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Summary

This bulletin documents a computerized multipest-crop system

of alfalfa IPM in southern Ontario. Termed STMWEEVIL/SIMABL, the

system monitors seasonal development of the alfalfa weevil and the

alfalfa blotch leafminer together with their host crop, and

automatically issues advisories that describe actions to be taken

by field scouts and/or growers. It is implemented through the

Agriculture Canada, VAX 11/780 computer and is available on-line

to agencies throughout Ontario.

Resume

Le present communique decrit un systeme informatise de

lutte integree contre les parasites de la luzerne pour le Sud

de l'Ontario. Le systeme, appele SIMWEEVIL/SIMABL, surveille

la croissance saisonniere des populations de charancons de la

luzerne et d'agromyzes de la luzerne ainsi que le developpement

de leur plante note et emet automatiquement des avis aux agents

d'avertissement et aux agricultaars en leur indiquant les

mesures a prendre. Ce systeme est mis en oeuvre grace a

l'ordinateur VAX 11/780 du ministere de 1 'Agriculture du Canada

et tous les organismes de l'Ontario peuvent y acceder directement,



1 . Description

SlhWEEVIL/SIMABL is a collection of data files and

procedures which were designed to monitor season el

development of the 3 1 f a 1 f a weevil* Hspera post ica < G y 1 1 ) »

arid the alfalfa blotch leaf miners ASromyza frontella ( R o n d )

together wit hi their host crop* The system was developed for use

in alfalfa pest management and has particular reference

to crop a n d pest conditions i n southern n t a r i o

.

Seasonal development is calculated usins1 the temperature-driven

p o I y n o m i a 1 Growth a 1 s* o r i t h m of H a r c o u r t and Y e e (1982)* For the

insects) the polynomial coefficients were derived from Guppy

arid M uk e r J i (1974) arid G

u

p

p

y (1981)* For the cron t h e y were

derived from heat unit reaui re merits for each sta^e ( Harcourt*

unpublished ) . I

n

p

u

t data c o n s i s t of daily ma n i m u m a n d m i n i m u m air'

temperatures ( Celsius ) as well as Ions term values which

are filed and stored by location.

Temperatures may be entered at any t i m e throughout

the field season beginning on 1 April and may be entered

on a daily or periodic basis* e s follow! n £ a weekend*

Iii addition* 5- day forecast data may be used for predictive

purposes a n d then o v e r w r i 1 1 e n by actual values.

Historical data are used for- nussi n si entries? h o w e v e r *

the number of actual values should be maximized since no

sear is really typical.

Output consists of the location n a m e * a status

report and an advisory message. The status report is

composed of 4 items J (1) the date* (2) the alfalfa Growth

s t a s= e arid expected number of days until the next stage?



(3) the weevil life stage together with its cumulative

development within that stage and the expected number

of days until peak of the next* and (4) the alfalfa

blotch leaf miner life stage together with its cumulative

develop me n t within that stage and the expected number

of days until peak of the next* The advisories

describe actions to be taken by a field scout and/or

growe r

SIMldEEVIL/SIMABL divides the life cycle of the

weevil into 7 stages J eggr in star If in star 2 r l n s t a r 3 ?

instar 4 > cocoon ( combined prep u pal and pupal stages ) *

and adult* It divides the life cycle of the blotch leafminer

into 4 s 1 3 g e s . a d u 1

1

i e g g t larva and p u p a

It recognises 7 stages of crop development p re b u

d

i

e a r 1 y b u d » mid bu d t late bud> early L> 1 o o m j late bloom?

and full flower? these stages correspond to those of" James (1971)*

SIMUEEVIL/SIMABL is an extension of the 3IMUEEVIL

package ( Y e e and Harcourt (1982) ) It mo

n

ltors development

of the two pests throughout their active seasons* However ?

alfalfa d e v e 1 o p m e n t is not monitored beyond full b 1 o o nn of

the first crop since d e v e 1

o

p m e n t of subsequent crops is

dictated b y dates of harvest. T hi e weevil advisories pertain

to the first crop of 3lfalfa and its early stages of re growl h.

The leafminer advisories pertain to alfalfa produced in

a three-cut system.
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2. Data Files arid Procedures

2.1 Data Files - direct access? relative

These files contain "local" data* that is? data which

are specific to a location such as tenure nature . in the

following descriptions the symbol 'LOCATION' represents

a place holder for the actual location n a m e ? for

example OTTAWAS.DAT

'LOCATION'S. DAT record 1 addresses of alfalfa*

weevil arid blotch leafmi n e

r

data blocks ? and end-of-f lie

r = address of 3 data block

current life stage (CLS)recor-Q r

recor d r + k

'LOCATION'T.DAT record 1

recuro J.

number? CLS n a m e ?

cumulative d e v e 1 o p m e n

t

units (CDU>? lest date of

p r o c e s s i n g ? predicted d ass

to next stag

e

life stage k ? date of

predicted pea k ? date o 1

observed pea k

d a i 1 y ma x i mu m temperatures

daily minimum temperatures

2.2 Procedures

SIMUEEVIL.COM

READSITE.COM

command procedure which supervises the

execution of the SIMUEEVIL/S IMABL programs

prompts for location to be analyzed?

searches for location in its internal list*

if location is new the user is so informed

and the no-process condition is set



ENTERDATA.EXE

DEVELOP. EXE

REPORT, EXE

prompts for temperature date* stores

date in ' LOCATION ' T DAT

fetches temperature and life stase data?

executes development algorithm? predicts

number of days to next life stage*

stores updated life stage variables in

'LOCATION'S. DAT

reports the alfalfa? weevil and blotch

leaf miner life stage at the location

being analysed up to midnight of the

present day* prints advisory

3. Using SIMUEEVIL/SIMABL

3 . 1 User execution

1« log-on to Agriculture Canada VAX systtm b

2 . wait for the command p r o

m

p t *

3 start the c o m m a n d procedure S I M W E E V I L L> y L y p 1 1 1 s

. the epprofriate s t r i r i

s

a. Ottawa Res. Stn. - 0SIMWEEVIL (RETURN)

b. OMAF" - WEEVIL (RETURN)

c. others - @CAG33800003SIMWEEVIL (RETURN)

Note I The location n a m e may be inserted after

SIMUEEVIL or WEEVIL and before RETURN

4. answer the prompts (see 3 « 2 » 2

)

5. logoff

3.2 Details on data input

3.2.1 The location parameter is an optional character strins1

naming the location to be analyzed. If the strins is

omitted* the command procedure R E A D S I T E will prompt

for it. Location names must not contain em bedded



blanks and should not be longer than 8 alphanumeric

characters. Longer names will be truncated to the

first 8 characters.

example t $@SIMWEEVIL OTTAWA (RETURN)

3.2.2 The prompts indicate the type of input date

required ( character or numeric > Responses must

correspond to the data type. Spaces should be

avoided except where necessary. Dates are entered

as a 4 dislit integer (MMDD)J e . si . May 4 == 504

Prompts and appropriate respo n s e s I

a. prompt 4
. YOUR LOCATION?

r e

s

p o 1 1 s e t n a m e of location

b. prompt : ENTER Y(ES> IF YOU HAVE YESTERDAY'S TEMPS.

response : Y for yes
RETURN or a n y other character for no

c. prompt : ENTER MAX AND MIN TEMP.

response t m 3 x arid m l n in C» separate values

w 1 1 h a space or c o m m

a

d. prompt : ENTER Y(ES) IF YOU HAVE OTHER DAY'S TEMPS.

response t as in b

.

e. prompt J DATE-MONTH DAY

response J 4 d i 3 i t integer r e p r e s e n 