
of occurrence is observed when plants grow more rapldly and headmg comes
ear11er than usual S

4)_;'_"Short'termiforecast .': |
s ol The rate of dlsease progress at a certaln time is )
' almost constant for success1ve 7-to 10 days, if there is no extreme change

in cl1mat1c cond1t10ns Perlodlcal evaluatlon of the disease should be made,

L :The percentage of dlseased plants or stems should be’ converted into logit,

and plotted agamst tlme The obtalned lmear plot showmg the dlsease
:'progress W111 allow one to estlmate the degree of subsequent occurrence

C Xanthomonas 1eaf bllght

ObJectlves for forecastmg

R Floodlng on’ paddy f1e1ds typhoon heavy ram w1th wmd and
_Z' successwe ra1ns tend: to cause: severe outbreak of Xanthomonas 1eaf b11ght.
Severlty also depends to a large extent on varieties of rice..  To obtain a

’ higher degree of accuracy in forecastlng, combmatmns ‘of these factors
- ghould be always taken into: account.” Infectmns at earller growth stage of

';."rlce cause severe damage, Therefore, _1nspect10n of the causal bacterium
";,_'populatlon at'the’ ‘early growth stage is’ emphas1zed A 1ong term: weather

'-_=f'.report and the susceptlblhty of: the varletles glve supplemental mformatlon.




Surveys

s Smce the dlsease occurs 1ocally and not unlformly over a B :
large area the topographlcal dlfferences in. dlsease outbreak and 1rr1ga-,___ S
tion water systems should be understoad by seme detall for. selectmg
model-fields or route for patrolllng The model -field:for forecastlng 1s o
selected at the center of. the dlseased area in. each locatlon :

Surveys 1n ‘the. model fleld for forecastlng

. (1) Inspectlon of the bacter1um populatmn -

: The change of the bacterlum pOpulatmn comc1des w1th
that of the bacterlophage Therefore, the estlmated amount of phages can:
take the place of estimation.of bactermm populatlon Appllcatlon of chemlcals
and meteorological conditions often affect the amount of phages. The surveys
should be periodically carried out under prescrlbed condltlons .suchas . -
before chemlcal spraylng or after ramfall ' R S

(a) Survey 1n nursery and durlng the perlod of early
growmg season 1n paddy fleld ‘

Methods

 The amount of phage in 1rr1gat10n water is exan’nned in the fleld for '

‘ forecastlng, in the nursery season and after transplantlng Flfty ml of

water are sampled into a bottle with a cap made of polyethylene at the ,

- exit of 1rr1gatlon ﬂow of. the fleld Samples should be kept and, carrled in

Y contamer with: some dry 1ce or 1ce cubes to protect the v1ab111ty of phages. -
Two major strains of X, oryzae dlstrlbuted in the area concerned pre-=: . .

'v1ously cultlvated for the’ perlod ‘of 96 to 120 hr, .are- suspended in sterlhzed

water, The suspens:.on with high density of' bacterla is poured. 1nto a.test .

tube. Four test tubes with 2 ml each of bacterlal suspension. are prepared
for each water sample. One ml of the supernatant of'the sampled water". o
“after 15~m1r1 centrlfugatlon at 6,000 to 10,000 r.p. m is. mixed with’ bacter1a1 v
‘suspension ‘of two tubes. One ml each of both:ten parts and a hundred i
~ -parts dilutions of the supernatant of the sampled water: should be: poured

© into the ‘other two: tubes with bacterlal suSpensmn Then, 5 ml of warm .

' PSA medlum prepared at 50°C: are added ‘and plate-cultured. at 25"0 for

~10°= 15 hr, :The resulted plaques are counted “These. dlluted sarnples

_,-are used when the original one is too. dense to count the number of plaques. L
The medlum to raise the bacterlum, _called PSA is ag, follows 300 g R
~potato, 0.5 g Ca(NOg),, 4H,0, 2.0 g NazHPO4 121-120 5.0 gpeptone, 15 0 g"

sucrose; 20 Og agar, and l hter of water : _



Dateofsurveys

B The countmg should be’ made (1) tw1ce weekly durmg the later seagon
“in the nursery, - (ii) twice on more weekly after tranSplantmg, and- (111)
_2 to 3. t1mes from the mlddle stage to the max1mum stage of tlllerlng

' .-(2) Survey of dlsease appearance

_ : The relatlonshlp between the” amount of phages and the
_‘_Z_dlsease 1nc1dence 1s to be made clear. - The results of this survey will be .
~_ut111zed to correct or 1mprove accuracy of forecasts made by the phage L
method EEANI :

| (a) " Survey in the tillering Stage ina p_ad'dy field -
Method-‘ -' g ) | - |
The percentage of dlseasecl plants is, computed from the data collected

_: :_from 100 plants each at d1fferent ) spots in the model fleld for. forecastmg '

) Date ;of surveys‘

The degree of the dlsease occurrence should be 1nspected at the mlddle
) __-stage and the maximum stage of tlllerlng, ‘when assessment of phage is
_-_concurrently conducted T : :

(b) Survey after bootlng stage '_

o e Accuracy of the forecast made by phage assess-
. -_ment in early growmg ‘season can be checked by this survey, The informa-
- tion w1ll be: useful in. fmdmg any factors wh1ch affect the accuracy of fore-
. cast : . , o

. '-M'ethods o

, The percentage of dlseased plants at the end of - bootlng stage is evalu-
-'-'__ated by the method mentloned before The degree of disease occurrence
at the maturing’ stage is determmed on the. ba.s1s of 100 plants from the .

: model f1eld for forecastlng :




' several locatlons Thls 1nformat10n is- helpful for foreca

CIndex 1 m I IV o Ve

bacterial . ‘None . Light. Moderate =~ Heavy . Severe . . ..
~leaf blight - S i LT T e
occurrence

Percentage UL e e L S L
of disease ~ - - 0 1tol5 16 to 35 36.to 75 . above 76 - . - .
occurrence S : S AR St

_ Percentage of d1sease occurrence 1s calculatecl by the followmg
formula; SR
{Number of plants (a) + Number of plants (b) x 3+ Number of plants B
{c) x 5 + Number of plants ( ) X6} x'100 / Total number of plants counted |
X 6),
a: -Plants w1th 1/3 or below of diseased area to the total 1nSpected 1eaf area
b: “Plants with 1/3 to 2/3 of diseased area, = : S :
¢: Plants with 2/3 or more of diseased area,
d: Plants with fully diseased area. .

b, Survey' of varieties concerned

. The acreage of each maJor varlety is computed for hlgher
accuracy of forecastlng ' o N

e, Measurlng meteorologlcal factors, such as w1nd speed
o .W1nd d1rect10n ‘amount of rainfall, the number ‘of rainy days,. typhoon _
_'thunder shower ﬂoodlng, and mist. “These would be conducwe 1o cause :
: eplphy'totlc and "’ are taken into consmeratlon in the’ adJustment of forecast

o d Surveys by Patr‘Olllng grower s f1e1ds o

-1 ) Survey of dlstrlbutlon of host grasses and dlsease
R occurrence on those 1n the nursery season

S Dlstrlbutlon of Leer51a sayanuka Ohw1 L oryzmdes :

Sw., and. leama latifolia ‘Turcz. ~.as the primary 1noculum sources should .

~ be surveyed ‘The date and the degree of disease- appearance on these :
'grasses are exammed in the early stage of nursery season C

(2) Survey of overwm’cermg of the causal bacterlum 1n ;
r1ce stubbles '

’I‘he stubbles of rice overw:mtered 1n a warrn dlstrlct
become an 1mportant primary source of inoculurm, ‘The percentage of alive
- overwintered stubbles shotild be ‘determined on the basis of 100. plantsin .

stlng occurrences o




of the dlsease 1n ndrsery seasoh andat tlitertng stage o
T (3) Survey of bacterlum populatlon
HE L e (a) .In nursery season and at tlllerltng. stage
.mthaasll?” s el | :
The .amount oJf”bhages .1n the 1rr1gatlon. system o‘f a. glven area is ex-...'..'.'

- arnlned by the method mentioned already Flfty ml of 1rr1gat10n water are.
' collected from several locatlons ' :

_Date‘-. of-survey'
Examlnatlons are. made once in the sowmg season, tw1ce weekly in .

: nursery season, ‘and tw1ce weekly after transplantmg, at the mlddle and
' max1murn stage of tlllerlng e : L

(4) Flndmg 1n1t1a1 outbreak in paddy fleld
: , | Fleld where an earller 1mt1a1 oubreak occurs would
_'supply the causal orgamsm to'a vast area. Therefore, mspectlng the
mltlal appearance of the dlsease 1s very 1mportant

(5) Survey for dlsease progress

e S To 1dent1fy the relatlonshlp between the-amount of
N phages and the degree of dlsease occurrence the survey of dlsease prOgress
:1s to be made ' : : : -

Methods

, The degree of the dlsease 1nc1dence at the stage of ‘maximum tlllerlng
;and the: end of bootlng is: surveyed on the baens of+25-to 50 plants.. The =~

f'acreage correspondmg to each degree of- dlsease incidence 'should be com-

“puted at the: ilky« I‘lpe stage.- The: degree of the dlsease 1nc1dence is

: 'represented by the key shown before. SR S

'Date of surveys

: The surveys are made once each at the stage of max1mum t111er1ng, :
-’_-the end of bootmg, and the mllky I‘lpe stage SR

Methods for forecastmg bacterlal leaf bllght o

: _ The followmg techmques for forecastmg are’ tentatlvely adopted '
- from the results obtained. "The numerical’ relatlonshlp as such can not
".always be apphed unlversally to dlfferent locahtles



-a. I‘orecastmg m nursery seaSon and An an early stage of
paddy field .- e : : - S

_ In the model fleld The number of phages is usually
below 30 per ml of irrigation water of a nursery Infection would occur -
- when the number of phages becomes above 100, The more the number o
over the critical 11ne, the severer is the 1nfectlon Dut‘oreak of the dlsease
after transplantmg also would become severer and ear11e1 There are
generally very small amounts of phages inirrigation’ water 1n paddy fle].dS
xmmedlately after transplantmg. Judging from the change in'the. phage
amount, it is predicted when and where the primary appearance of the- dlseaSe
in paddy fields can be dlscovered Generally, the initial occurrence of the
disease would be ‘observed. when the' phages are counted by 2, 000 or more
. per ml of 1rr1gat10n water : : : S TR o

: _ The survey by patrolllng An 1n1t1al outbreak on L
sayanuka may take place when the phage counts-are ‘about 50 per ml of _
irrigation water. In the rice plant the disease occurs 10 to 14 days later :
when the phage counts are about 100 per. mi, In places where the" d1sease

: 'occurs early in many. fields, there is a p0351b111ty of severe outbreak at

' latel growth stage : , o SR , -

b, Forecastmg in later season in paddy fleld

‘The results of phage 1nspect10n in thls season 1ndlcates
_the degree and the range of the primary occurrence. Many pha.ges dis- -
tributed.in a vast-area signifies probability of a heavy attack by X.. oryzae
The distribution of rice varieties and climatic factors’ connected with .
. infection and dlsease development are- valuable data for adgustmg forecast
by phage 1nspect10n o ‘ : B

» At the mlddle stage of tlllermg, the phage counts becomes
.a good index of digease: severity at respective. locatlons Varlous levels
- of phage inirrigation water of observation fields, such as 50 or: less, 100
“or more, and 1000 or more correspond to- the degree of dlsease occurrences
_ *_llght moderate to heavy, and severe, respectwely At the max1mum stage _
_of tillering,” outbreak can be expected to.be of varlous degree 11ght moderate
to heavy, and severe, _corres ponding to the varlous levels of phage counts
100 or less 500 or more, and-5, 000 or: more per ml of 1rr1gatlon water, 1; o
.‘resljectwelj,r In patrolhng surveys, an 1n1t1a1 stage of disease occurrence
in the area concerned can be. recogmzed when the phage counts are 100 or
above per ml of water, and the progressing stage of the dlsease corresponds
. to'the time when the. phage counts exceed 1, 000 per ml, At the maximum
' . stage of tlllermg, when- there ‘are many locations where the’ phage counts

©_are 1,000 - 2,000 pér ml - “or more, and the counts are rather uniform

- owith dlﬂ”erent locatlons, it 1s 1nterpreted that the prlmary mfectmns have o
“occurred.over; a rather wide range and the disease’ spread has not vet.:

ceased If susoeptlble varletles are w1dely grown and there is‘a prospect

L ‘of heavy ram or typhoon a severe outbreak 1s expected A llght to moderate



“,oncurrence 15-"pr9:dlcted When the:‘phage cou "t f 11‘ ‘?910“’ 500 A o
_‘-"there ‘are large.-.variatlons:m the’phage ‘counts amorg d1ffereht:sfo_ B i
and no prOSpects of chmatm condltlons favorable for dlsease Progres g

II Dlseases of wheat and barley

A Rusts

: Ob]ectwes for forecastmg

af r Sts nd dwarf:‘rust has been almost ST

) and suggestlons for forecastmg have been publlshed The

‘ sprmg occurrence of the dis ases’ may be forecasted by analyzmg the
“occurrence conditic the disesses in autimn, As for. stem: rustys’ and ;
‘stripe- ruste ‘the ecology of the: overwmtermg pathogens has not been known -
‘and it is as yet not. poss1b1e to forecast.in far advance, judging from the
'present status. Therefore, ‘attentions should be paid to statistical fore- -

: 'castmg just: before the. disease occurrence that makes use of meteorolog;cal

- factors;" and growth condztlons of- wheat or barley in sprmg, and also re-.-,' "
cogmtlon of the 1nc1p1ent cccurrence of the dlseases -

2 . | 2 Survey |

- ( 1) Survey on' the ﬂuctuatwn of the dlsease in the model f1e1d
E for forecastmg and the f1e1ds where early occurrence of the dlsease has
been found " AP

: D The progress of the d1sease after the 1nc1p1ent occurrence

E ehould be accurately followed in the model-field, for. forecasting where wheat
or barley is cultivated. under favorable ccndltlons for the’ digease occurrence;

‘or:in the fields where incipient occurrence has been found. * The data obtamed

'_:w111 be utilized’ for forecastlng the occurrence of the current year.

. The data of the. annual survey results should be: accumulated, ‘and the fore~

-_'_cast method w111 be developed in relatlon to meteorology and growth cond1- -
:l_t1ons cf wheat -or barley B s :

Survey method and 1tems

In the model fleld for fcrecastmg, two dlfferent plots i e. s the con- E
'-ventmnally manured plot ‘and n1trogen rich plot w111 be ‘set'up, ‘and rust- .
'susceptlble varieties of wheat or barley be sown 10 days ahead of the :
“standard scwmg tlme of the district concerned." The fields with 1nc1p1ent
occurrence percelved may be selected at. 2 or 3 spots from. the fields of
‘the growers within the district concerned. Therefore, the survey fields:
_Z_may be dlfferent 1n p051t10n 1n dlfferent years.:_;__ i : :




. In these flelds 50 plants are. selected from 50 cm long row at the s1te
_-of the 1nc1p1ent occurrence of the dlseases, and the followmg 1tems ar
-surveyed e o R R SIS S L. N

The number of the total leaves, of the d1seases leaves, the degrec of
occurrence (determmed on the basis of the 111ustrat10n of the. standard _
degree of the disease occurrence) “the condltlons of the 1nc1p1ent occurrence,-‘___
and at the time of dlscovery, the tran51tlon “of the dlsease occurrence in the g
spring time from: the emergence time to March every month and the de-- g
gree of the dlsease occurrence examined every 10 days from Aprll to early
‘ripening stage amy be lncluded In the snowfall reglons survey tlme may
be modified:to. suit local condltlons “When the disease’ occurrence 1s low,"
the number of pustules on diseased: leaves® may be- counted The observa\-—xf
tlons should be made; as posslble on the same plants" e : )

(2) Survey of the growth condltlon of wheat or; barkey_ at the
time of the vernal equlnox and the headlng stage TR

_ There isa rather 51gn1f1cant relatlonshlp between the -

- growth condltlon of ‘wheat or barley at deflmte tlmes -and’ the occurrence

.of the rugts in some reglons “Therefore; the relatlonshlp of ihe: growth
condition of wheat or barley at- deflnlte times to the occurrence of the. _
disease in the fields may be used for’ forecastmg in the-region- concerned’

- where there is a significant relatlonshlp between the growth c0nd1t10n of

: wheat or barkey in the past and the occurrence of the rusts.

Exammatlon method and 1tems

o Defmlte varlety of wheat or barley grown at deflmte tlme w1th defmlte

R quanuty of the seeds under deflnlte amount of manurlng w111 be: examlned

_]'The statlonary type of spore trap e

“rin the model field every year. CAs the: survey items), the number of. plants
in 30 em long row randomly selected every time, the 1nd1v1dua1 helghts of,

50 plants, the degree of the growth as compared w1th the ordlnary year
crop w111 be enamlned e T e : g

Survey'sea‘sdn

: Examlnatlons should be conducted at the tlme of vernal equmox and:
Cat the heading stage, When there is.a delay of: growth after the time of "
» vernal -.equinox, another ex'ammatlon ‘should be conducted between thls—-and
. the headmg stage: examination.;  In snowfall regions where thg: ‘vernal -
: equmox examination is 1mposs1b1e ‘the- exammatlon may be conducted a
o _some deflmte tlme after snow meltlng every year :

b Reference

Survey of the summer spores drlftlng m the a1r

qmpment is actually useless 1n collectlng

'spores because spores are collected only after the occurrence of the dlsease

'.5':_-_;:_1n the flelds




Usage of a revolvmg type of spore trap equlpment may 1mprove the rnethod |
of spore trapplng, and’ exammatlon on the condltlons of drifting | spores may
_be conducted espec1a11y in reglons of severe occurrence of rusts '

(3) Meteorologlcal measurements in the Spl“lng ‘season

. : The severlty of occurrence is affected by meterologlcal
'-condltlons such as temperature, frequency of ramfall and duration of sun-
shme Therefore the relatlonshlp of’ rneteorologlcal condltlons to the past
occurrence of- dlseases should be analysed:.in the respectwe places ‘The "
__irnost s1gn1f1cant rneteorolog1ca1 factors related .to. the disease" occurrence o
~‘consist of'‘the maximum temperature in’the respectlve day, the average E
' temperature "the rainfall ‘amount, ‘duration of sunshme and presence or
'f;-absence of the yellow sands from the contment

: ':f (4) Survey of acreage cla551f1ed accordmg to the degree of
' dlsease occurrence s RS L

' SurVey rnethod and= iterns : f

S Twenty flve s1tes are selected by a systernatlc selectlon s
'method from each of more than 10 model-field = and'total of 100 plants 7
consisting  of 4 plants sampled at each-site are examined about the severity

" of the disease, in'comparing. w1th the examination standard Areas wzth '
reSpectwe degree of dlsease occurrence are estlmated ' '

: ‘Time of- examlnatlon Mllky rlpe stage ' : :
Standard of dlsease occurrence based on dlsease severlty'

ol P , The degrees of 1eaf rust of dwarf rust and of stem rust’
' _.are determmed based on‘the flgures Aof the illustrated standard of the
_ dlsease occurrence and that of str1pe rust on the flgures B

_‘._--Degree Of :'ff{-,:f'*None“: .‘E.-'-Light’ Moderate Heavy : Severe
occurrence L i . T

% based on _Fig/A 0 below 307 30 - 50 - 50 -80  over 80

o UFigB 0 fbelow 25 25 -'50° 50 -.75& - over75

o Leafrusn Dvactrst

- ‘ The dlsease occurrence in the current sprmg tends to be -
earller and hlgher in the case where the oceurrence in the autumn of the.
prevmus year was earher and rnore w1despread The occurrence wﬂl be



o _'of disease oceurrence may be used for the forecast. .

hlgh and \Vldespread when temperatures were lngh in the prekus w1nter
and rather hlgh in the current ‘spring, especlally from Aprll 1o May and
afterwards in the: northern parts’of Kanto district, and the frequency of
rainfall is low, Frequent rainfall and low temperatures in’ Apr1l to May

are. the llmltmg factors for the dlsease occurrence R :

b. Stem.rusts

S A precautmn should be taken for the occurrence 1n the e
current sprlng when the occurreénce in the prevmus autumn was hlgh and -
widespread in rather warm regions such as Chugoku, Shlkoku and Kyushu.
An outbreak may occur in the late growmg stage when. there is a poor

growth because of low temperatures and dry: weather early in’ sprlng

areas located north to the Kanto district, stem rust OcCurs. very. rarely

in the spring, and there is no clear-cut relatlonshlp between the sprmg

and the autumn occurrence, Therefore statistical forecastlng method

may be apphcable using. reliable data on the flndlng of incipient occurrences
meteorologlcal factors and growth condltlons ‘ot wheat or barley Tniy

‘The season, and the degree of occurrence of stem rust :
are generally positively related to temperatures, ‘and duratlon of sunshine
and neo*atwely related to the frequency of ralnfall 1n the current Sprmg.

c. Strlpe rusts

The occurrence of thls dlsease in autumn is Very rare :
in Japan -and any rellable forecast for the spring occurrence has not been ‘
established. The relatlonshlp between the frequency of. yellow sand fall
(from the: contment) and the’ severlty of ‘the disease’ occurrence may be © .

said.-to be positi:>, but’ nowadays, forecast method of the. dlsease is moStly-:' '
- concerned with .2 survey of: dlstr1butlon of most susceptlble varletles to '
. 'thls dlsease and 1nc1p1ent flnchng of the dlsease ‘ :

' B ' Powdery mlldew ‘.
'1.'_ ObJBC‘thE}S for forecastlng

In order to forecast the occurrence of powdery mlldew
___mformatlon on the dlsease occurrence in the previous autumn, whether
- it was w1despread ease or dlfflculty of overwmterlng by conldla ‘and the o
‘occurrence in the current spring whether it. occurred early. and wldespread o
. under ‘suitable: sprmg weather condltlons, are most” 1mportant Therefore
- data on meteorologmal factors durlng certain limited stages ‘and. on'the ~ .-
.. correlation between the growth condition of wheat and barley and the degree‘: :
In addition, ‘volunteer -
‘ plants of - wheat and barley, early sown wheat and barley for green feed:
- must also be exammed as possible: incculum source of the dlsease because" '
S the dlseases on these plants tencl to occur‘earller m autumn RS :




":-5'( ) Survey of ﬂuctuatlon of the dlsease in the model fleld
'-"for forecastmg and the flelds where early occurrence of the: dlsease has
"__'been found : R :

. It 1s 1mportant for the forecast for the current year
'A'to follow transﬂnonal conditions of the disease after the incipient occur-
“rence of the - disease in the model field for forecastlng where wheat or

- barley is - grown: under most favorable conditions for the disease occurrence,
“or'in fields where’ early occurrences of the disease have been recogmzed

: The yearly data on transrclonal conditions of the disease occurrence, and
analyses of these data in relatlon to other data such as meteorology, the

. growth COI’IdlthI‘l of wheat and barley, etc , may ‘be: used for formulatlng
: forecast method ' Sl .

Survey methdd and :items SRR

. _ Susceptlble varletles of barley, naked barley, and wheat to. powdery
_ff:'m1ldews are.grown as in the case of rust survey methods described. above
~in‘the: 1tem 1) ‘and. the number of the {otdl leaves; of the dlseased leaves, .

- the. degree of: dlsease occurrence the fll"St date of dlsease occurrence
‘mnoticed,  and changes in the number of- lesions may: be surveyed." The. degree
- of disease occurrence should be determmed by comparing with the accom-
panied flgures of the 111ustrated standard of the degree of dlsease ocecur-
‘rence. The rate of les:Lon area may be added : .

Index :}:_'De:greé‘  Conditions of:di'se"'asé‘ac'cufféﬁcé .'
I o None =~ : r;'-No d1sease occurrence notlced
' II '- L E;‘.“_nght ‘_ Only lower leaves dlseased 7 _
III - __Moderate | .-Whole leaves excludmg the uppermost and next

- i-'_'developlng 1eaves dlseased _ S
IV e Helavy_.:: "_f-_::;' '.'Whole leaves 1ncludmg the uppermost and next
S S v pea .._.-._developmg 1eaves dlseased aE

Vo Severe -_)':Whole leaves 1nc1ud1ng the uppermost developmg |
RN RS AN :__j...__leaves dlseased severely

Dateof Survey s

_ The survey w1ll be conducted once a month in the emergence stage ‘
- to yellow -ripe: stage “but the degree of the disease occurrence should be
. surveyed every 10 days frorn Aprll The plants to be. examlned__should,be_
_._-constant every tlme. SR B TR PE S SIS



(2) Meteorological measurements - -

Tlhie measurements may be conducted as in'the . = -

~ section on rusts.
Reference. |
Su'rveybn'.the overwintering .c'on'diti_ons -of conidia- U
When abundant conidia survive winter, it means ah abundant initial source -
of inoculum in the following spring, e R

' Examination method and items

A model-field with 3, 3. mz_'are’a'ax_'e set up at a suitable position in the
agricultural experiment station or at some appropriate site in the area con-
cerned. ‘A variety of barley, naked barley, or wheat which.is hot high'in"

‘liability for spring-sowing and highly susceptible to powdery mildew'is = -
selected, sown 10 days ahead .of the general sowing time in early September,
~and cultivated by the conventional cultural practices in the area concerned.

' ‘Survey may cover the date of ineipient occurrence, the degree of dis- -
ease occurrence, and conditions of diseased leaves of 50 plants selected .~
‘from 50 em long row every time, ' The degree of occurrence should be =~

determined according to the standard of the item 1, " .00 o7

Date of survey

The survey will be ¢onducted onc¢e a month from the time of the in~
cipient disease occurrence to the time of epidemics’in fhe__foil‘c,)'\i?i‘ng..'sb'fViﬁg;_ '
- but twice a month'in warm winter year, - - . i e s B
Reference - -

~ Survey on overwintering "_c_’ondi_tit‘)ris"‘of pe'r_ithe'c'ié;

- In addition to follow the dissemination of the-disease by conidia, it is im-
 portant o know the time of ascospore formation in peritheois and Signits
; icapcre of ascospores as i_noc_ul_umf.___':.To_do.this'_gﬁrvey’ -wlieat‘izor:'balfley R
. straw with perithecia formed is kept indoors and outdoors; and formation. .-
- of ascospores will be microscopically examined periodically, Infection
. of cereals by the ascospores may be examined on barley or wheat plants =~
* which are grown by sowing at standard time, with diseased straws of . - .
- wheat or barley of the previous year being spread in the vicinity, These =
-Plants should be cultivated at a site away from the survey field for ex- '+
am‘ina'jci_q_n.of “‘?Vf?f-"-\"int'e_rjing col‘ldlthl‘lS éf-conidi'_gt- JIRERI S S e s




(3) Survey of acreage class1t‘1ed accordmg to the degree
o of dlsease occurrence o

) Surveymethodand 1tems e

‘I‘he test samples are obtalned accordlng to the method for rusts. The
_ degree of disease occurrence should- be determined followmg the survey-
-standard, and the disease occurrence area be summarlzed on the bas1s

.of the degree of the dlsease occurrence

rI‘he survey. standard should be determlned on _the basm of the 1tem
(1) of the survey on the fluctuatlon of the dlsease '

' Tlme of survey Mllky rlpe stage .
3. Forecast method

- The dlsease occurrence 1n the sprlng tends to be early and
. 'hlgh emplrlcally when the occurrence in the previous autumn was early
~ and w1despread The guantity:of overwmtermg pathogens is high in warm
~ winter.’ "The occurrence is hlgh under hlgh temperatures and h1gh amount o
of ramfall 1n Aprll to May. L : :

co Powdery mlldew generally occurs in endemlc condltlons, ~and
area w1th these endemic’ occurrence should be pre-examined on the basis of

- the past conditions of the disease occurrence “The area are classified into

“several categories. accordmg to dlsease occurrence and forecast will be
made along thls class:.flcatlon o : -

) .-C Scab Fusarmm bllght
1 | ObJectlves for forecastmg

. . Scab isa dlsease whlch affects ears of cereals The occur—_
rence tlme is: 1nfluenced by: earlmess or: lateness of the varletles of the
~‘cereal’in questlon “and their growth condltmns. ‘The disease occurrence

s closely related:to’ meteorologlcal condltlons at headlng stage espec1a11y |
B .soon after the dlsease appearance : SR

_ Spread oi‘ the dlsease 1s very fast when weather condltlons are
_ ‘abnormal soon after. the disease. oceurrence, and in such cases the timing
- of approprlate control may be lost. It is 1mportant to pay attentlon to the
- rneteorolcglcal condltlons around head:mg

: E 2.- : Survey SR -;‘ .

g (l) Survey of headmg tlme and condltlons of dlsease occur-
" rence in the model fleld for forecastlng, or in- the varlety preservatlon
; "-‘flelds L :



e Ma;lor 1oca1 var1et1es of the cereal area grown 1n the
model fleld for forecasting, and the headmg time and condltlons of dlsease
oceurrence will be exantined;,  This will serve for estlmatlng general
'headmg conditions in the area concerned The varlety preservatlon fleld
"~ may be substituted for this work, ~ The varieties of the cereal, .growth - -
conditions of the cultivated early, medium, and late varletles and the tlme
of headmg, etc r should be pre exarmned m the area in concern ALk

S_urvey m’ethod 'and 1tems

The time of the start of headmg, 50% completlon of the headmg, com- __
pletlon of the headm and bloommg of the respectlve maaor varieties’ are
observed, and these growth condltxons are compared Wl’th the growth con—»' .
dltlons of these varieties'in the orclmarj;«r year S '

- In order to survey the dlsease occurrence 25 plan’cs each of the maJOrf _
_ varieties are selected at. random from 50 cm row, and data on the rate of
 diseased ears, and of damage are obtamed - The rate of- dlseased ears.

and of the damage’ may be used to determme the degree of the dlsease
occurrence. - : L

) The rate of damage is defmed as the rate of dlseased ears tlmes the
the rate of diseased spikelets (in wheat) or the rate of diseased grains
(in barley). The degree of disease occurrence, and of damage should he
'determmed based on the followmg table :

~Index = '_ i roooo _I_I'I'f:_ G V. Vo
' -'Degree of " | . R P IR
“disease occurrence None- -Light Moderate Heavy - Severe |
 Rate of damage (%) | :
 Rate of diseased SRR B :
-ear xrateof dis- .~ 0 below5. . 6-15" 16 - 30 “over. 31
eased spikelets LT ENPREO
“{or rate of dis- "
eased grains) -

I‘ime ‘of ._su'rv ey

_ The survey should be conducted every 3 days from the flrst week after .
bloomlng to the rlpemng stage R

Reference _: R

. Survey onascospores and.conidia drifting inthe air =



When 11: is. hlgh in temperature end very humld because frequent

E ralnfalls around the headlng stage of barley, ascospores tend to float in
‘the air abundantly Therefore, the drlftlng of conidia and ascospores -

; around the- headlng stage may be exammed and the data may be used for
.,-‘forecastlng the cllsease occurrence together w1th meteox olog1ca1 data

| Survey method and 1tems

_ ’I‘en to 15 bundles o:t‘ rice, wheat or barley straws are placed as the

' source of spores at the center of the model-field for forecastmg, and spore
trap equlpment (stand) is set up at the crown helght of wheat in leeward -
~-position 3m away. from the spore gource, 15 days ahead of headmg ‘The "

source of spores 1s placed early in March (early to mlddle Aprll in snow-
-fall reglons) x : s ol

The formatlon of perlthecua and thelr maturlng condltlons will be
observed every other day from the .setting of the straws to the milky- ripe

_ _stage and the drlftlng condltlons of comdla and ascospores he examlned
' every day ' S . : :

o (__2)’;:_" Meteorologlcal observatlons before and after heading stage

Survey method and 1tems :

- The data may be obtamed in fleld observatlons Especlally for the
forecastlng, temperatures relative hum1d1t1es the amount of rainfall and "
~ the frequency of rainfall (the number of days) should be observed from 15
days ahead of headmg to mllky I‘lpe stage :

e e ( )_ : Su_rv__ey. of_'a._creage classﬂied according_ to the dtsease'
~occurrence - R - Lo Lo co

| 'suaevaembm& itoms

The spe01men for the examlnatlon may be co]lected followmg the method
. for rusts. ‘The degree of dlsease ocecurrence should be determined by the
survey standard of the:item, 2 -(1), and the area be summed up accordmg

3 to the degree of the dlsease occurrence .

Date of Survey Mllky I‘lpe stage .:
".__3.'_: : I‘orecast method

o There is an 1mportant relatlonshlp between the scab oceur-
rence and meteorologlcal condttlons around the heading stage When the
B average temperature exceeds 18 - 20°C ‘or day with 80% humldlty may

last over 3 days -or, the frequency of heavy fog or rainfall is hlgh (the S
tlme 01' sunshlne 1s llttle) serlous occurrence of the dlsease may occur.-

-9



_ (2) When the headlncr of wheat or barley 1s delayed and 1S Ly
to meet the ralny season the dlsease occurrcnce tends to be hlgh LD

o _ (3) Per1the01a whlch are the 1nc1p1ent 1noculum source of
the disease may be formed increasingly as the average air temperature BN
become over 13°C, or soon after ramfall The perltheclurn formation and
spore drlftlng may almost show the same tendency The’ ekamlnatlons o
should be practised together with meteorologlcal observatlons and these R
results should be used for the forecast - e

(4) Cond1t1ons of dlsease occurrence may be examlned in oo
early dlsease occurrlng areas in the district in concern, and the data may
be adapted for other areas as reference - o

111, D_iseases of'potatol_ '
A. Late bii'ght
1, ObJectlves for forecastlng

As later parts of the growmg stage of potato plant gets 1nto
the rainy season, the laté blight of potato may often occur very serlously, o
and decrease yleld ' : - '

In general, _1n years of early 1nc1p1ent occurrence of the
-dlsease the disease tend to be serious., Therefore, dlsease forecast must
be made. in relatlon to meteorology, growth condltlons of potato plant etc

2. Survey

. ~a. Survey in the model-field for forecastmg, and 1n the flelds -
'Where early occurrence of the dlsease has been found -

| (1) Survey of condltlons of the dlsease occurrence kR

: _ COI’ldl‘thnS of the dtsease occurrence rnay be surveyed
in the model fleld for: forecastmg late blight of potatoes where: the plants o
are grown under favorable conditions for the disease occurrence, Occur--
rence in the general fields may be estlmated frorn the tendency of the e
dlsease occurrence. in thls mode1-f1eld

: Survey rnethod and 1tems

. In the model flEld for forecastmg, early to medlum potato varletles i
a susceptlble to late bllght are selected,: heav11y manured w1th mtrogen fer-“; '
tilizer, and if possible, diseased tubers are planted at 1ntervals of 10~

; '.plants " The field may be set up in an area where early 1nc1p1ent d1sease i
roccurrence 1s usually recogmzed S




_ The survey 1tems cover the date of mclplent dlsease occurrence the :
degree of disease occurrence,, and: fluctuatlons of the dlsease In order to
obtain. data on the. degree of dlsease occurrence, over 20 plants are ex-
arnlned in’ each survey, and the degree is determined-on the basm of the
__’followmg standard by ratmg 1nd1v1dua1 plants and tahmg thelr average

Index f‘:;ﬁ'_fj 1 I_'I. T o o
.'Degree Of " .None' nght L " :: : ."Moderate - Heavy
oc:currence RN R - _
Condition of. * = o= '_1/4 of the ~ About 1 /4 Almost all lea-
:occurrence YT total leaves -3/4 of the  ves diseased
. e L T _are,d;s_-" . totallea- ~ . and many leaves
- -eased . ves diseas- died
. ed,anda.
~ part of lea-
veg died’
-_jsometlmes o
'f_ISéveie_r"

K 'Aljr‘r‘iostz all lleave's' .
- died, and stems
dled sometlmes

‘ Datéf Olfi'sur'vey'."_--._.' SR

Survey should be conducted every 10 days after the 1nc:1p1ent occur-

rence “The' frequency of- the survey must ‘be. 1ncreased durlng the time of
..'dlsease spreadmg. 2 Sl ‘ .

5"( ) Survey of d1sease occurrence in the flelds w1th early
' occurrence . : :

Con51derab1e correlatlon can sometlmes be found between
the tlme of dlsease occurrence and occurrence condltlons in fields with

' early disease ‘occurrence either of the ‘same district or of adjacent districts
~and that in other flelds also between fields 1n lowland (plain) areas and
__'f1e1ds in: hlgh Jand areas. Therefore, I‘EClprOCal equatlons based on. past

' data should be worked out and used for the forecast

_ Sur.vey method “

Characterlstlcs of the local occurrence in relatlonshlps w1th occur-_ '
7 rences 1n other 1oca11t1es should be analyaed v



Data 1nc1ude ordlnary time of incipient dlsease occurrence orchnary '

Spreadlng tlme ordmary condltlons of the: occurrence meteorologlcal con—-_:-
~ ditions of ordmary years, etc,  In the area. concerned, -growth ‘conditions ot‘

potatoes and other'items in the incipient stages of the disease occurrence - j

as well as in later stages:of the- occurrence in the current year 'should be
‘observed as in the previous survey. These data in the fields of early oc-

currence will be used to forecast disease occurrences in flelds of later "
'occurrence ' : S C

'. b, Meterologlcal measurements in the stage after ﬂoral—
buddmg ' a o -

As the occurrence of the late bllght becomes heavy from
| the stage after floral- -budding of potatoes, the meteorologlcal conditions
- after this stage should be watched., The meteorological data w111 be useful
for the dlsease forecast -

c. Survey hy patrolling grower's fields

(1) Survey of tlme of 1nc1p1ent occurrence and progress
of dlsease ' :

: In order to find incipient dlsease occurrence andi
to grasp trans1t1ona1 conditions afterwards, the model-fields should be
selected by a systematic sampling method in respective cultlvatlon zones,

In these model-fields, the degree of disease occurrence in 25 plants sampled
from each field should be recorded. The degree of occurrence should be
determlned based on the item a 1) SR ST S -

Date of survey -

Survey should be conducted 1 -3 t1mes from the tlme of the 1nc:Lp1ent
dlsease occurrence to the spreadlng time,

(2) Survey of acreage c1a551f1ed accordlng to the degree '.
dlsease occurrence : T P :

' Survey method and 1tems

: The degree of the dlsease occurrence may be determlned in the model--_:.-
: f1e1ds selected in the aforementloned way, and the area of the occurrence :
- is calculated oh the basm of the severity,. The survey method is the same

o ~asin the‘item (1) The degree of the dlsease occurrence is determmEd
on the ba51s of the 1tem a (l) L e :

'; Date of--survey_ :

Survey is conducted at the peak tlme of dlsease occurrence and 1eaf

‘_yellowmg stage, but the survey at the peak tlme may be substltuted by the
: -_-.;,_survey 1n the prevmus 1tems c(l : . : . .

TR



. 3;:-'_ _.Fo'recaSt method

_ The late blight of potatoes is closely dependent on meteorolo-

_ glcal COl‘ldlthHS . especially the weather after the floral- buddmg stage L
© Effect of various factors to the dceurrence may be different in 1ts signifi-
“cance’in different areas, but as the common factors, in years of- severe
‘ _ocourrence of the dlsease the’ followmg items may be pomt out;

1) Days with average air temperature of 16°C come up early in the

- season, _
-2)-. The incipient occurrence comes early, ' ' S
By 'Perlod with daily average or 5-days-average a1r—temperatures of
© 18 --23°C lasts for a considerable time, at least over 4 to 6 weeks,

o 4). ;The frequency of cloudy day with 90% humldlty or w1th the amount
: _of ramfall over 1'mm is hlgh :

_ (2) There are blg dlfferences in the date of 1nc1p1ent

_dlsease occurrence spreading season, and the degree of disease occur-:

- rence among dlfferent dreas in the same prefecture or among different
prefectures, but there are sometimes good correlation of these items among
-different localities, For example, if relationship between the date of in- .
‘cipient dlsease occurrence, and the degree of occurrence in plain: areas and
-' those in mountamous areas is establlshed mformatlon on the, occurrence :

- in plaln areas may be useful for forecastmg the time of incipient disease . -

-oceurrence and the degree of dlsease severlty, in mountamous and semi-
:mountamcus areas '

: (3). In initial growth stages the potato plant is. very re-

: smtant to the late blight, but with the advance of growth, espec1ally after .
'ﬂoral buddlng stage, the plant becomes increasingly susceptibile. | The

‘ spreadmg of the disease is generally. prevalent just before the. harvest in
L plam areas west of Kanto region. -Occurrence is usually more. prevalent. -
in years with early rainy season, or with retarded growth because of low .
- temperature and dry. condition in early growth. stages of potatc plants " In
mountdinous, - semi-mountainous, or cool areas incipient occurrence may.
come - earller and the degree of occurrence may be hlgh in years w1th fast '
-"growth early ﬂoral buddlng, and early flowering.. .



v Insect pests of r1ce |
A.‘ Rlce stem borer Ch1lo suppressalls Walker
o, ObJectlves for fore‘castmg '

Rlce plants are serlously damaged by 1arvae 1n the lst genera_-
tlon when the duration of moth appearance in the overwmtermg generatlon
is long lasted or retarded, or moths are abundant in the ‘later period’ of .
emergence, When the moth appearance continues for-a long time-after:
tranSplantmg, insecticides should be applied more frequently. than usual,
Hence, it is important to forecast the varlatlon of appearance type of moths .
-in the overwmtered generatlon. . ‘ '

Damages caused by larvae in | the 2nd generatlon depend on the
abundance of moths in the 1st generation. Apphcatlon of insecticides ...
should be timed accordmg to the peak perlod of moth appearance ’I‘here—
fore, it is important to forecast the peak perlod of moth appearance and
the abundance of moths in the lst generatlon : : e

2. Surveys

: a. Investlgatlon for forecastlng the lst brood or oveer- -
tered generatlon moth appearance FEER SRR

: (1) Survey of 1arva1 den51ty at the tlme of harvest (survey .
before overwmtermg) ‘ : '
Most larvae overw:mter in harvested straws or stub~
~ bles of rice plants, but some in the stems of such grammaceous grasses .
‘as leanla 1at1f011a Turcez, etc; As overwmterlng sités 'more: oriless differ
in. varlous reglons it is rather d1ff1cu1t to estimate the larval den51ty ac-
‘curately, However, it is important for for ecasting the relative abundance
of moths in the following yedr to estimate at least approximate den51ty of -
larvae overwmtermg . The survey is made to know the 1arva1 den51ty be- o
§ fore overwmterlng and. overmntermg 51te ' s R SR

‘ Methods of survey

A survey fleld w1th a 3 or. more -are area is to be selected randomly .
in each district accordlng to different types of rice culture and occurrence
of the rice.stem- borer, and the model- fleld for forecastlng mentloned
--_elsewhere should be added The survey flelds are preferably grown w1th

The term brood is used to denote the appearance oi‘ moth populatlon, L

e, g the 1st generatlon eggs are laid by the lst brood moths wh1ch
emerge from overwmtered 1arvae




representatwe varletles of rice plants by usual manners in each dlstrlct
and cuttmg and after-treatments are also preferred to be usual

Take out straws and stubbles of 100 hllls sampled systematlcally, and -

examine the followmg 1tems for estlmatmg the number of 11V1ng 1arvae /
10 sre and mortallty ER : ~

-.'Rlc”e .straWs of 100 hills°

Nos of stems exarnlned of stems 1nfested of stems in which
borers are found, of living larvae, of dead larvae, body welght / llvmg
larva, and no of larvae cut at harvest 1f p0551b1e

Stubbles of 100 h1lls

NOS Of hills 1nJured of hills in. whloh borers are found of 11v_
1ng 1arvae and of dead larvae SN S . _

In reglons where 1arvae usually move from rice plants to other sites
rfor overwmtermg, the survey mentioned above should be supplemented
'by an additional survey on the same items after December when larvae
seem to have completed their mlgratlon The number of larvae moved

away may be estlmated and the 51tes for overwmtermg should he 1ooked
for SR y o o L _

: In regmns where 11tt1e dlfference of 1arva1 den31ty is found before and
'after overmnterlng, partloularly in western parts of Japan, this survey

- may be omitted and the survey after overwmterm,qr mentioned in the follow-
1ng paragraph 1s to be carrled out preponderantly

; " (2) Survey of larval dens1ty after overwmtermg (survey _
_after overwmtermg) ' LR _ _

: o . Together with the survey in the precedmg paragraph
thls survey is’ 1ntended to estimate the mortallty during overwintering,
number of overwmtered 1arvae etc Th].S survey may be omltted in Hok-
kaldo and Tohoku dlstr1cts A

. .Methods a.nd 1tems of survey

About two months pI‘lOI‘ to the peak perlod of moth appearance in the -

. overwintering generatlon in niormal years, examine the following items to

; 'estlmate the number of living larvae / 10 are ~and. mortahty, snmlarly to
the methods for the survey before overwmtermg

Rlce straws of 100 hllls
Nos of stems ewcammed of stems 1nfested of stems in whlch
-borers are found of living’ 1arvae, of dead 1arvae of lwlng pupae, of

‘dead pupae and of empty pupae



Stubbles of 1 OO hllls

Nos. of lulls mfested of hilis in w‘mch borers are found of llV- -
: 1ng larvae of dead larvae of 11v1ng pupae, of. dead pupae, and of empty
pupae - S o T

This survey should be annually made at about the same date for a’
'glven site, . i :

. (3) Observatmn of development and V1ta11ty of overwm-_'_-' -
'_termg larvae kept at 25°C (1ncubat10n method) L i

_ ThlS observatlon is to be omltted in regions where the Shona1 ecotypef_
Cis d1str1buted : : S L

The purpose of this observatmn is to estlmate the developmental
. state and vitality of overwintering larvae by means of examining the’ time ™.
‘of pupation, trend of pupatlon, daily rate of pupation, etc keepmg larvae
collected from fields at a constant temperature of 25 C ST .

| Methods of observatlon o

Collect more than 300 larvae elther from harvested straws in regtons
where most larvae overwinter in harvested rice straws or from stubbles
where those. overwmter in stubbles two to three months prior.to the peak
period of moth appearance when overwmtered larvae begln to be reactive
. to the fluctuation of outdoor temperatures in normal years, - The.larvae,

sterilized in'a 1-: 1000 solution of corrosive ‘sublimate, are, separately put
into small glass-tubes with small pieces of dried leaf sheaths of rice.plants.
After. larvae are put into the sheaths, glass tubes are stoppered with' brass
wire gauze, Set the glass-tubes into a'tin w1th lid ‘and bottom made of wire.
Cgauze. A tin, ca,. 8 cm in'diameter and ca. 5 cm in depth,. accommodates _
- a bunch of about f1fty glass—tubes Put_the tms into small desmcators at J
- 95 % R.H. - Controlled with a saturated solutlon of potass:mm nltrate (KNGB) '
- and keep the dessmators w1thm 1ncubators at’ 25°C

Start placmg overwmtermg larvae in mcubators for thls purpose at
N each s1te on the same date every year, For example the mlddle 1n March :
L seerns to be sultable for Kanto reglon ' -

" Z:"' Ttems: of inve st1ngat1on

s Welgh 50 larvae 1nd1v1dually in mg before they are put mto small glass—
-tubesto abtain the- frequency dlstrlbutlon and the average: body welght |
During mcubatmn -count living and dead’ larvae ‘and pupae every other day

to obtain the average permd before pupatlon cumulatlve rate of pupatlon
L cumulatwe rate of pupatton mortahty, ete.



Avex age perlod in. days before pupatlon

Z ((days frorn the beglnnmg of 1noubat10n to pupatlon) |

R no p'l'lpae_' i
-_obtalned on a date)/total no. pupae ‘obtained - B

Cumulatlve rate of pupatlon cumulatlve no, pupae / (no. 11v1ng
) 1arvae at each observatlon + cumulatlve no. pupae on a. date)

Mortahty = no dead larvae / total no. 1arvae used
o R_eferenoe _' Investlgatlon of the development and’ v1ta11ty”of.

“overwintering- 1arvae kept 1ndoors (mdoor—keep- _
~ing method) '

S1rn11ar1y to that rnentloned in the preceding paragraph this: 1nvest1ga—
tlon is 1ntended to estimate the developmental state and vitality of over-
wmterlng larvae. - This is based on the fact that trends of moth emergence :
'frorn larvae kept 1ndoors approxunately correSponds to that in: the field,

Methods and 1tems 'of-..observatlon

Collect more’ than 300 overwmtermg larvae in the f1e1d two. to three

: months pmor to.the peak perlod of moth appearance in normal years
After the treatment mentioned in the preceding paragraph keep them 1n-
doors Wlthout heathlng or coollng Examme t1me and rate of pupatlon

The date of 50 % cumulatlve pupation-. . . . the date when 50% of

SRR ' 1arvae (excludmg dead ones) used pupate -

‘.:'Il_lvtlortaility. o _ ratlo of the cumulatlve
S . no, dead 1arvae by the date of 50% cumulalive
pupatlon : no. all larvae used

C b._" Observatlons for forecastlng the 2nd brood or 1st genera-
tlon moth appearance '

S : (1) Observatlon of larval development in the lst genera-
: 't'ion'_ : 8 ‘ -

RS - ThlS is to estlmate 1a1 val development pupatlon and
: densuty 1n the last perlod of the 1st gene ratlon

Methods and 1tems of observatlon o

About three weeks prior to the peak perlod of moth appearanoe in-
usual years, the following surveys are started in the model fleld for for-
ecatmg and other flelds around it: :



N (a) l"leld obsexvatlon hy sarnplmg Collect randomly..
30 to 40 larvae and pupae in each of two or three observatlon tlmes and -
count living and dead larvae, pupae and empty pupae to know the rate of
pupatlon and rnoth emergence T : SRR

. (b) K Observatlon of sex cell development in male
- larvae (”cyst method) Collect more than 30 male 1arvae in i:he fleld o
every other day and measure dlameter and' 1ength of spermatocytes under
a microscope,. Otherwuse divide the. spermatocytes into developed and
undeveloped categomes based on shape, -piliform as developed and. round_ -
as-undeveloped, and judge developmental state of each 1arva on. the bas1s
‘ .of percentage of developed spermatocytes : :

(2)  Survey by patrollmg over grower s f1e1d |
' _‘ (a) -Surv__ey of larval densﬂy T

Methods and items of the survey )

De51gnate about ten fields for th1s survey Count stems 1nfested
(dead hearts and resembllng t1]_ler ), stemsin. which borers are found
living larvae (separately at each mstar) dead larvae, pupae; and empty

pupae found from: all the stems of 25 hllls in each fleld to estlmate the ‘
den51ty/ 10 are : . : ‘

Tlme of survey

' ’I‘mce the peak and the last perlod of 1nfestat10n w1th larvae

: (b)_' Survey of acreage of r1ce f1elds in each degree _
of occurrence in the 1st generatlon - : : B

Methods and 1tems of survey

_ Calculate the percentage of 1nfested stems from 25 hlllS altogether _

- for each field, as surveyed in preceding paragraph to- class1fy the: degree e
~ of occurrence according fo the following standard Sum the area: of rice. B

- fields in each degree of occurrenca =

. Tentatlve categorles of development

1y Developed spermatocytes ina mlcroscope fleld >_.' 81 %, o
: 2; TR do._- . =__'61 80 '%_—-. R
R do. .- =. 41-60.%,
“4;' L o :.._(_‘l'o-. S ER SRR ) 40 %'-:,.'-. S
5 _i R E e codo, PR IR e g 20 % o



' 'Standard of'the degree of occurrence

Index . Lo W om IV -V
Degree of ' Nome = Light Moderate Heavy  Severe
occurrence R T TPt S S
%, stems in~. © 0 S 1-5 . =15 16-15: 3=

fested by.the
1lst-génera- SR
tlo_n_ larvae ..o

- When the damages are very sévere and’ areas -
belongmg to the Index V are very 1arge, dwlde the Index V mto sub-- -
categorles of 10 % mterval

Time of Survey g
Once 1n the 1ast perlod of 1nfestat10n -

' . (c) Survey of’ acreage of rice flelds in each degree
of occurrence in the 2nd generatlon '

To grasp the actual state of occurrence in. the _
2nd generatlon ‘examine the area of rice fields in each degree of occur-.

rence by patrollmg 1n5pect10n The procedures are s1m11ar to those for-
-the lst generatlon ‘

'Stah’dard of the degree of occurrence

Index . . -~ 1~ I . T vV
‘Degree of ' None . Light Moderate ‘Heavy  Severe
ocecurrence . - - .
% stemein- .0 0 . 1-5 '6-15  16-40 =~ 41—

fested by the. .~
2nd genera-
tion-_lar\_(‘ae.j. :

Vo : ‘When the damages are very severe and the areas
.belonglng to the Index V are very 1arge d1v1de the Index Vv into’ sub--; =
: caregorles of 10 % mterval :

Tlme of survey

E Once at the tlme of harvest

3, Methods and procedures for forecast ‘ |
e Moth appeara.nce in the overwmtermg generatlon (lst _
brood) - = -

(1) Moth emergence curves from overwmtermg 1arvae;;_- .
kept mdoors at room temperatures are conmdered to approxlmate those
1n the fleld :

59 L



: .(2)'- For earller forecast moth emergence curves from
1arvae kept in 1ncubators are available." The curves are. deemed to resemble
in shape those of fleld populatlon , S S R

_ (3) When the 1arvae to be kept at room temperatures
or in incubators are properly sampled in proportlon to.-the. actual. den51ty
at each survey pomt quantltatlve changes in moth- appearance in the field-~

- will be forecasted to some extent by comparmg the: maximum: ‘and: mlnlmum
~ densities with the mean den51ty Moreover, the percentage of moth emer-<
'gence may be estlmated to some extent from the body we1ght of’ the larvae

’ (4) In adaptlng‘ equatlons obtalned from the llght trap
records examine conf1dence range of correlation coeff1c1ents for each
~ survey: site, before issuing. actual forecast : SRR

(5)_ For the standard of moth appearance tlme use elther
the date of'peak moth appearance or the date of 50 % cumulatlve moth app~
earance, The differences between the two are usually one or two days.
When the date of 50 % cumulatlve moth. appearance comes later than the' .
date of peak moth appearance, notice that many rnoths are often apt to S
appear in the later perlod of emergence ' : '

b. Infestatlon w1th larvae in the 1st generatlon e

(1) 1t is con51dered that 1nfestat10ns are often severe '

: when many moths 1n the overwmtermg generatlon appear 1n the later perlod
of emergence : :

S (2) For use of light trap records, see (4) in the preceding
- paragraph, L T e T e R T

e, Moth appearance in the lst generatlon (2nd brood)

(1) Estlmate fluctuatlons in moth emergence or app-'._-

| :._-"erance by the" exammatlon of: larval development and that of spermatocytes
" from fleld sampls ' o : - Lo

(2) Estnnate the ﬂuctuatmg patterns of moth dens1ty

- from the results obtamed by patrollmg 1nSpect10n and those mentloned 1n i

. (3) Seeal4) to obtain Torecasting _éqﬁafiaﬁ’s'_ffem light
- trap records. - 0] e e T e R

d. Infestatlon wnh larvae in the 2nd generatlon

. The earher and more abundantly the moths in: the lst
" generatton appear the' more’ severely rice plants are damaged usually o
“by the larvae of the next generatlon Accordmgly, grasp the amount of - |

.. the moth appearance and estimate the. degree of infestation by the’ larvae

= . __-‘by utlllzmg the forecast descrlbed m the precedmg artlcles

| 5 _'--60 - e



B Paddy borer Tryporyaa mcertulas Walker ; PR '
: .:l; ObJectlves for forecstmg

The larva feeds only on rice plant iv e , monOphagous 1n

'-Japan The occurrence ‘of this borer is considerably affected by whether
~ ‘or.not. rice plants are grown in the field when moths in the overwintering
_generatmn emerge, and whether the peak period of moth emergence comes
- before or-after the time. of transplantmg Accordingly, it is important

' for forecastmg the occurrence to estimate the period of appearance. and the
_abundance of moths in the overwmtermg generation, There are some
reg10ns where light trap’ records. show clearly two: genera’uons or three
generatlons a year. As the prevalence varies conmderably by years, it 1s |
B important to pay attentlon to the annual fluctuations ‘in light trap records
The’ forecasts in the 1st and the 2nd generatlons aim mamly at ea rllness._
or lateness of . peak perlod of moth appearance and abundance of moths.-

'These will be. used to’ est1rnate adequate tlrne of 1nsect1c1de apphcatlon in - i
each generatmn : :

2, _Observations and surveys

L ‘a. Surveys for forecasting the 1st brood or overwintering
generation . . R o

_ (1)_' Survey of overwinterin'g 1ar\)’ae
The Survey ig mtended to estimate the overwmtermg

'rate and developmental state of 1arvae as the source of the ensuing moths, .
'and to know the mfluence of env1ronmer1ta1 cond1t10ns 1n wmter on 1arvae

. Methods .and"items of 'su‘ryey '

Demgnate several flelds tal«.mg into conmdera‘clon “the’ occurrence
'and 1nfestat1on in the precedmg generation;. dig up 100 stubbles from gach'
field, and d1ssemb1e them. - Count the hills 1nfested lwmg larvae, dead _
-larvae 11vmg pupae dead pupae and empty pupae ‘and calculate the rates p
.;of overwmtermg and pupatlon Then est1mate the den51ty / 10 are:

Rate of overwmtered borers = no.. 11v1ng borers (11v1ng 1arvae * 11v1ng
L ' pupae + empty pupae) [ (rio. living borers + dead borers g
(dead 1arvae + dead pupae)) : oo

Rate of pupatlon = (no empty pupae + no, 11v1ng pupae + no dead

pupae / (no empty pupae + no, hvmg pupae + no dead pupae
_*no, 11v1ng 1arvae) ' S

. 6]?.‘_'-.'.,_-"



- Time of survey: :

Tw1ce before pupatmn or one month pI‘lOI‘ to the pealx perlod of moth
appearance in the overwmtermg gene1 atlon and two weeks after the lst
survey. : S _ :

. b Survey for foreoastmg larval den51ty in the lst generatlon_f- _
(l) Survey of egg masses dep051ted
Count egg- maSSes depos1ted on rice seedllngs i

nursery beds and those on younger r1ce plants transplanted 1n paddy flelds '
to estlrnate the larval dens1ty ' : _ :

Methodsand 1tern’s of-survey' o
Count egg masses found / 10 ‘m2 in each nursery bed or f1eld prev1ously
demgnated in-different areas as to the occurrence of the borer ‘The survey
should be made at a fixed site within’ each. paddy field or nursery bed throu~'-
ghout the period of the survey “Take away all the egg masses found w1th
leaf blades after they are counted : - ' :

Tlme of survey - R

Every five days throughout the period of the moth appearance in the
overwmterlng generatlon in nursery beds and paddy flelds o '

- c _ Surveys for forecastlng the znd brood or lst generatlon
moth appearance Sl

’ _(1) Survey of larval development and dens1ty i
: It is sometlmes difficult to forecast the number of

moths in the 1st generatlon and the larval dens1ty in the 2nd generatlon o
~only by means.of the ‘surveys of light trap catches of moths in'the 6verwin:
 tering generatlon Accordingly, it is necessary to examine. larval- developé
“ ment, pupatlon and populata.on den51ty in the last per1od of the' larval N

stage in the st generatlon in the field.. When the development is delayed '.-“:i
_ conmderably in many larvae, there is a p0581b111ty that the paddy borer
' closes the annual cycle through only two generatlons §

' Methods and 1tems of survey

' De51gnate several nursery beds and paddy flelds in areas dlfferent |

- .;'-'as tothe occurrence of the borer and plck up. all the rice’ seedlmgs /. m
' _-1n each nursery. bed or all the rlce plants of 25 hllls in each paddy f1eld

. .Count: the number of stems’ or: seedllngs h111s or seedlmgs 1nfested stem.s'.'
“injured; stéms in whlch 11v1ng borers are. found and all’ the. borers (11v1ng o

-;._larvae dead larvae llvmg pupae, dead pupae and empty pupae) As the
: -__-_jresult estlmate the den51ty / 10 are

s nb;szeprp,



Time'of survey

e :Twic’e;_:_i_ri-the pea'k" and the 1ast period; of infestation
coo de Surveys for forecastmg the 3rd brood or 2nd generatlon'_
moth appearance N _
(1) Survey of 1arva1 development and den51ty

-Methods and 1tems of survey

Make the survey sumlarly to that descmbed inc s (1),

T1me of survey

' ._.Twl_c'e; :in .the eariier ‘and the 1ast period of infestation

. S2) Survey of acreage of rice flelds in each degree of-
occurrence in the 2nd generatmn ' .

_ Pick out 25 hills of rice plants from each paddy
-f1e1d and count all the stems and the stems infested to calculate the per-

centage of stems infested.” The standard of the degree of occurrence is

given in the followmg table to sum up the area of rice flelds m each degree
_ of occurrence : :

'Standard_'_‘of th_e-degre'e of o_cc_urrence_

Index . 1 . um o m v V-

| Degreeof © Nome - Light . Moderate Heavy Severe
occurrence - ' B : : DA ERRTE

% stemsinc 0. 1~ o 8—5  6—10 11—

fested L ._ o

. o o When the areas belongmg to the Inde\: v are very :
_flarge, d1v1de the 1nten51ty v mto sub categorles of 10 0. :Lnterval L

"Tlme of survey

_ Once 1ate in August or three to four weeks after the peak perlod of
moth appearance : - '

'rf,e'.‘ Surve:,r of occurrence 1n the 3rd generatlon

_ oy _ .(1). Survey of acr eage of rice flelds m each degree of:_'_
;.occurrence SR : ' "

: ?Methods and 1terns of survey

-E3-



'Make the stlrvey similar.l.y to thati'_d_e_'s.c_ribe'dg' 1nd(2) -

Standa14d of the degree of occurrence : o

Inex” . 1. I oI IV -V

Degree of  None Light . Moderate _'Helav_‘y_' ‘Severe
occurrence o U e o
% stemsin- 0 1-5  6-10 112200 21— .

fested

: . When the areas belongmg to the Index V are Very
large, d1V1de the Index V into. sub categorles of 10% 1nterval

Tlme of survey '

Once early in October or three to four weeks after the peak pemod

of moth appearance, : L S
‘3. Methods and 'proce_dur:es for 'forecast' : S

 a.  Time of moth appearance in the oVer\vinter_ing."'g'ener'ati‘on‘

(1st brood) o RE CL T DU AT ,

(1) Use. the results of the survey of developmental state "
of overwmtermg 1arvae : -

.(2). Obtain regressmn equatlons between hght trap re-
cords and various meteorologmal factors for each dlstrlct w1_th_ due con- .
51derat1ons of statlstlcal probablhty ' : U A L

b Abundance of moths in the overwmtermg generatlon

(1) Con51der the abundance ‘of moths from the results
“of the survey on dens1ty of. overwmterlng larvae ‘the. den81ty of moths 1s o
_ to be high’ when that of overwmtermg larvae is hlgh

K . _ (2) Obtain regressmn equatlons between 11ght trap records
: -.and varlous meteorolog1ca1 factors and use them for forecast '

:_c.. .. Infestatlon w1th larvae 1n the 1st generatlon I

(1) Larvae may. even: bore 1nto rice- seedllngs and
damage them Cons1der that 1nfestat10n is to be severe when rnoth appea- :

B rance.is- delayed or- when the growth of r1ce plants 15 more advanced than
.f_-1n usual years : _' e S .




__-'_'masses are abunda.nt
Sl Tlme of moth appearance in the lst generatlon (an brood)

S S ]_"orecast 11: frorn the results of the survey descrlbed 1n
‘2oe (1) . B i

N e Abundance of moths J.n the lst generatlon

: (l) lt is consudered that the density of moths is to be

o :-hlgh when the larval density in the last larval stage of the lst generation .
is hlgh ‘When the larvae show large variations in their developmental

_ Speed it'is a 51gn that ‘the majority of the 1nd1v1duals in the 2nd (next) ge- |

neration fail to. emerge, and there is no appremable moth appearance in
. '_.thls generatlon(Srd brood) .

(2)_ Use llght trap records,'_ as dellsoribe_d_in“b (.2).'
'f._' .lnfe-station' with larvae in the 2nd 'gene'ration' _

_ : Forecast it from the estimation. of the abundance of
' ;'moths 1n the lst generatlon as descr ibéd in 3 e.

| "'g. Tlme -of moth appea'rance in the 2nd generation

A e Forecast it from the results of the survey ot‘ 1arval
development descr1bed in2d (1)

hy Abundance of moths in the an generatlon

. - (1) Forecast it by means of ew:ammmg the larval and

; l_.pupal den51t1es in the last 1arval stage in the 2nd generatlon ‘as descrlbed
' '_1n e (1) : '

(2) Use 11ght trap records as de scrlbed 1n b (2)

.' 1 Infestatmn W1th larvae in the Brd generatlon

R . I‘orecast it from the estlmatlon of the abundance of
"-moths m the 2nd generatlon as descrlbed in b,

C Whlte backed planthOpper ‘Sogatella furc1fera Horvath
S 1. ObJECthGS for forecastlng
The planthopper attacks serlously rice: plants espemally from '

. the tlllermg tomllky-mpe and dough stages.  The pomt of this survey 1s to
: '-'forecast the den51t1es of both nymphs and adults in those stages

(2) Conslder that'infes_tatiOn is to be serious vtrhen _egg—. o



o, - Surveys
Ca. Survey before' 'adult invaSion'into paddy field's- “ -

The. 2nd or 3rd brood adults in the western part of
Japan and the 1st-brood adults in the: northern part ﬂy from other habltats:: ‘
into rice fields in June- to early July and in July, respectlvely ‘In order -
to grasp the actual state of occurrence in the, foregomg ge11erat10ns the
following survey is to be made in parallel w1th that by llght traps

(1) Survey by stlclx.y traps 3 :

.Methods and items of survey

Set stlcky traps in several places such as the model fleld for forecast-
ing and fields where adults usually appear early in summer annually Count
' planthOppers captured by sticky traps every three days

Time of survey

From April to the end of July
Reference Survey of planthoppers around paddy fields =

Methods and items of survey

Collect both adults and nymphs on grammeous grasses around paddy -
fields where the planthopper oceurs every year, using a suction catcher T
or sweep net, from April to May. Estimate the dens1ty / 10 rn2 It is
des1rab1e to have samplmg plots as many as poss1ble ' e

. : b Survey of seasonal fluctuations 1n populat1on den51ty in. " e
paddy fields - : : : : ‘

- ‘Make the survey in the model f1e1d for forecastmg and S
f].elds where the planthOpper occurs every year as follows

(1) Survey of adult dens1ty

The survey is de51gned to estlmate the den31t1es of".-' .
the 2nd brood and the 3rd brood adults ﬂymg into paddy flelds '

o _ E*{amme the number of adults on plants / m?2 Ao
“ ‘gach of the nursery beds or on 25 hills’ of. r1ce plants in each of the paddy o
- fields. by either push-aside-and- count ‘method or tap-and- count method to

: '.'_“‘_;estlmate the den51ty / 10 m2 In parallel 1t 1s better to examme the
| jdensﬁy bv su eepmg method : ‘

For the relatlon betueen the brood and

_ g@ne ration see the appendices -



. .Ti_'i:ne-of survey. o

Every flve days smce the catches by llght traps mcrease rap1dly
(2 Survey of populatlon dens1ty in paddy flelds :

' ThlS sur vey is 1ntended to estlmate p0pu1at10n dens1—
_ty 1n paddy f1e1ds o :

: Methods and 1tems of survey

_ Count eg%s dep051ted or egg laylng punctures nymphs and adults
on: plants / m#.in each of the nursery beds or on 25 hills of rice plants

in each of the paddv fields by means of. either push-aside or. tap-and-count

method to estimate the den91ty / 10 m2. It is better to examine the density
- by sweeping method- at'the same time. - ‘ o

" T'irne'-"cf surVey' '

Tw1ce mlddle July and between late July and 1ate August

IS a (3)' Survey of acreage of rice flelds m each degree of
occur'ren'ce R : : . .

Methods and 1tems of survey -

Count eggs or ¢ gg-laymg punctures ‘nymphs, and adults on 25 hills of
r1ce plants to. est1mate the densities of eggs, nymphs, and adults / hill..
In addition; it is better to make survey by sweepmg method to confirm the
dens1ty of nymphs and adults ‘ :

: Accordmg to the standard of the degree of cccurrence glven in the fol- .
- _‘lowmg table sum up the area of rice flelds in each degree of occurrence:

Standard-of the degree of:occurrence .

: -t.",f'-Ind:e_x,-z- :. o1 mo oom oV

' Degree of . -~ None: -“R:are. e _Mediurn Abundant Se‘tr_ere-. o
"ﬂoccurrence e T B B R S

. Density/ . 0 . 1—10 11—50 51—I100" 101— @
COmD by =

;;_push asuie o
Tor tap- and—
 count me= -
- thod) - ' B P : o -~
'No eggs S0 1100 11—580 51—100" 101~ =

=87~



'Densfﬂy / 0 1-30 11-50  51-100 101_
sweeplng
method) -

: Tirne of 'survey |
Twme mlddle July and between late July and late August S
3. Methods and procedures t‘or forecast

- The outbreaks of the whlte backed planthopper ever recorded

frequently occurred in yéars of warmer precedmg wmter and warmer May

" to June, with 11tt1e ra1n and 11ttle ramt‘all in the ramy season (usually June )
to early July).  In such years the planthopper appeared in- certam places
earlier than in usual years and’ populatlon density in paddy flelds increased

“rapidly. Hence, itis necessary to. notice the rneteorologlcal data of the -
current year and to collect the lst,’ 2nd and 3rd brood: adults-in ‘the wes- =
tern part of Japan in order to estlmate ‘the den31t1es of adults as. ﬂlght sour-
ces before 1nva51on 1nto nursery beds and paddy flelds :

Estlmate the dens1ty of. adults ﬂylng 1nto nursery beds and
paddy flelds from both the light trap records in June to July and the data v
. as to den51t1es surveyed in nursery beds and paddy flEldS

: Forecast the tlrne of appearance and den51ty of nymphs in the
~following generation in paddy fields soon after transplantmg from the. time -
and density of adult invaders.’ S1m11arly, forecast the.densities of the .
descendant generations: that cause serious: damages to rice. plants from the

- _results of the-fiéld survey made in late July to middle’ August In thls _
 case, it is necessary to'take in: account the reductlon of populatlon denSJ.ty
_'due to the apphcatlon of 1nsect1c1des for r1ce stem borer control

| ‘; D BPOWH planthC)pper' N11aparvate lugens Stal S

' . .'1-_' Ob;ectwes for precastmg

_ The 1nfestatlon w1th nymphs and adults 1n the brown planthop- o

- __per 1s SeI‘IOLIS malnly frorn the bootlng to.the headmg and dough stages &
little later than' that in- the whlte -backed planthopper “As. the brown:-
planthOpper frequently oceurs abundantly in years ‘of warmer precedlng

. winter and warmer May to June with little” rain, s1m11ar1y to ‘the* WhltE.‘-‘ :

___backed planthopper 1t is poss1b1e to prospect the oocurrence frorn' E‘that
- of the whlte backed planthopper SRR R .

e a Survey before adult 1nvasmn mto paddy fleld

The 2nd brood adults ﬂy from other hab1tats into’ rice flelds
G _.1n m1dd1e June to late July Make the survey to know the actual state of




__occurre noe of the precedlng generatlon rearmg on w11d grasses as follows:

-.-f ( ). Survey by stlcky traps '

'.'Methods and 1tems of survey

- Make the survey as descrlbed in2 a (1) for the white -backed plant-
.;-h0pper ' - ST |

Reference i e _ _
Survey of the planthoppers around paddy flelds
Methods and 1terns of survey o

Make the survey, smnlarly to that desorlbed in2a (2) for the wh1te- A
backed planthopper : :

b ' Survey of seasonal fluctuatlons in populatlon dens1ty in -
paddy fields o g = . :

Make the survey in the model f1e1d for forecastlng and
‘paddy flelds where the planthopper occurs about every year as. follows

-(1_) Survey of adult dens1ty' "

- T The survey is 1ntended to estlmate the den51ty of the |
: -'adult 1nvaders in paddy flelds : :

Methods and 1tems of. survey

Slmllar to those mentloned in 2 b (2) for the whlte backed planth()pper
L : - ( ) Survey of populatlon den51ty in paddy flelds o

' - The survey 1s 1ntended to estlmate the growth of
' pOpulatlon 1n paddy flelds ‘ : : L

: "Methods 1tems, and t1me of survey
Slmllary to those mentloned 1n : b (2) fm the whlte-backed planthopper.-'"

: , {3) Survey of acreage of r1ce flelds in each degree of
"occurrence S e . _ ..

Methods ‘and: items of the survey; and standard of the degree of ocecurrence -

opperci ".-

The same as mth (4) of the whlte backed planth-‘-_= L




Time -Ot‘ survey’

| Once between the 3rd t‘1ve day perlod in September and the Srd f1ve- )
day perlod in October S . : D AR .

Methods and procedures for forecast

: The outbreaks of the brown planthopper show almost 51m11ar
characterlstlcs to those of the wh1te-backed planthopper Accordmgly,
estimate the densrty of. macropterous adults, 1nvad1ng nursery beds and:
paddy fields from both light trap catches and survey in. the fleld in June lto '
July to forecast the tlme of appearance and the den31ty of the followmg". RN
' generatlon ‘ o e

Forecast the nymphal den51ty in SEptember from the dens1ty
of adults.and thelr egg 1ay1ng est1mated by the 2nd survey in the paddy
' flelds ' ' BRRENET o RS .

‘Smaller, brown planthopper Laodelphax strlatellus Fallen and rlce
.strlpe dlsease : : g SR : . .

“ .1'-- Objec‘tiv‘e's for- forecaStiﬁg e

: _ Strlpe dlsease 1s transm1tted by the smaller brown planthopper.
Emplrlcally, it'is known to occur abundantly under such cllmatlc condltlons
as fine weather and early ripening of barley and wheat in- ‘May, cloudy
weather and little rainfall in June, and little rainfall and cooler weather 1n
July As cultural situation such as early transplantmg also affects the -
occurrence of thls dlsease lt is necessary to pay regard to the susceptl-_.- -
_ b1llty of rice: plants ; - Rt :

IR Infectlon of the dlsease in. nursery beds and paddy flelds soon
at‘ter tranSplantmg is related with the perlod of occurrence and number of
' invadmg adults-in the. 1st. generatlon and also wrr.h the densu:y and percentage .
“of viruliferous nymphs and adults in the 2nd’ generatlon. Accordmgly, 1t is-
_.1mportant to. graSp and forecast the factors mentloned above -

o 2 :_;._Sur_veys: .

Survey before the 1nvaS1on of adults 1nto paddy f1el.ds

o (1) Estlmatlon of the tlme ot termmatlon of dtapause o
‘ -~.-1n the overwmtermg generatlon R . b . L

Annual fluctuatmn in the tnne of termmatlon of . o
chapause in nymphs is to be ‘ade clear for estlmatlng advance or. delay of
:.the development and resultmg varlatmn in reproduct1v1ty

Methods and 1tems of observatlon




. Twenty male nymphs are collected at each of several
loptmnal pomts and dlssected to examine the developmental stage of their
gonads /The minor and the major axes of each testicular follicle are measu-

red;: -and: the value: (mlnor ams)'7 X (major ax1s) is presented as an 1ndex for :
-the state of development SR ; :

,T'lm'e °‘f.survey;-- R
.- Once ; from -J'anu-ary to middle in February

: (2) Survey of populatlon dens1ty and tlme of adult emer-
7 gence of the’ overwmtermg generatton

- - ; P0pulat10n dens1t1es of nymphs and adults and ear- '
'11ness of adult emergence are surveyed : '

'Methods and .1tems of- survey

At three common overwmterlng places in each dlStI‘lCt ‘ adults and
nymphs in. each 10 m2 are collected by a suction- catcher or an’ 1nsect net
‘and the mean number of adults and nymphs and the rnean percentage of '
ﬁ dults are calculated.”

Tlme 'of surve_y
" Twice ; early 'and_late in Ma’lrch.

o (3)‘ _' Survey of occurrence of nymphs 1n the lst generatlon '

. Earhness or lateness of the hatchlng time and p0pu— o
lat1on den51ty of’ nymphs in the st generatmn are surveyed in antlctpatlon

- -of. 1nvad1ng perlod and amount. of the-2nd. brood adults mvadmg nursery

3 beds and paddy flelds .

Methods and 1tems of survey

Survey of the nurnber of 1nsects /10 m2 is. made by a suct1on catcher
' '-'an 1nsect net etc 1n wheat or barley flelds where the 1st. generatlon nymphs

~are growmg

' :_,Tlme of survey

Three tlmes at f1ve day 1ntervals from the mllky rlpe stage of wheat
: ___or barley e - I ;

See Shokubutsu-boekl (Plant Protectmn) Tokyo 12(9) 1958 T .




b, survey of population density in nursery beds and paddy

- Survey of adult and nymphal populatmn den81t1es is made :
after the invasion of the 2nd brood adults into nursery beds and paddy flelds.'

Methods and iter_ns of survey .

Number of planthoppers/io m? is estimated by: tap- and=count method,
or other method., on 25 hills in the model-field for forecastmg, or in. four :
plots of 1 m? in- nursery beds, It is recommended to carry sweeplng :
.survey, also. - : o :

Time of survey =

Four times ; in the last perlod of nursery bed and early pertod of paddy
field (in both cases the 2nd brood adulis are main objects of the survey)
peak period of hatching in the 2nd generatlon and perlod of occurrence’ of
older nymphs in the 2nd generatlon In areas where an aerlal application
- of insecticides has been made; however survey is made after several days

from the end of apphcatlon ‘ - :

¢c. Survey of percentage of v1ru11ferous planthoppers(to be
conducted only in demgnated prefectures) o R 3

- To forecast the 1nfectlon of- the strlpe dlsease and to
'analyze the cause of occurrence of the disease, percentage of v1ru11ferous
- plantheppers is surveyed for adults and nymphs in each generatlon before
and after their invasion of. nursery beds and paddy flelds in the reglon of
occurrence of the dlsease : R L

Methdds’ 'and:itei’ns.'of s‘urvey-.?'_-.f S

Percentage of v1rul1ferous planthoppers 1s surveyed by hemagglutlna- o
t1on test for 300 samples in each lot SRR R :

‘_Ttme-of survey' o

Once in the peak permd of adult and nymphal appearance m each
generatlon . . : , .

d Observatlon of- the t1me of reSpectlve leaf emergence '_

. Plant age is determmed by the number of leaves on the
- main. culm to know changes in susceptlblhty of r1ce plant to v1rus

: .. Methods and 1tems of survey

_ Count the nurnber oi‘ leaves on the main culrns 1n each of ‘35 hllls of
_ r1ce plants in the rnodel f1e1d for forecastmg ‘



_.'I‘irne' 'ef obse rvation-

’I‘he observatlon is made at the same t1me as the survey of the state of
development of rlce plants

: : ,e’._ Survey of area of rlce flelds m each degree of occurrence
of the planthopper and the dlsease '

_Methods and 1tems of survey

The survey is carrled out in the dlstrlcts where the Stl‘lpe desease is .
,serlous - The number: of smaller brown planthoppers on 25 hills.is counted
to estimate the densmy -/ hill by the tap-and- count ‘method or the' denmty !l
- 10 m2 by the sweepmg method ‘The pereentage of Stl"lpe diseased hills is

-calculated for 50 hills.  Then the ‘degree of occurrence in every. field.
.surveyed is estlmated according to the standard gwen in the following
tables and the areas 1n each degree of occurrence are summed up.

Stan_der_d : of the _de g_ree _of .oc__c_urrence .

N ___S'lrnell_'elr_ hr_c_wn ‘planthopper

© . Index T u o m v

' '-.'Degree of occur- None Rare ‘Medium’ Abundant Severe
" rence " ' ‘ ' : '

' -_.ﬁ;._""-..'p'e_n_sijfy"/'_h_ii’_l’: o l-2 3.5 S 6-10 11—

. Density by'sweep- 0  1-6 7-35 36-180 181- .

‘Rice stripe disease . =~

S 1 onom W v

. ---r.-Degree of occur- None L_ight-_:I\_{Idderete_-Heavy '_ Seve'r'-é' .
tﬁrence : T B

o hillsinfected 0 120 21-40 41-80 81 -100

Tirne of éur\tey. .

. Smaller brown planthopper ‘ :Onc'e" . in the "peek ;'.Jericd. ‘o._f_' iﬁ'ﬁDUlation' ‘
e den31ty 1n Ju1y1 Lo s : : : -

Rlce strlpe dlsease : T'wiee : between mlddle July and early August o
and between rruddle August and late September -



3. Methods and proceduresfor forecas't : . TR TR R A

Transm1ss1on of the str1pe chsease begms w1th the 1nvad1ng
of adults of the. smaller brown planthopper into nursery beds and pacldy
fields, but’ transmlsswn by descendant nymphs in the 2nd generatmn is .'
often more important. As development of the smaller brown planthopper _
fluctuates annually and the state. of development of rice plants relating-to V‘_'_
the susceptlblhty also. changes from year to’ year 1nfectlon mechanlsm 1s
rather comphcated : ' e :

: S1nce the smaller brown planthopper passes several Stages
from the nymphal stage of the overwmtermg generatlon to that of the an
generation before the stripe disease is transmitted or propagated as’ _
mentioned above, the populatlon densnty changes consuierably durlng the e
course. - : ‘ _

. Although the objective is'to forecast both the occurrences of -
adults in the 1st generation and of nymphs in the 2nd generation in nursery -
| beds as well as in paddy fields soon after transplantmg, it'is necessaryto
use such a procedure as to ascertaln the forecast at a certain- time from
the result of the next survey whlch 1s turned to account of the next forecast

' That is, the time and the abundance of adults in the overwmter-
ing generation are. estlmated by the surveysa 1, 2, and are ‘confirmed by the '
survey a 3, thereby earhness or lateness of appearance and the” abundance
of the 1st generation adults which invade nursery beds and’ paddy f1elds .soon
after transplanting are forecasted. The trend in the number of catches by
light trap is also to be taken into conSLderatlon When the survey ¢ has. been
_made, the amount: of mfectlon in nursery beds and in paddy f1elds soon
‘after tranSplantmg can be forecasted :

- The strlpe dlsease causes such damages as decreased tlller-
J.ng, obstructlon of headlng and, frultlng, etc. when’ transrmtted before the
'10-"to 11-leaf stage, even after transplantlng ‘The survey bandd contrlbute
to forecast this late mfectlon ‘which is expected o be abundant’ when the
- nymphal density. in'the 2nd generatlon is high and the’ development of rice "

plants as expressed by leaf number is delayed The survey e glves data -'f' '
for forecastlng over, w1de areas ' =

. Green rlce leafhopper Nephotettlx c1nct1ceps Uhler and v1rus
dlseases o S

The grren r1ce leafhopper and the r1ce dwarf dlsease

'1 ObJectwes for forecastmg

The rlce dwarf d1sease whlch 1s transnutted by the green rlce

_:'leafhopper is' considered to’ occur abundantly when the 2nd brood: adults

. appear late“and their populatlon density is high, and consequently the- amount'
' _.of thelr 1nvas1on 1nto nursery beds or paddy flelds islarge. Therefore, it - .



is one of the main aims to forecast thls amount of mVasmn As the dwarf L

infection sometimes occurs inlater develapmertal stages of rice plants it

is necessary to follow fluctuatlon of the msect vector populatlon in the paddy o

held
:".‘.2 _. Surveys
. a. Survey in the overwi_ntering ge’ner‘ation_ o
| (1) Estimatlon of the time of termination of dt'apause.

. ) Earlmess or 1ateness of the termmatlon of d1apause
in over Wmtermg nymphs is dlscmmmated and the re sults obtamed are
utlllzed to forecast successwe progress of development

Methods and items of survey
| Twenty male nymphs are collected at several optlonal plac:es and
d1ssected to examine the degree of development of thelr testes similarly

to those for the smaller brown planthopper,

Time -_of : observatwn

B Once, betw'een 'January'and middle in March.-

. e (2) Survey of p()pulatlon den51ty after overwmtermg and
of the tlrne of emergence _ :

: Thls survey is made to know the populatmn den51t1es
of nymphs and adults and the earhness or lateness of the time of emergence.

_Methods and 1tems of survey :

Collect adults and nymphs in 10 m?2 at each of three typlcal overwmter-
mg 51tes in each district by a suction- catcher, an insect net, etc,, and '
'then estimate the average densities of adults and nymphs/lo m2 for three
places and the pereentage of Emergence "

. Tlme of survey

o Tw1ce late in March and early in Apll

s b Survev of the pemod of appearance of nymphs in the lst
- generation . : L :

: : To know the pertod of emergence of adults mvadmg
'nursery beds and paddy flelds the earllness or 1ateness of appearance of
' _nymphs shall be made clear. : .

=T



Methods and 1tems of survey

Collect about 300 nymphs where host gr‘asses such as fo‘{tall
Alopecurus aequalis Sobol. var. “amurensis Ohwi. , etc 1o whlch adults
in the overwmtermg generation preferrmgly deposit. thelr eggs are abun-'_;

- dant, and e\amlne the degree of thelr development PR - - : '

Time_of survey
"Once; ea’rly. in‘June."'
: : Survey of populatton den51ty 1n nursery beds and paddy
fields _. ' :
' The survey is made to pursue the change of the popula— -
tion density of the vector in nursery beds’ and paddy flE‘ldS ' : -

Methods and items of Survey :

Count adults and nymphs on 25 hllls in. the model fleld for forecastmg
or those on" seedlmgs in four plots of 1 m2 in each nirsery bed by tap-and-
count method etc. to.estimate the densny/lO m2  Besides, it is desirable
that survey by sweepmg is made together : T T e

Time of surv_ey '

Every flve days from the tlme when catches by llght trap beg;m to |
_increase rapidly. Inareas where aerial application of 1nsect1c1des has -
_been made it is conducted after several days from the end of the appllca-

S Sur\}ey of the o"ccu:rre.nc‘e of tlhe' fdisease-
The degree of occurrence of the d}.sease is- surveyed as

‘to: representatlve varletles cultured in usual” manners to obtam data for
graSpmg the 51tuatlon and estabhshmg forecast method B

' Methods and 1terns of survey T

F1fty hzlls to each’ of several representatlve varletles cultured in’
usual manners of the reSpectlve dlstrlct are chosen, and examlned for
dlsease symptoms and the percentage of 1nfected h1lls is calculated

Tlme of survey

Once 1n the last stage of tlllerlng

s Survey of the percentage of wruhferous leafhoppers (to ..
"_,be conducted only in de31gnated prefectures) s S




Adults and nymphs in each generation. before and aiter . E
mvadmg nurse I‘Y beds and paddy fields in the diseased region -are tested *

-.for the - percentage infectivity of leafhoppers, to forecast the’ 1nfectmn of the
_dwarf cllsease and analyze the causal factors of the dlsease '

Methods and 1tems of survey

Sample of 50 to 100 msects in each lot are tested for the percentage
1nfect1V1ty by the method usmg rice seedmgs or other methods

'Tlme of survey

_ Once in the peak per‘lod of adult and nymphal appearance 1n each genera-
: tlon ' : :

: : 1 Survey of acreage of rlce flelds in each degree of occurrence
rof the leafhopper and the dlsease ' : : : i

' .Methods 1tems'and tlme.of.survey'

The same as those of the survey 2 e fox the smaller brown planthopper

--Standard of the degree of occureence

The same as descr1bed in the sect1on of the - smaller brown planthopper
and the" strlpe dlsease : - :

.3.. Methods and procedures for forecast :

: Slmllarly to the smaller brown planthopper the green rice
' 'leafhopper passes one to two generations from the appearance.of the over-
wintering generation to the transmission of the dwarf disease in- nursery .
~beds and paddy fields. ' Accordmgly, the ‘change in the population density -
= and the perlod of appearance during the course should be pursued

. It is useful for forecastmg the t1rne of emergence of the lst '
; brood adults in this generatlon to know by the survey a. (1) whetherthe period -
of termlnatlon of dlapause is early or late. The earlmess or 1ateness of -
j_'the tlrne of eme rgence and the: populatwn denslty are ascertamed together

L by the 'survey a. {2) to: estlmate the tlme of appearance of the nymphs in _'
the fol]owmg generatlon : , :

: ’[‘he tlme of 1nvas1on of the 2nd brood adults mto nursery
beds and paddy fields is.considered to have a close bearmg on'the initial’
mt‘ectlon of the dwarf. disease, and thls can be deduced from the earhness

“or lateness of appearance of the lst gener atlon nymphs.  The trend of .

-_'.llght trap catches of the ond brood adults and the’ result of populatlon

o 'est1mat10n in: nursery beds and paddy flelds glve a more accurate forecast



: Survey of the occurrence of the dlsease 1s made to ]udge the

_ fltness of the forecasts for the mvadmg of the 2nd brood adults and for the
occureence of the disease deduced from the surveys carr1ed out BT

Moreover, the survey is 1ntended to furn1sh data for 1mprov1ng forecast

methods,. - : : : : - -

The green rice leafhopper and the r1ce yellow dwarf d1sease |
1. Objectlves fm forecastmg

As the. the yellow dwarf dlsease virus'is not transmltted trans-
‘ovarlally and infected plant usually does not. survive: wmter the virus.is .

- . considered to overwmter almoét in. overwmtermg 1nd1v1dua1s of the’ green

rice leafhopper a major, vector. ‘Therefore, the populatlon dens1t3,r and

the percentage of viruliferous. leafhoppers in. the overwintering generation,

and mterrelat1onsh1p between longevity of adults in this generatlon and

- starting period of rice cultlvatlon are 1mportant to forecast the amount of
mfectmn in early stages of rice plants ' -

Although transm1s51on by leafhoppers 1n the lst and successwe
' generarlons after the individuals in the over wmterlng generatlon have died
out are not known well, fluctuation of populatlon den51ty ‘of . the vector. 1n- Lo
sects is considered to be an 1mportant factor in determmlng the amount '
of occurrence of the dlsease : e .

2, -Surveys '

o a.” Survey of the state of occurrence in the overwintering
generation T L e e e :

(1) "Survey before ot}er'_u'rinte'_ring-*-* |
— S _"'_I_‘h‘i"s'_i"s_'to_.knotr.:t_he :__State"_o_f occurrence ofnymphsbefore
~overwintering, . - e T T e T T T

Methods and-items of" su'rvey‘ ‘.

_ Count nymphs ‘on ratoons from 25 stubbles of r1ce plants by tap and— ,
_ count or by push- as1de and-count method.at an early perlod of the appearance

of nymphs in the overwmtermg generatmn m areas of occurrence of the
.yellow dwarf dlsease ' :

g V_Tl_me of survey _

Three or four tlmes at f1ve day mtervals fr'om about September 20th

T ST (‘7) Survey of the dlapause termmatlon t1me of overwmter-—
y i_ng'nymphs_. e e Ceentrn _ . , :




Methods 1tems and tlme of survey

The survey is made in the same manner as the survey 9a (1) for the '
green r1ce 1eafhopper and the’ dwarf disease. |

oAl - (3) Survey of populatlon dens1ty after overwmtermg and '
the tlme of eme rgence . . '

'Methods 1tems and t1me of survey

e 'I‘he survey is. made in the same manner as the survey 2 a (2) for the L
green rice leafhopper and the dwarf dlsease '

o be _Su_r.v_ey of the virulency of ].eaf_hoppers in the overvlvi'ﬁter_-‘:'
ing generation' ' : IR o

(1) Survey of the pereentage of"infecfed'hills in autuhm

: : The survey is made to know the degree of occurrence
'of diseased r1ce plants as the source from which the green rice 1eafhopper
in the overwmtermg generatlon acqulres the virus,

Me’chocls and 1tems of survey

o At the perlod of ha‘cchmg of the overwmterlng generation ratoons’ from
50 hills of rice plants are examined for disease symptoms at each of several
‘optional fields in areas of occurrence of the. dlsease and the percentage

: of mfected hllls is. calculated - : :

: ;.'Tlme of survey

Once from early October to 1ate November

_ (2) Survey of the percentage of V1ru11fe rous leathppers
(put mto praotlce in the de51gnated prefeotures) .

'_'Methods and 1tem= of survey

. The percentage of v1ru11ferous 1eafhoppers are surveyed by a serologl-
cal reactlon for 300 nymphs in areas of occurrence. of the - disease,

) Time of survey

Once m1ddle m Nlarch

S .c.' . Surve‘,r of the state of occurrence of 1eafhoppers in nursery -
beds and paddy fields : - S S



The survey is made to seue the populatlon dene1t1es and
the earhness or lateness of appearances in: the descendant generatlons of -

the lst-brood adults invading into nursery beds and paddy fields, ‘and to
serve for the forecastmg the. state of transm1551on 1n nursery beds and paddy
' flelds L _ A R ‘

Methods and 1tems of survey

o Count adults and nymphs on 25 hllls at the rnodel f1e1d by tapp- _
mg and countmg to estimate the pOpulatlon den51ty/10 m2 Be51des, : 1t 1.5
des:.rable to make survey by sweeplng o SRS e SR

Tlme of surv_y |

Every five days from the t:nrne when catches by 11ght trap begm to in-
crease rapidly. - In areas of aerial appllcatlon of 1nsect1c1des 1t is conducted
after several days from the end of the appllcatlon B =

d. Survey of the occurrence of the dlsease
_ The degree of occurrence of the d1sease is: surveyed as.
to several representative varletles cultivated in usual manrers to make data

for understandlng the s1tuat10n and establlshmg the method of pred1ct10n

Methods and 1terns of survey

szty hlllS as to each of several varletles cu1t1vated 1n the usual T
manners in areas of occurrence of the disease are- sampled and exammed
for dlsease symptoms to calculate the percentage of 1nfected h111s

Tlme of survey

o Tw1ce late in July for early 1nfe ctlon and after September for 1nclud-" ‘.
‘ _mg late 1nfect10n s TR TP L - :

_ - e, Survey of acreage of rlce f1elds 1n each degree of occur- '
' rence of the 1nsect and the dlsease SRR :

'Methods and 1tems of survey

: The SUI’VGY is made in the same manner as 1n thesurveyZe of the
smaller brown planthopper - _ Lo E _

o T1rne of survey.

Occurrence of the green r1ce leafhopper . Once 1n July

Occurrence of the yellou dwarf d1sease Tw1ce 1ate 1n

- July




fOI‘ early mfectlon and after September for 1nc1ud1ng late 1nfeotlon

Standard of. the degree of occurrence .'

_' 'I‘he green rice leafhopper

o The survey is made in the same manner as in the survey 2e of the
smaller brown planthopper :

E The yellow dwarf dlseaee o

'_‘--_IIHdGX._.."_- 1 m. owm oW v
::Degree of occu- None nght Moderate  Heavy ~ Severe
'ﬂfrrence ' ' ' P
% hills infected 0 1.5 .10  11-20 21 =100

(lat_e July')' |

. %hills infected .0 © 1 -10 11 -20 © 21 -50 51 - 100
 (after September) L IR SO0

o Metho‘d's an'd-.'proc:edure's'for fOrecast

The -amount of overwmterlng virus can be estlmated from the popula-
'tlon densrty of 1eafhoppere in overwintering generatlon especially from
that after- overwmtermg as.a result of the survey 2 a (3), and from the sur-
vey of virulency in the item 2 b. As the aerial application of insecticides"
~aiming at the eradlcatlon of 1eafhoppers in the overwintering generation is -

j' ?;Wldely put-in- practlce recently, the re51dual populatlon den51ty of them Should_
©he: surveyed after the apphcatlon

_ The frequency of transm1ssmn of virus to rlce plants by leafhoppers 1n L
the overwmtermg generation dlffers con51derab1y with regions and years -

. accordmg to whether the period of occurrence of leafhoppers in overwmter—
ing generation and the time of the Starting of rice culture are early or late,
‘Accordingly, it is forecasted from the surveys 2 a (3) and ¢ and the progress:

‘.of ‘work of rice- cultlvatlon The data obtained frorn the survey of the’ pOpula- .

~ tion. ‘density of insect vectors and of the early occurrence of the disease in’

.July (see the 1tems 2¢c and d) and- 11ght trap catches’ are useful for forecast- '

g '1ng the degree of 1ate occurrence of the d1sease
It is generally accepted that the hlgher the populatmn dens1ty of leafhop- &
pers is or the more the ‘early occurrence of the dlsease 1s the more is the

_ late occurrence of the dlsease

i G The green rlce leathpper' Nephotettzx c1nctlceps Uhler




1, ,Ob'jecti\fé's -'for' forecasti'ng- -

The green rice’ leafhcpper Wthh transmlts the dwarf and

' _the yellow dwarf disease, as described above, sometimes occurs abundantly
from the t’lowerlng period-to.the ripening period espemalhr in the flowerlng
period and the milky -ripe stage and checks the frultmg., So.it is: 1rnportant _
to estimate both'the population density in nursery beds and paddy flelds soon
after tran5p1ant1n g and that in the fru1t1ng stage :

- 2. _ -Survey.s_ o
a. Survey' of Vthe'nyr'nphal density afte'r- 'ovérwintering S
The survey is made to estlmate the populatlon denmty
after overwmtermg, which 1nfluences that in nursery beds and paddy flelds

soon at‘ter transplantlng

_ Methods and items:of 'sur_vey.:

Collect adults and nymphs by suctlon catcher 1nsect net etc 1n an R
area of 10 m?2 at each of three approprlate pomts accordmg to c1rcumstances
in each region, for ev:ample dikes, fallows fields of the. chlnese rnllk :
vetch Astragalus sinicus, etc. where overwmtermg nymphs conceal the -
mselves,. Calculate tne den51ty/10 m2 and the percentage of emergence

Time of survey :

Once between late 1n March and early 1n Aprll
b. Survey of the state of occurrence 1n paddy flelds

Populatlon den51ty and 1ts fluctnatlon in paddy flelds are'-.:'
_ -_surveyed to- serve the. foreeastmg for.the number of leafhoppers 1nfe st1ngf=
in the frultlng stage ' '

o Methods and 1tems of survey

_ Count 1eafhoppers on 25 hllls in the model fleld for forecastmg in the o
“western part of" Japan in the. early pemod of occurrence of nymphs in the '
‘3rd generatlon or in: the eastern part in the perlod of appearance of ’che

~2nd-brood adults by tappmg and countmg method or sweepmg to estlmate e
_:'..:the den51ty/10 m2 - SR . '

: 'Tlme ot‘ survey

: Once between mlddle in July and early in August or 1n the peak perlod
.of appearance of nymphs or adults of the generatlon to be controlled

o2



Survey of acreage of rice flelds in each degree of occurrence‘ L

Methods and 1tems of survey

SUI‘VF—‘Y is made in the same rnanner as the survey 2 a (4) of the wh1te-_
backed planthopper . : :

Tlme of survey

Once in the peak perlod of appearance of the 4th brood- adults in the -

western part of Japan or m the peak perlod of the Srd brood adults in other
dlstrlcts . :

" 3 Methods and procedures for' forecast -

: Populatlon den51ty in nursery beds and paddy flelds soon

; after tranSplantlng seems to be proportlonate to that in the overwmtermg
-generatlon Heavy sSnow m snow regions and low’ temperatures in winter’

~.and spring are bad env1ronmenta1 conditions for overwintering 1eafhoppers

‘and tend to reduce the dens1ty 1n nursery beds and paddy flelds soon after
_tranSplantmg '

, Pluctuatlon m population dens1ty and earlmess or lateness of _
the occurrence in nursery beds and paddy fields can be’ selzed by the survey '
~2°a, b, However, the trend in this period of occurrence is affected by
' chmatlc cond1t1ons and recently by the apphcation of various ‘kinds of cheml-

cals. Accordmgly, attention needs to be paid'to kinds of chemicals, and time .
| 'and extent of chemical application, On the other hand, dens1ty of adults is -
.'m some. degree proportlonate to that of nymphs in the generatlon in which -

-adults do damage to rice plants in ‘the frmtmg stage Thus, the adult densrty
ig forecasted by the survey m b of the precedmg paragraph and also conflr-
med by llght trap catches - e ‘

H Rlce 1eaf rruner Agromyza oryzae Munakata

: : 14.;"_ . Ob’jectives- for.fo‘recastlng
- R A great part of mJury to’ nce plants is caused by feedmg of -

-lthe larvae in the 1st and the 2nd gener ation. Theret‘ore it is important to . .

_.forecast the time of. appearance and the dens1ty of adults in generatlons o
'.precedmg those mjurlous 1arvae
2'" Surveys

A Surve:),r of the o'c':'curr’ertce_of_'adults by 'swéeping
Tlus survey is: made to know the tlme of adult appearance_ .

and thetr dens1ty in each generatmn for forecastmg the peak perlod of adult_"';
--'-appearance or the sultable time. for contro] of the. mmer '



. 'Me’thdds and items of' su'rvey SR

Demgnate model fzelds for forecastmg at certam flxed 51tes of dls-._ 5
- tricts different in the accurrence of the miner. In each model fleld are
‘grown representatlve varletles of rice by usual’ manners as to’ cultlvatlon
“fertilizer application, etc. every: year Collect adults 1n ‘each f1e1d by 50..
double or 100 single strokes of an. msect net at 11, 00 a.m, ’I‘he time of
‘collection may ‘be shifted: within one to two- hou1 'S earl}.er or later accordmg
to weather condition, but- the best tlme for: the sweepingis under sunny and
calm conditions, At that tlme sweep 1nsects even: a_mong lower parts of -
rice plants along dikes in nursery beds and paddy fields by the net: ‘with such
a strength as not to injure the plants Count the adults captured to record
the date of the f1rst catch, period of peak catches date of the f1na1 catch
and total catches 1n each generatlon B SR :

B It is des:Lrable to make the survey on the vegetatmn of leanla 1at1fol1a |
Turcz in parallel w1th that 1n paddy flelds -

Time of survey :

'Every-;other day throughOut__ the periodl'o'f; a:dult': 'ojccurren_ce.'_‘.; T
R 'Sur,\te_y'_of.occurrences._of._liarv_ae'aﬁd'jiuﬁaez,land the 1n— _
festation SR T T
The survey shall be made to know both the perlod of

~occurrences of larvae and pupae, ‘and their densities, intensity of the in:’
festation, and the relationships between those and the adult densuty and t0'_

L obtam the data for forecastmg the occurrence

'Methods and 1terns of survey'-' '

The survey is made 1n the f1e1ds mentloned prev1ously Pull out 50
rice seedlmgs of each’ nursery bed; or select 25 hills ‘of ‘rice: plants (the
samphng number of hills. may be 1ncreased approx1mately when' t111ers e
are a few.in number soon ‘after transplantmg and when the miner hardly

: ":occurs) in each paddy fleld w:Lthout pulhng them out 1n order to examme S
' '_the followmg ltems ' e A e

Nurse_r_y-_bed D _'approx1mate1y total no, of seedhngs/m no’. of 1n---.__'_
SR S fested seedlings, total na. of leaves’ \mcludmg 1n-_,‘- '
fested leaves); nos. of infestedleaves, of living

" larvae, of dead 1arvae and of pupae/SO seedlmgs
'_;_.exammed ' LT SR

B :'._Panddy:.field , j__}_‘no of h111s/10 m total no. of 1eaves of exarnmed |
B hllls Hos, of mfested 1eaves of 11v1ng larvae, of

B ..__:dead larvae ‘and of pupae: (separately dlapause and '
'_non dlapause pupae) /95 h111s exammed :
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o Nothe InfESted leaf means a 1eaf marked by feedmg of a or. |
= 1ar'vae and not that marked only by 11ck1ng of an or adults

The number of pupae shall be recorded after observmg

carefully for their presence before pulling out the seedhngs because the
'pupae easﬂy fall down from the plants,’

Tlme_of'_surye_y. '
Every _ten _.days'th'roughout the oerio'd' of occdrreric_e.
e

[ -Survey of acreage of rice fields in each degree of occur- .
rence':” S - o

: 'Methods and 1tems of survey

Count all the leaves and the infested leaves mcludmg even 1eaves e
sllghtly marked by a.larva, from 50 rice ‘seedlings in each nursery bed or
25 hills in'each paddy field, and calculate the percentage of leaves infested, -

Estimate the intensity of inféstation in every field and sum up the area of

rice field’ in each degree of infestation in each d1str1ct accordmg to the
'-standard of the degree gwen as follows :

Standard of the _degree of oc'c_:urre'n'ce

-'-Degree of occu- ~None Light = Moderate  Heavy - Severe.
"".'::_‘__I‘rence ' S e : C . e o
"”57%1ﬁaV651n— .0 1-15 0 16-30 3150 50-100°

: When the ar eas ‘belonging to the Index v are very 1arge
' -_d1v1de the Index v mto sub categorles of 10% mterval -

_'Tlme of survey

Tw1ce at the permd of the most mtense 1r1festat10n W1th 1arvae or: about
' arly per1od of pupatmn 1n each of the lst and the 9nd generatlon

- 3 Methods and procedures for forecast
. -genération

It 1s not seldom observed that the weather condltlon before

| a The’--’peak period of adul_t_ appeaxfauc'e- in the.overwiute'ri,n'g_ﬂ_-' o

: -:'.the adult appearance mfluences the earlme SS or: 1ateness of the peak perlod " R




of occurrence in the current year It can be conmdered that h1gher air-
or earth temperatures hasten the comlng of .the peak peI‘lOd and that the
earliness of the initial adult appearance-in the f1e1d 1s in parallel w1th that
of the peak perlod of the adult appearance 5 :

b. Den51ty of adults m the overwmterlng generatlon

The densny is est1mated from the results of the survey
made by sweeping, Besides, use the fact that there isa negatlve correla-
tion between the air temperatures in the 2nd and 3rd. generatlons in_ the

.-precedlng year, and the adult den51ty in the overwmtermg generatmn 1n the _
,current year : o : SRR : '

c. Infestatmn w1th larvae in the lst generatlon

The 1ntens1ty of 1nfestat10n w1th the 1arvae is related to
the den51ty of adults in overwintering generatlon "Consider that hlgher air
or fleld temperatures act suppress:.vely on: the survwa_l of larvae 1nfe st1ng

Cd. Den31ty of adults in the lst generatlon

- The densfcy of the lst generatlon adults is related w1th the
that of the same generatlon larvae in older stage, -In some d1strlcts and
years, the pupae in the 1st: generation enter dlapause Accordmgly, pay
-attentmn to the percentage of such pupae in. dlapause '

e, Infestatlon w1th larvae 1n the 2nd generatmn :

The 1ntenS1ty ot‘ the mfestatlon w1th the 2nd generatlon
_ .1arvae is related to the density of adults in the 1st. generatlon "However,
“when it is warmer in the larval stage, it is ‘considered that the 1nfestat1on _
is decreased owmg to. reductlon of surv1va1 rate of larvae

1. Smaller rice leaf mmer Hydrellla grlseola Fallen S
' 11.' ObJectlves for forecastmg

S The miner has several generatlons a year However the :
: __larvae only in ‘both the. 2nd and the 3rd generation do damages to rice. “:
: 'plants It'is important to forecast. both the adult den51ty and thelr egg-'ﬁ_' f_ '
laying act1v1ty from the begmmg of rice cultlvatlon to-around: July when"'-;
e hlgh temperatures initiate to suppress the aet1v1ty of the mmer

2 ' Surveys -
A __a.__ Survey of. abundance of adults by sweeplng

S The survey is 1ntended to know the adult den51ty m and around
paddy flelds where the mmer prOpagates S SRR T Yo .

Methods and 1tems of survey
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: Sweep adults on gramlnaceous w11d Erasses around waterwaYS dlkes

_ etc -and those on rice- seedhngs and rice plants in nursery beds or paddy

: f1e1ds by an’insect net, as described: in the articles of the rice leaf mlner
. 4_Then, count the catches and estimate the. peak perlod of adult’ appearance

Tlme of su rvey

L‘very other day from twao weeks priorto the sowmg in nursery beds
t111 the maxnnum t111er1ng stage m paddy flelds

: '_"b'.‘ Survey of the state of 0v1p051tlon '

The survey ig made to forecast the larval abundance from '
exammmg the state of oviposition in rzce fields and the1r surroundlngs '
where the rnmer propagates .

Methods and 1tems of- survey

_ Examme 100 leaves of grammaceous wild grasses collected from
_waterways and dikes around paddy fields, 50 rice seedlings in each nursery'

beds, and 25 hllls of rice plants in each paddy field regarding to the egg-

1ay1ng of the adults Count leaves with eggs laid and eggs laid to'calculate

~ both- the percentage of leaves w 1th eggs laid and the number of eggs 1a1d/
1eaf : -

Time-- of sUrvey

o Every flve days from two weeks prior to. the sowing in nursery beds
tlll the maximum tlllermg stage in paddy flelds :

i o ) c : Survey of the area of rlce flelds 1n each degree of 1nfes- S
.-tation - - Co S :

; :.M‘étho.'ds 'land ite'ms of su rvey’

Count all the leaves and infested 1eaves as to 25 hills of rice plants :

_rin a paddy field in the area where the miner occurs, to calculate the per-

_ centage of leaves infested, Estimate the area of rice fields in each ‘degree
. of oocurr ence accordlnor to the standard of the degree given below

' Standard _of the degree of occurrence

- Z',"‘The:-sam'e' that 'given"tn ttle"ar'_ti'de on the rice leaf mine'_r._ C

Time of survey

. Once at the period of the most intense infestation in paddy fields, =

S R



R ',Methloldls_aﬁd'ei"ocedureueii‘é;-‘:'f‘loiq_lé. Cast I
éf..' Déﬁéit'y df -adms*__xi e

\Vhen 1t has been warmer from December of’ the prevmus _
year to. Aprll the adult density . is hlgher on gramlnaceous ‘wild grasses
‘around paddy fields at the perlod prior to the beglnmng of the rice cultlva- :
- tion. Accordlngly, abundant adults:invade paddy fields.: Forecast the ‘of .
density of adults in the field from the temperatures durmg the above 'o'rn__
perlod and from the number of adults inthe fleld captured by sweepmg '

-.b. Infestatlon o

In_]urles are, generally,. semous when the adult densny
is hlgh and -when the peak period of adult appearance corresponds to the _
period of fransplantmg ‘Also, when it is cooler in-May to July or egg-
laying perlod and the 1rr1gated water is. kept S0 deep fields that rootlng
delays, ‘eggs dep031ted are apt to increase in number Forecast the degree
of mfestatmn from all those conS1derat10ns ' : :

. | Rlce‘_-ste_rn maggot Chloropus oryzae Matsumura
oL Predlctlon in the reglons of two generatmns a year D
1. ObJectlves for forecastlng

The rice stern maggot hae two generatlons in Hokkaldo and
Tohoku annually, and in parts of Hokuriku dlstrlct in some years In those
dletrlcts leaves and ears of-rice plants are 1n3ured by feedlng of: larvae in -
‘the 1st genera’clon Therefore it is: 1mportant to ‘'survey the’ states of. oc- .

o eurrence ‘and oviposition of the 1st brood: or. overmnterlng generatlon adul’cs

for forecastlng 1nfestat10n w1th the larvae

_ _2;_ Surveys'_-_ '

Survey of the emergence of adults

_ The survey is. made to obtaln the da’ca for forecastlng the
'sultable tlrne to control the spec1es from examlmng the 1n1t1a1 the peak
and the end ‘of ernergence of the lst brood adults

_ T\Totlce ' The peak perlod of 0v1p051t10n comes approx:L- S
o _‘ma’r:el*;r ]a days after the. t1me ‘of. peak emergence from overwmtered pupae
©in theee dlstrlcts ' : : : .

_-_-Alopecurus aequahs Sobol Var, arnurenms Ohw1

-:__Methods and 1tems of survey

w1nter grasses as S
Agrostls clavata Tr1n

Select from dlfferent places 100 hllls of such




| var nukabo Oh\’\fl ete, w1th many 1eaves 1n;|ured by 1arvae 1ate in May. _ "
. Keep them m 1eanng boxes and then observe adults emergmg

" Tlme of survey

. Every other day throughout the perlod of adult emex gence
Survey of the occurrence of adults by sweepmg

R Ttis excuted to grasp the permd of occurrence and the
_j-_abundance of the 1st brood adults : -

| ':Methods and 1tems of survey

N Flrst select several nursery beds and paddy flelds where rice. plants
' :have been transplanted at dlfferent times respectively,: Secondly, de51gnate

a certain plot for the sweepmg survey in each nursery bed or paddy field.
,';Then count adults captured by 50 double strokes of an-insect net as done in
‘the rice leaf mlner Finally, sum up all the adults captured during the"

.pera.od of survey,, and grasp the early and the peak perlod of appeara_nce
. and the date of the fmal catch

T ime of survey

: Every other day throughout the pe r1od of the 1st brood adult occurrence-
L or usually unt111 early in July

: “c.f. Survey of the state'of oviposition of'the l’st.'brood- adult's

: - The state of ov1p051t10n of the 1st brood adults is surveyed =
: .-_to obtam data for forecastmg the 1ntens1ty of 1nfestat10n

| Methdds and“1tems of survey

S De51gnate four plots in each nur sery bed Select 20 seedlmgs in each
;_;:_-:plot or, 100 seedhngs in total in each bed and. 25 h1lls 1n ‘each paddy field
without pullmg them up. The number of eggs 1a1d and total nurnber of L

":Zsterns are exammed by plckmg eggs off 11ce plants W1th forceps

_;'Tlme of survey

Every other day throughout the pe I‘lod when eggs are found
o S d Survey of the mfestatlon to rlce plant m the forecastmg
__ :;model-fleld : :

- . It is executed to examme the annual ﬂuctuatlon in 1ntens1ty
L of 1nfestatlon : -




Methods and 1tems of survey

Several rlce varletles representatlve of the dlstrlct are used S
Select 25 h1lls of each varlety Examine the number of ears 1nfested and

the total number of stems [/ 25 hills of each var1ety to evaluate the percentage
of stems 1nfested and that of ears mfested R : _

Time of 'surve_y o
-_On‘cfe”i'n- the ea‘r-bendi_ng: _sta_ge_.: '

e. Survey of'acreage of rice fieldS' in'_eai:h'.degree 'of'occu-"
rrence ' _ . .
: _ De51gnate some rice- flelde in con51derat10n ‘of the resis-
tances of rice varieties to the. maggct and the relatlve area of fields cultl-
: vated with each varlety Count ears mfested and all the ears exammed
‘Calculate areas of rice flelds in each degree of occurrence accordlng to
-the standard g1ven as follows :

Standard of the degree of occurrence o

Index . .I.' SR I_I. U III IV v .'
Degree of occu- | None nght Mb_déf;;&_te '_Hea\'ry: e S_'evere }
% leaves infest- . 0 1.5 .6-10 11 -20 21 '-100
ed - e e e T R e

ST When the areas belonglng to the Index V are very
large, divide 1e Index V. mto subcategorles of 20 % mterval

-3, 'V[ethods and procedures for forecast
a. Earhness or 1ateness of the perlod of the occurrence ,

s forecasted from the. results of the survey on state of- adult ernergence
~in ‘the" overwmtermg generatlon and’ of the survey by sweepmg method

' “in the field. It is considered that the: hlgher ‘the temperature 1s :m

sprmg, the earher the perlod of - occurrence comes---.':.'- E

_ : Abundance is forecasted from the nurnber of adults
obtamed by sweepmg in paddy fields. It is: consu’lered ‘that"-when- the :
time of m1t1a1 cateh of the . adult comes earher the abundance of the

’adults are hlgher in general

| b ‘ Infestatlon”-
The damage tends to be 1arger after the penod of

; ‘hlgher abundances of adults and eggs dep051ted by them m the f1e1d




I‘or the predlctlon however conslder that the' degree of mfestatlon are.

also Vir‘lable 1o the dlfferences of r1ce varletles for the re51stance to the
maggo :

II_._ ) Fore__castin‘g in areas of three generations a year -

1, Object'ive's for forecasting' o

g , ‘The maggot has three generatmns in Kanto, Hokuriku and

westwards from them a year. " In these dlStI‘lC‘tS damages to leaves by

: larvae in the lst generation are found late in nursery beds and in paddy-
fields soon after transplantmg Moreover damages to ears by the 2nd

generatlon larvae appear at the ripening stage,  The latter is usually more .

serious than-the former, Therefore it is important to forecast the time

of occurrence and the density of the 2nd brood adults as prodecessors to -
1n3ur10us larvae in the 2nd genera‘uon

2 | Surveys. .
a_;;- Survey of the occurrence of adults by sweepmg

The survey is made to grasp the perlods of occurrence
and the abundance of the 2nd brood adults in the ﬁeld

Methods and rtems of survey -

Select several nursery beds a.nd graminaceous: vegetatlons =
around them as survey pom‘cs in the period of appearance of the 1st ‘brood
_adults. Slmllarly, ‘designate. several paddy fields in that of the 2nd ‘orood S
adult appearance ~In the latter case, it is de31rab1e that de51gnated paddy -~
flelds are cultlvated with susceptible varletles to the maggot Sweep the
adul‘cs by 50 double strokes of an 1nsect net in the daytlme to count them

Tlme of sur\rev
B Every other days throughout tlhe.oemod of occurrence
' 1'st-br00d adults ; early. May to mlddle.June.
| 2nd brood adults H late Tune to mlddle July
.‘ b, Survey of the emergence of the 2nd brood‘ad'ults "

e T The survey 1s made to graSp the perlod of the 2nd brood.
E ""a'dult's' - = |

Methods and 1terns of survey

When more than 50 % of 1arvae 1n the Ist generatlon seem to becorne
Dupae, collect 1arvae pupae and empty pupae in each of several paddy

R




fields: representatlve of all the dlstrlct tlll the number of, 11v1ng pupae col- _
lected-reachs apprommately ’)00 Then record the number of. them sepa-.

. rately

o Pupae collected in each fleld are placed on a, wet plece of -
fllter paper in a petri-dish at room temperatures Record the mumber. of °
adult emerging every day. And calculated the rate of emergence as ﬂlows

A B x A+ D
A + B+ C T A+ D._+__EX
o - 100 e T
A no, of empty pupae at collectlon R

: Dally rate of emergence

B acumulated no. of adults emerged
¢ o _g_f___nvm_g-pupae i ’ehejipét_?ifdl?'h
; no, of;b@_a'e_1ivi'1i'g_.at'- c'oilecti:on EN
B i o, of larvae &t collection
c. 5 "sﬁrvéy'of'thét st 'at'e. of bviﬁbs‘ifiéﬁ" |
- Thel survey is made t.o. obtam the data for forecastmg i
both the change of populatlon den51ty and-the. 1ntens1ty of 1nfestat10n from :

eaammmg the densrcy of eggs dep051ted and tlme of egg—laymg

Methods and 1tems of survey

o Des1gnate four plots in each nursery bed Select 25 seedlmgs in each
- plot or 100 seedlmgs in total: in each bed and 25 hllls in each: paddy fleld

without pulling .xem up. The number of eggs lald and total number of '
stems are exammed by plckmg eggs off r1ce plants w1th forceps '

_ T1me of survey

‘ Every other day throughout the periods of occurrences of the lst
'-and the 2nd brood adults S s = g

o d Survey of the mfestatmn in. the forecastlng model fleld

- , _ The survey is. made to grasp the degrees of 1nfestat1ons
w1th the 1st and the 2nd generatlon larvae to some representatwe varletles
- and to obtain the. data for: forecastlng the- denmty of larvae in‘the 2nd genera-
- 't1on from the result of the: survey for den51ty of larvae in the lst generatmn

| ‘Methods and t1me of survey -

: The survey 1s rnade as to several rlce var1et1es representatlve of the
= dzstmct The number of stems 1n3ured by 1 st generatmn larvae and the '



"total number of stems are counted as to 95 hllls in each of those varletles

_ about ear'ly in July, ~“Number of ears injured-by 2nd generatmn larvae are 'j
‘examined in the ear-~bending stage as S1m11ar1y to the number of stems

injured’ by the 1st generation larvae,  Then, eValuate the percentages of
sterns 1nfested and of ears 1nfested :

e s Sur_vey o[acr_eage__of rice fields in each degree of occur-
rence " S . : . _ I S

E Ears - The survey is made similarly to that made in 'the'-'_re_gio_ns
of two generatmn a year.. - R o R

3 K-Methods and proce_dures for forecast
a Occu'rrenc_e of the 1st brood a'dults

The state of occurrence is. ]udged by the results of sweep—
1ng survey on . wild .grasses and nursery beds ‘The abundanoe is considered =
to'be low when the first dlscovery of adulis is late. In some districts the -
facts are known as follows : - The time of occurrence tends to come earller :
in the year of warmer foregoing' December to March, - The- abunda_nce of the
‘1st’ brood adults in-the current year is posrnvely Correlated to that of the
3rd brood adults in the precechng year, and negatlvely correlated to the:

- prec1p1tat1on in the preceding autumn, In previous paragraph a survey of
" density: of the 3rd brood adults in the preceding year was not descrlbed
_ However percentage of ears infested with the 2nd generation larvae in the
previous year may be used as an: 1nd1cator for: estlmatlon of abundance of
the 1st brood adults in. the current year

h.: Occurrence of the an brood adults '

- The predlctxon for the perlod of the occurrence is carrle_d'
: out by exammlng the rate of adult emergence from pupae’ collected in the i
p fleld and conf1rrned from the fleld survey by sweepmg

o : The abundance is estlmated from the number of the 1st

: ‘brood adults swept in nursery beds and on wild grasses around them, the '
" _number. of eggs found in nursery beds, and. the 1ntens1ty of mfestatmn with
.-1st generatlon 1arvae 1n paddy fleld soon: after transplantmg

' c Infestatmn' W1th 1arvae 1n-the and generatlon ST
- - | The abundance of larvae in the ‘?nd generatlon 1s p051t1ve1y
' correlated to that of the 2nd breod adults The. former is con31dered to be

-correlated to the intensity of infestation with larvae in the ‘7nd generatlon
'- ]"I‘hese facts may be useful for forecastlng the mtensxty of 1nfestatlon

g3



K. Rice leaf beetle, '-oule'ma*ory'zae-Kuwayama-._.__a-;_-=-___.;. SR
1. Ob]ectlves for forecastmg
Damage to the rice plants tends tc be’ 1arger when the lst
prood or the overwmtered adults occur ‘earlier and more. abundantly and when
it is, cooler in air temperatures at'the period of .infestation with the 1st" o
generatlon 1arvae Theref01e, it is important to know the denS1ty of the Py
‘adults, the time.: of the -adult appearance weather cond1t1ons after the adult-

appearance, etc, , for forecastmg the den31ty of the 1st generatlon 1arvae and
- the 1nfestat10n w1th them to the rice plants U . 38

.- 2. Surveys
a. Survey of the appearance of the overwmtered adults

ThlS survey is made to know the perlod and the abundance
of the adults for forecastmg the sultable t1me to control the beetle '

.-Methods and items'ct‘- survey R

~The same as those g1ven in 2 a of the r1ce leaf mlner

Time of sur_vey-'

_ Every five days from early 'p.erio'd' of appearan.ce ‘of the 1st brood or
overwinteréd adults to the perlod of dlsappearance of the newly emerged'-_
or 2nd brood adults S : x :

‘_ b Survey of the occurrence of the beetle in each develc)p-':] :
mental stage and of the 1nten51ty of 1nfestat10n R : o

: Thls survey 1s made to. kncw the den31t1es of eggs. 1a1d

. larvae and pupae in the f1elds and the mtens1ty of 1nfe statlon for forecastlng
: damages : - :

_ Methods and items of survey:

The survey is made in the forecastmg model flelds mentloned prev1ously.
Select. 50 seedlmgs in'each of nursery bed and 256 hlllS in each. of paddy '
field for the survey, Count egg-masses, 1arvae cocoons, adults all: the
. leaves examined,. stems infested (1nc1ud1ng the stem ‘with. even a injured

' leaf), andleaves infested (mcludmg the leaf with a- small part fed llghtly)
And then calculate the number of 11v1ng larvae/rn2

o Tlme of" survey

_ ' Every ten days from early peI‘lOd of appearance of the 1st brood or:
' over\vmtered adults to the perlod of emergence of the: 2nd brood adults




T S TN 'Surveyl_of_ acreage of_.rice fields in each degree of occu-
rrence. o S , . ST T R KRRt

Methods of survey and standard of the degree of occurrence

’I‘he same as those given in ar'tlcles on the rlce leaf mmer

Tlme of Survey

Once in the period of the most 1ntense 1nfestat10n in paddy flelds or
approxunately early pemod of pupation.

: 3., I\'Iethods__and procedures for fdreeast '

- The period of appearance of the 1st brood or overwintered
- adults IR g A

The time of appearance of the adults is closely rela’ced
to weather conditions in winter to spring, especially to the air temperatures
-and the amount .of snow-fall, It can be considered that the time of appear-
" ance is hastened in the case of higher temperatures in December to April
and is delayed in years of late thaw or of late snow covermg in sprmg

b. _I_)ensfues of adults and larvae in paddy fields

{1) The den51ty of the Qver\vmtered adults tends to be
hlgh when the adults appear in paddy fields earlier than in usual years,

§ {2) Cons;der the denszty of the larvae in paddy fields from
- the abundanc:e of the overwmtered adults 1nvaing into the flelds.- : '

Infe statlon

. T (1) Infestatlon to the rice plant is 1nc:reased and the
'pEI‘lOd of 1nfesta’t10n is delayed at 1ower temperatures in May to July

(2) It can be con31dered that damages become 11ght under ., S

\sarmer condltmns at the larval stage
. .L Blaeis rice: bug, _ Scotmophara 1u-1*1da Burme1star :
_.1'.:" ObJectwes far forecas‘cm.g |
: o The abundance of the 1st brood adults mvadmg 1nto paddy
_flelds is closely related to that of adults in their oveertemng sites. The

: s11:es where adults overwinter in masses seem to be flxed in some dlstrmts
. but ar‘e changeable in others yearly Howevex, adults overwmter mamly
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under w11d grasses and weeds beneath fallen leaves in forests ‘in. crev1ces
of stone walls, etc. “Then,; fir st the survey of the abundance in several’ main
-'overwmterlng sites should. be made; Secondly, ‘the survey ‘should be. carrled
" out in'and around paddy fields soon: after transplantlng 1“1nally, the ‘abun -
dance and the 1ntens:Lty of. infestation in later season are forecasted frorn the
'abundance of adults found in paddy flelds soon after transplantmg

'2;' Surveys
Survey of adults 1n overwmterlng s1tes

: The abundance of adults that w1ll 1nvade 1nto paddy flelds is
forecasted from that of adults found in the1r main" overwmterlng sﬂ:es

'Methods-and items of surve'y. '

. Count both l1v1ng and ‘dead. adults in the area of 1 m2 in each of. 'suc:h'
'overxvmtermg sites as around roots’ ‘of w1ld grasses and weeds beneath'
fallen leaves and stones, on soil surface, etc, Then, ‘evaluate the density/

10 m2 Also mortallty due to paramtlc fungl and others should be recorded
on survey : S : : -

Time of survey

At least once; early 1n sprlng when adults are st111 in qulescence in
thelr overwmtermg 51tes ' P : : .

b. Survey-of 'the .occurrence on' :di'k'e's".and 'iri'zliaddy fie'l'ds'.'-f o

Invadmg adults are 1nvest1gated in: and around paddy f1elds '
Tlrnlng of controlling the pest is determined by this’ survey The populatmn
growth after invasion of the 1st brood adults’is also investigated to forecast

| _ the 1nten51ty of 1nfestat10n w1th nymphs and adults 1n the followmg generatmn

B Methods and 1tems of survey o f.

Select several paddy f1elds as the regular survey plots around the over-
_ w1nter1ng s1tes where the survey of the den51ty of overwmtermg adults was.
~made (see a), The survey plots selected’ should be the paddy fields. that

“stand for varieties and’ cultural practlces in the dlstr1ct The survey is
conducted as. shown below;- : —

) lees . Count 1nvad1ng adults w1th1n several blocks (each block is: l m2
R 1n area) to evaluate the den51ty of adults / 10 m-f"- e

Rlce nursery Count adults w1th1n four blocks (each block is 1 rn2 in

area)2 In the nursery to evaluate the densu:y of adults/
~10'm LR S : ¢ : S



- Paddy field: Count hlllS on whlch adults or nymphs are found :
e . adults nyrnphs (younger middle, and older 1nstars
separately) egg-masses, eggs hatched, and eggs not -
| hatched yet for 25 hills of rice plants to evaluate the -
R densities. of the lst broodinvading adults and’ nymphs in
" the 1st generatwn At the same time, examine the ’

numbers of stems, leaves dead. hearts wh1te head' and .
plant helghts - R

" Time of s_urvey :

S l)ftkes From the early time of invasion of the 1st brood adults to the
' ‘end of 1nva51on ;

= Rlce nursery Durmg the whole per1od of the seedllng growth
Paddy fleld “From the t1me of transplantmg to the time when the
SR . newly emerged adulis in ‘the 1st generatlon leave the
fleld for ove rwmtermg '
The abov.e survey should be made every 10 days.
'-Referenoe -

_ | _ Early dlscovery of adult mvasmn by means of allurmg paddy flelds
and other allurmg plants

Overwmtered adults have a tendency to 1'13.r earller mto fields of

" thicker grown rice plants. In some districts, the adults are likely to be _.

' -found earlier on such grasses as Juncus effusus L. var, decipiens. Buch

Zizania latifolia Turcz., etec. than on rice plants. ‘Therefore, the’ survey
'~ of adults on such host plants mentioned above is available for the sarly

- -forecast of adult 1nva51on into ordmary paddy- flelds

| Meth‘ods and- 1tems of- survey-

_ For the early dlscovery of adult mvasmn prepare an allurmg paddy -
'fleld for overwintered adults, Well grown seedlings of rice are densely

transplanted in the field earlier than the usual time of transplantlng in the"

..district, L.e. a month prior to the initiation of adult invasion in an ordinary
";'year The basal fertilizeris given more than customly Observatlon of

v -the. adults on other alluring. plants than rice as mentmned above should be

made at the d1str1c:ts where this inséct usually oceur in’ abundance On
”"survey, count adults in the area of 1 m2 to evaluate the den51ty / 10 rn

o Time of survey :

Every f1ve days from 20 days prior to the 1n1t1at10n of the lst brood

E adult 1nva51on in an ordmary year until’ the peak of mvasmn and every
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10 days frorn the peak unt11 the end of 1nvas1on

- c; Survey of acreage of rlce flelds in each degree of occu—__-_-_
_rrence ' L . o :

Methods and 1tems of survey '

Count 1nsects on 95 hllls of rice plants in each survey plot and. calculate '
‘the density / hill. At the same time, examine the numbers of healthy ears .
and the white heads to evaluate the percentage of 1nfested ears where whlte -
heads are seen. Based on these data, sum up the area of. r1ce flelds 1n _'
“each degree of occurrence accordmg to the standard gwen below PRy

Standard of the degree of occurrence

a1 o m W v

Degree of occur- None : ~Rare Med1um '-'_Abund;ant_:"' Severe
rence. A
No.imsect [ 0 1—5  6—10  ll—ao 21—

%uhiteheads 01— 6—10  11—20 = 2a—

Time of survey -

" Once; _at the time of appearance of'older nyntphs 1n ..th_e 1st geheratlon.
3. Methods and procedures for forecast
- a Abundance of the lst brood adults 1nvad1ng paddy f1elds

: The abundance of the 1st brood adults that 1nvade paddy
flelds is closely related to that of. adults.in their overwmterlng sites.. The" .
_ ,abundance of 1nvad1ng adults is at fll"S'l'. forcasted on.the basis of. the den51-_
““ties of adults in several overw1nte1 ing: sites, ThlS early forecast is later
_'_3corrected by takmg into account the results obtalned from the surveys
B descrlbed both in-2b and in reference ' v o :

b Abundance of nymphs m the 1st generatlon

_ ' The abundance of nymphs is forecasted based on the
.abundance of 1nvad1ng adults and eggs lald by them 1n survey f1e1ds

Infe st atlon

c . As there isa hlgh correlatlon between the dens1ty of
: 1nvad1ng adults and the 1ntenS1ty of: 1nfestat1on a long term’forecast can:

' -be made’ ‘based on the" den51ty of 1nvad1ng adults -The- 1ntens1ty of 1nfesta- a

¥ __.'t1on is later corrected by taking into. account the abundance of th1s msect
o _havmg 1nvaded the paddy fields. ..: _ _ ‘



M Southern green stmk bug, Nezara v1r1du1a L1nne
1 Objectlves for forecastmg

The southern green stink bug occurs malnly m warm regmns

of south Western parts of Japan and repeats three or partly four generations

a year ThlS insect, a polyphagous species, has become a sermus pest :
of rice since 1956 w1th the spread of- early: cultivation of rice in these parts '
It 1s consxdered that’ coemstence of the paddy fields under early, middle, i
and 1ate cultlvations afford suitable habifats for a rapid multiplication of

.this” specms “The 2nd . brood or 1st generation adults -and the nyrnphs 1n
the - 2nd generatmn onwards infest the ears of rice plants i

: l"orecast of the nurnerlcal abundance of the adult bugs invading :
paddy flelds under early cultivation is made on the basis of adult densities
in the: overwmtermg generation, Thereafter, the densities of invading -
adults into paddy fields under different cultwatmns in time are 1nvest1gated :
in Order to forecast a su1table time for controllmg the pest
| 2 __Surueys_
*a. Survey of adults before invasion into paddy'ﬁelds a

(1) Survey of the densu:y of the overwmtex 1ng adults

The abundance in the current year is i'orecasted on
the bas1s of the adult densfcles in thelr overwmtermg 51tes

Methods and 1tems of surv_ey-

Overwmtermg adults are found mamly among dry grasses on a southern
slope of a'hill, in the hedges of Juniperus chinensis L., Sc1adop1tys ver-— B

‘ticillata Sleb et Zuce, ,.ete.. Therefore, select severel plots from the mam o N

'overwmtermg sites and count living adults within the area of 1 m2 in each a

plot, Then, evaluate the density / 10 m2, At the same tlme dead. adults -

due to paras1t1c fungl or other mortality factors should be 1nvest1gated to '
evaluate the mortallty durmg overwmtermg perlod

T1me of survey

Once late in March ]LlSt before the adult bugs begm to 1eave thE1r
overwmtermg 81tes - : : .

TR ) -. (2 ) Survey of the adult densny after leavmg overwmtermg
sites >

e o This surveyr is conducted to forecast the abundance
"of adult bugs Wthh will. mvade 1nto paddy helds and mfest rlce plants



' M'etho'ds anditerns of sdfvéy R

_ Select seve1 al plots for th1s survey from the f1e1ds of barley, : whea“t
':clunese m1lk vetch,” raddlsh potato and rape Such f1elds are demrable
to be 51tuated around the-: survey plots selected for the populatmn census of
overwmterlng adults (see'the survey in (1)) " ‘Count nymphs and’ adults

in four blocks each block is 1 m2 in area) of each plot and evaluate the :
_densfcv / 101 m? ' _ o .

Tlme of su rve}r

: Tw1ce durmg the perlod fro:rn late May to early July

_ b. Survey of the occurrence in paddy f1e1ds under early
cultivation . : R S

_ : Thls survey 1s avallable for forecastmg a sultable tlme
for control from counting both adults 1nvad1ng paddy flelds and nyrnphs m_.
the followmg generatlon . :

Methods and items of survey"

Demgnate several paddy f1elds for the survey in the mam ‘area where
the bug occurs, Count adults commg from other host plants total eggs
laid, eggs hatched, eggs not hatched yet, eggs para51t1zed and nymphs in

-the following generation on 25 mlls of r1ce plants 1n each f1eld to est1mate
their densities / 10 are. ¥ S

Tlme of surve}r

; Every ten days from 1ate June or early permd of the headlng stage to
m1dd1e July orT nky I‘lpe stage : L e S _

e Surve__y_of occur_r_ence..inj_-"oad'dv- fi_elds' -u_nder?-xniddle_f_se'as_on
clllt-iV_ati_On_“_- e LT LA T e A

_ Methods and items of survey =

Do"as same as with b,

Tlme of survey
' Every ten days frorn m1dd1e July to mlddle August

coa T N d. . Survey of occurrence in the paddy flelds under late cult1—
vation' : o : _ oo : :

Methods and 1tems of survey

Every ten days from late August t6 late September U

B '.1‘,0'-,%) A S o




Lo . Survey of acreage of rice fields in each degree of occu-
--rrence e - e : - : '

: Methods and 1tems of survey |

L Count adults nymphs, all the ears, and ears mfested for 25 hlllS of

: rlce plants in each of the fields. =Then, calculate the percentage of ears
1nfested in each field, .and sum up the area of rice fields in each. degree of

occurrence accordmg to the- standard of the degree of occurrence glven below.

:‘Standard of the degree of occurrence

Adopt that given in the black rice bug However notlce that. the per-

_ -‘centages of ears infested in the case of southern green stink bug correspond
'-to those of whlte heads in the case of black rice bug

Time of survey
: '..Eer__ly_ cul‘_c.iva'ted rice; 20 days eft_efr_ heading.
-Middle -__se.sson cul_tivated rice; 20 deys after heading,
.: -_Late -.culti'vated_rice . 25 days after heading.i
g :3;_. i _iVIethods' and procedure s for foreca_st

RN a. Abundance and infestation in paddy fie_lds"under'esrly'
- cultivation ST SR S

: Invasion of adult bugs to rice plants occurs: in accordance

wash the time of heading. Therefcre the survey of occurrence before adult

invasion should be made on the vegetations of other host plants around paddy

. fields. As a result of survey, forecast both the abundance of invasive

adults and the intensity of infestation in paddy | flelds Thereafter, the early

_' '3forecast is. corrected by the results obtamed i‘1 om subsequent surveys con-
' ducted 1n the field. - -

b, Abundance and 1nfe statlon in paddy f1e1ds under mlddle-
'.':season cultlvatlon :

_ ‘ _ Invasmn of adult bugs to rice plants occurs synchromz-. .
L 1ng w1th the time of heading. Such adult bugs come from other host plants
" around paddy fields. and rice plants-under early cultivation. Then early
" forecast of the abundance of invasive adults and intensity of . 1nfestatlon in
' ‘paddy" flelds under middle-season cultivation is made by examining the.
abundance of adults both on other host plants and on rice plants under early
cultlvatlon Thereafter, the early. forecast is corrected by the abundance ’
of adults found in the flelds under mlddle season cultwatlon
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¢ Abundance and infestation in paddy fields undev late .
- cultivation e S ST e S T

Forecast the abundance of invasive adults mto paddy
flelds under late cultivation by examining the abundance in- paddy fields -
~under. early and middle- season cultivation, Thereafter the" ear11er for-
. ecast is. corrected by the abundance of adults found in flelds under late
cultwatmn : S : S

N. Rlce plant slxlpper Parnara guttata Bremer et Grey
1, ObJectwes for forecastmg

-Main’ damage to'rice plants is usually due to the mfestatlon E
with the larvae in the 2nd generation, though larvae in'the lst. and the. 3rd_
generatlon occasmnally infest rice plants ‘Hence, the forecast ofthe
abundance of the larvae in the 2nd. generatlon is most 1mportant

2, _Su rveys

a. Survey of the abundance of the an brood adults by rneans
' ofallurmg flower plants e

The adult has a hablt of flymg to flowers for suckmg
nectar. Therefore, the forecast of the abundance of larvae in the 2nd-
generation is made, based on the abundance of the 1st generatlon adults
that visit ﬂowermg plants

: .Methods and 1tems of survey -

Settle a fleld of red clover Trlfohum pratense Lmn (or rag guard
Luffa cyhndmcaRoem Jand’ garden zinnia,. Zinnia elegans Linn, ,-in places

wheré the- sk1p_per occurs abundantly, The field is desu'able to: have an - :
- area of 50 mu ; Count adults flying to: flowers of both klnds of plants in-

. the field at 10 a. m, * every day Sum up the da11y number of adults obser-'
: ved m the f1e1d at the end of the survey ' : ,

The feedmg act1v1ty of the adult begzns at a temperature of about 1'?°C
_'and decreases at hlgh temperatures above 35°C,. Generally, the feed—
_ ing act1v1ty is hlgh on a cloudy day and a: peak number of" adults on
-'_flowers appears durlng day tlrne, showmg a unlmodal curve, A b1moda1
. curve is shown in the: number of adults on ﬂowers in the mornmg and
.dn the aftel noon on a clear da}r of hlgh tempe ratures ' o




Ti'm‘ef o’f 'sur'vey
. Every day throughout the permd of occurrence of the 2nd brood adults
i,e. from June to August : .
‘ Seby Survey of the abundance of larvae in the 2nd generatlon
Fltness of the forecast based on the survey descr1bed in
2ais tested by countmg larvae and pupae in paddy fields and examining: the
1nten51ty of mfestatmn w1th them in. the 2nd generatlon

Methods and 1terns of survey

- Select a paddy field larger than 3 ares around the survey flE].d settled

for. attractlon of the adult (see 2a). Count folds, larvae, pupae ~and empty
pupae for the hllls of rice plants / 10 rn2

Tlrne of survey

= Once at the 1ast perlcd of 1nfestat10n W1th 1arvae 1n the 2nd. generatlon
i. e, late m August : : :

e Survey of acreage of rlce f1e1ds 1n each degree of occurrence

Methods and 1tems of survey

Count folds for 25 hlllS of rice plants to estlmate the. degree of occu—
_ rrence in a field, and calculate the area of rice f1elds in each degree of -
- occurrence by referrlng to the standard below g

Standard of the degree of occurrence

.'I'."',I'nd:ex.'-- IR SRR { SRR -'.,111-___.- W v
5 k';_Degree of oacur- " None  Rare . . Me"dium-' '_Abu_nd'ant_ S'evei-é
- 'f_-:rence : I ' : :
. 'No.'folds / 25 ¢ 1-5 6-10 11-25  26-
.hllls : L . . ' o

Tlme ot‘ survey

Once at the peak perlod of appearance of folds 1 e the early perlod
Of pupatlon : : : : : .

Methods and procedures for forecast

" a‘. Abundance of larvae 1n the 2nd generatmn T



(1) - The abundance is p051twely correlated w1th cllmat1c
conditions, specially with the air temperatul es during the perlod of over-
~ wintering. In general, ‘the larvae-occur.in abundance when the mean air
,temperatules from December to March were: hlgh

{2) The hlgher the air temperatures is durlng July, or
the egg-laymg permd of the 2nd brood’ adults the more abundantly larvae
.in the 2nd generatlon are con51derd to occur; ‘ AR . .

(3) It is kno'wn that there is usually a'positive correla-
_tion between the abundance of the 2nd brood adults that visit, ﬂowermg
‘plants and that of larvae in the 2nd generatlon : S .

‘b, Infe station

Due to 3 a, the 1nfestat10n is. apprehended to become
serious when the larvae in the 2nd generatlon occur in abundance

O. Green rice caterpillar, Naranga aenesce’ns _-Moore-’ 5 .
L. Objectives for forec'asting

The green rice caterplllar repeats several generatlons a
'year and occasionally occurs in a great abundance, Severe occurrences
in August are frequently known to cause the delay of headmg of rice plants,
shortness of culms in length, reductions of grains in number / ear, of
- rate of perfect grains, and more than 30 % decrease of ears in welght 1n
Tohoku district. : - :

_ The damage to rice plants is cons1dered to increase when the
' moths caught L. ilght trap are abundant. ~In such a case ‘the predlctlon of
‘the larval abundance is made, based on the den51ty of eggs found on rice
'plants The necess1ty of controlhng the caterplllar 1s Judged by the larval

abundance estimated.,
e, -_.'S.u.rveys_z', |
a | .'SUrv.e'y'of the 'abun’dance of egés oy
B | ) -The surve}r is made both to forecast the abundance.of
_.-'1arvae and the damage from counting the eggs lald on rice. plants and to

. obtaln the data for the Judgement of the nece 551ty of the control

' .-Methods and 1tems of survey

After moths caught by 11ght trap 1ncreased count eggs 1a1d on 25 hllls

‘of rice plants m each of several paddy flelds approrlately selected in the
: dlstrlct ' R _ . .



'Time ofiz‘surveyt

’I‘wme or three tlmes every Ilve days after' hght trap catches began to :
1ncrease in number ‘

'-'jb.

T Survey of acreage of rice fields in each degreé of occur-
resice _ | H _ %«

Methods and -items- of sﬁrvey

_ Count thc larvae on 20 hills of rice plants and calcula’re the- den51ty /
h111 Sum up the area of rice fields in each degree of occurrence in the
dlStI‘lCt accordmg to the standard gwen in the table as follows

Standard of the degree of occurrence

. Itemsity - 1 I i Wy
Degree of . None Rare  Medium Abundant Severe
‘ocecurrence ' a _ ' -

'I-‘.ir_he - of 'eii'r.vey.
Once; ;at.the. p.erio_d of the .most' intense infe station
3. -Metltq:ds and 'e_roc.eclures of forecast
:a. o Abundanee'of 1arvae S

(1) The rnoth occurs abundantly when the air tempera—

' tures durmg Apml and May have been hlgh In Tohoku dlstrlct there is
a tendency that. outbreaks are sometimes seen when the a1r‘ temperatures_

' durmg July and Aucust ‘are in the range of 90—27 C.

R ‘ (2) Forecast the.abundance fr_om the surv'e’ly"c_)'f 'tl‘_ie eggs |
.' ,1a1d1n paddyﬁelds ' T : R

b Infe_stati'on

_ : : Porecast the mfestat}.on from the result obtamed bv the
: sulvey descrlbed in 2 a, ' -

P 'Pink- _borer -.(puvplish stem :bofér), 'Sese;h_iie inferens"walker_ L

ol "Objeétives for forecasting



‘The pink borer has three or four generatlons a year and 1n~. -
JLII‘ES paddy and upland rice plants, maize, other graminaceous fodder R
crops, etc. Serious damages to crops are usually caused by the larvae in .
both the 1st and the 3rd generation. The pomt of the surveys is to forecast
the times of the 1st and 3rd brood adult appearances and their: abundances

2. | Surveys :
. Ca. Survey of larval development in fthe overwinte'ring genera-
tion : ' B :
: ‘The survey is 1ntended to examine the larval development
for forecastlng the time of the 1st brood moth appearance S
Methods and 1_terns of survey-'-
Collect 50 individuals from the infested stubbles of rice. plants or Coix
lacryma-jobi Linn, gathered at random and kept outdoors and count larvae

pupae, and empty pupae, Welgh the 1arvae 1nd1v1dua11y

- Time of survey

Every four days between March and April
b. | Survey of the seasonal occurrence.i_n the. field
This survey is intended to examine the seasonal occurr-

ence for the purpose of forecasting the larval d'ensity in each generatlon

and the times and the abundances of the 2nd and the 3rd brood moth appear-
ance, o :

"~ Methods and 1t ns of survey

_ Draw 50 sample. hills of rice plants from each of the forecastmg _
- model-field or ‘paddy field around them." ' Count hills infested, stems o
infested, larvae at younger, riddle, and older stadia’ separately, ‘pupae;

- and’ empty pupae and then estlmate dens1ty / 10 are and percentage of
.pupatlon ' o D . :

Time of. survey '

| Every ten days between the earher per1od of 1nfestat10n w1th 1arvae
“in'the lst generatlon and the earller perlod of the 3rd brood rnoth appearance.

Lol T Survey of acreage of rlce flelds to each degree of occur- .
rence o o : S

o _Methods.an'd--itemsi of s"urve"y S

L Plcl-. up 25 hllls of rice plants and count all the stems examlned and :
.stems mfested to calculate fhe percentage of sterns 1nfested
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‘Sum ‘-113 acreage of rice flelds in each degree of occurrence

in the" ;]urlsdl'ctmn accordin
gto the standard of th d
glven 1n the table as follows :  cegree of Occurrence

) S‘canc{ard of the degree of occurrence .

- DegI‘BEOf o No.ne nght : MEdl’um I'IQB.VY Sévere .
- ‘Occurrence | T g
% stems in- 0. 1.2 3.5 6-10 11 -100
fested by the - ' o T ‘
- 1st- generation
- larvae '
% stems in- 0 1.2 3-8 9.-15. 16 -100

fested by the
- 2nd & the 3rd
- -generation.
“larvae. .

Time of Su rVey

Once in the pen od of the most mtense mfe station by 1arvae in each
: generatlon : :

S8 Methods and procedures for forecast
_a._ : Time of the 1st brood moth appearance e
: Sy Judge it by the results of the fleld survey of 1arva1
development in the overwmtemng generatlon The time of the:1lst brood moth

appearance tends to be early when few larvae are in earlier stadia and
: 1arva1 development in generel is'more advanced than in usual years

. (2) The tlme ‘of moth emergence tends to be early in
' years of warm March and Aprll as the larval development 1s aceelerated

' b : Abundan‘ce of the lst brood moths- :

: o " TFor ecast the abunda_nce of the 1st brood rnoths from the _
.abundance of the ‘final-brood moths in'the pr‘ecedmg year, abundance of over-
wmtered larvae mor‘tahty in winter, larval body welght etc. The mor— -
tality: of ovérwintered Iarvae which do not reach the fmal stadlum yet is
known to be usually high. : C :
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C T1me of appearance and abundance of the '7nd and Brd brood rnoths '

_ F‘orecast them from the seaSOnal occurrences estlmated by the
field. surveys and llght trap ' 5

Q Armyworm, Leucania separata Walker

1. ObJectlves for forecasting -

: The ArmMyworm occurs somet1mes everywhere and attacks
rice. plants seriously, eSpec1ally in paddy fields that have been'flooded. _
However, outbreaks are not necessarily confined in such paddy f1e1ds .It'
is important to grasp the occurrence early in the season. i

-2, Surveys _

a. Sur vey of the den51t1es in wheat barley, or ma1ze flelds

in spring : Co ‘ ) :
‘The armyworm sometimes occurs on \vheat-;» harley',__ :

maize, forage crops, and wild grasses and weeds, in spring.. The survey

is intended to estimate the abundance of the armyworm on such crops and
wild plants as the source of occurrence on rice plants

Methods and items of survey

De51gnate some wheat ‘barley, maize, and other crop flelds for th1s
survey in consideration of the survey described in'b, = Such f1e1ds are des-—
irable to be situated near places where the armyworm usually oceurs -
every year. The size of a sampling unit is 10 m?2, Collect and count the "
larvae (at younger, mlddle : and older stad1a separately) in several sampl-
1ng umts in eaclﬂ fxeld :

T1rne of su_rvey s

'.T.\_.vi'cé; late lV[ay' and early- June
: Reference- N Survey of the number of adults flylng to flowers of w11d
: C : \VEEdS SR . S : . :

The survey is mtended to forecast the abundance of 1arvae m the follow-_ '
» 1ng generation from the number of moths flymg to w11d ﬂowers '

’\Iethods and 1tems of survey

F‘md the flowers of Oenothera odorata Jacq around the f1e1ds wher‘e

o ) the survey descr1bed in a'is made. Count directly the: moths suckmg

nectar frorn the flouers at mght us1ng an electrlc torch and estlmate

o o-108 -



the’ density / 10 m?2, .

Time of survey

Everyflve days between June and September
b. Survey of the 1arval density in paddy f1e1ds

The purposes of this survey are to compare the abundance
estlmated by the surveys described in both a and reference and the actual
den31ty of larvae found in the fields by th1s survey, to obtain some useful

data for. forecastlng the occurrence of the armyworm and to judge whether
control of the armyworm is necessary or not,

Methods and items of survey

De 51gnate some paddy fields situated near the fields used for the survey
descrlbed in a and reference and those in flooded areas, Count larvae (at
younger, middle, and older stadia, respectively), hvmg pupae, dead pupae,

and empty . p i)ae collected from hills of rice plants correSpondmg to an
area- of 10 m< in each field, ‘

Time of survey

Four tlmes late June late July, early August, and early September

C c. Survey of acreage of rice flelds 1n each degree of occur-
rence___'. .

- Methods and 1tems of survey .

Count the 1aI‘Vae COllected from 25 hllls of rice plants in each place .
:where the.armyworm occurs, Sum’ up the area of rice fields in each degrée
of occurrence, accordlng to the. standard of the degree of occurrence g‘iven '
in the table as. follows

' ‘Standard of the degree of occ_l'.lrren.c_:e'

Cpdex .1 . oomooom oIV Vo
Dé.'grererolf o None - Rare .Mediur_n Abundant Severe
occurrence : A o .
No.lamae 0 1=s  6—10 11—35 26—

/25 hills S N o o

 Time of survey '

-109 -



Twice; late July and late September
3. Methods and procedures for forecast
_a. Abundance of 1arvae in. paddy f1e1ds . R

| (1) F01 ecast it frorn the larval densnty est1mated 1n
wheat, barley, and. other crop f1leds :

: (2 | Notlce that outbreaks are sometlmes seen 1n some
padd}r f1elds that have been ﬂooded : -

b. Infestatlon
Forecast severe damages when larvae are a.bun:dant.' o
R Other insect pests
_ ‘Forecast the times of adult_appearances and the abun'dances'of'. e
larvae and adults of the grass leaf roller (Cnaf_ihalocrocis medinalis
Guenée), rice leaf roller (Susumla exigua Butler), ‘rice crane fly (Tlpula :
aino Alexander), etc. from llght trap catches and others
V.  Insect pests of sweet potato and'pot_ator o
A, Sweetpotato leaf worm, Aedia leuc'o_m'e_l.as. I”Jin.né.
1. Objectives for forecasting
: The sweetpotato leaf worm has three or four generatlons a s
. year occurrlng most abundantly in autumn. (September to ‘October) and
~more in the period of planting (June). The influence of injuries to the =
‘aerial part (leaves and bines) on the yleld of: potatoes is variable with:the .

developmental stages of potatoes but the injuries in auturnn affects con= -

- sidereably the yleld It is 1mportant to forecast the: abundance of larvae e
o in auturnn : . : . g S ‘

e 2'.-. _SurVeyS'
s _a'.'; - Survey of the seasonal occurrence 1n the f1e1d

The survey 1s 1ntended to follow the prevalences of
-larvae and the damages for forecastlng the tlme of occurrence and abun- R
dance m the followmg generatlon e R :

. .Methods and 'items Of survey-- :

— Settle four square frames each thh one m2 _at random 1n the
o ‘model f1e1d Count younger (smaller than 1 cm m body length) mlddle



{1—5 cm), and older larvae* (lar ger than 5 cm) within each frame At-t_he
same time count all the leaves and the leaves infested: within a quarte'r'

area of each frame. 'Then, calculate the 1arval dens1ty / 10 m2 and the '
percentage of 1eaves mfested -

Time of 'sur.vey S

- Every ten days from late June to October,

B b ~..Survey of acreage of pot_ato fields in each degree of
occurrence . S : ' ST . o TR T

Methods and items of s'ur\'rey -

" Designate some fields in main districts cultivated with sweet potato.
Settle four sampling: plots at random in each field. Count all the leaves
and the leaves infested /.50 m? in each plot and calculate the percentage"
of leaves. 1nfested - Sum up the area of potato fields in each degree of
occurrence accorchng to the standard gwen 1n the table as follows

Sta_ndard of the degree of occurre_nce.

mdex 1 i v v
Degree of ~ None  Light Mode_rete Heavy ‘Severe
occurrence - . . i . c :
%leaves - 0—5  6—15  16—30 31—50 51—100
infested- S ' o S o :

Tlme of survey

Three tlmes early to mlddle August early September and mlddle
'October e ,

: ‘3-3.' Methods and procedures for forecast

: ‘In some. reglons the sweetpotato 1eaf worm is known to occur’
abundantly when it was Hotter in June to August’ of the preceding year and
the ramfall is'more. plentlful in June to July especially in June of the cur-

| rent year, - 'Examine whether these relations exist in the chstrlct or not,
as we11 ‘as some other relatlonshlp between the abundance of the: 1nsect and
'some meteorologlcal factors : :

BRI Release the 1arvae Tnto each frarne after countmg them ‘ S B
i The 1eaves 1n3ured by the larvae of the sweetpotato leaf worm are smular

~in appearance to those 1n;|ured by the larvae of the tobacco cutworm Do~
-'not confuse them. co ‘ _



: B. _. 28 spotted lady beetle Epllachna v1g1nt1octopunctata Fabr1c1us
1'.._ | ObJECthES for forecastmg

The sur vey is 1ntended to examine the occurrence of the S
beetle and then to forecast the. suitable peI‘}.Od for the control R

2. Surveys'
a. Survey of the seasonal occurrence in the fleld )
The times of appearances and the abundances of adults,
eggs, 1arvae and pupae in Irish potato fields are to be exammed for fore -

casting the most suitable perlod for the control '

Methods. and items of the survey o

Des1gnate some representatlve f1elds in each dlstrlct Edch field is
desirable to have an area of more than one are, Count the adults larvae
{at younger, middle, and older stadia, separately) pupae, and egg-masses
on potato plants / m2 between 10 and 12 a.m., . .

Time of survey

Every ten days from the sProutlng stage to harvest

b. Survey of acreage of potato flelds in each degree of '
occurrence - E

' Methods and 1t( 7 of 'sur'vey

P1ck out ten h1lls of potato plants from each f1eld systematlcally and‘ -
~estimate the degree of infestation,; by examining all-the: leaves. accordmg 3
_to the standard: given in the" following table, Then,:sum up the_area.of. P

Potato flelds in each degree of occurrence e e

| _Standard_ of ..the degree-of'.occurirenc-‘e- ::4.1_ .

: 'Occurrence -Iﬁ_one__ ) nght Moderate Heavy _S___'éyere; i

-..'_'E"Average area' o 1 '.:_'1' 1, 3 4
of leaves fed . 0*/8 /8_ /4 ' /4"'/4 /4" /4 /4“/4 P




Tlme of survey

'I‘w1ce, in the perlod of 1nfestat10n with the 1st brood adults on sprouts

and in the perlod of the most mtense mfesta.tlon w1th larvae in the 1st gener- :
atlon on 1eaves ' s S :

: 3.'.‘ Mettxods and procedures for forecast
a. Abund's.hce

(1) ' The beetle is apt to occur earher and abundantly
in Sprmg when ‘it hag been warmer in December to April, It is known that

there is usually some negative correlation between the abundance of. adults

in the current year and the prec1p1tatlon at the larval stage in the preced-
_1ng year. : :

_ (2)  Estimate the abundance from the results of the
fleld survey of seasonal occurrence ’ : :

b, _Infes_tation

U Forecast the degree o_f infestation from results obtained 3
in a,- ' : o . . .

| VI Insect pests of other crops

There are many 1mportant msect pests causing on other crops Some of
them are- dlstrlbuted over wide areas causing severe damages Howe\fe"r _
the states of occurrences of some insect pests often vary consuierably and
in comphcated manner, not only in different areas but. also in connectlon 4
with' various crops and methods of thelr cultivation. Studies even on the - .
blonomlcs are insufficient, and few methods for their forecasting’ have been .
establlshed No nation~wide survey is intended for these pests but it is
adv1sab1e thd.t Irnportant insect pests should be llstecl up-in‘each prefectur
‘and methods’ and items of observations and surveys should be approprlatelya_-
selected and pre5cr1bed : - o
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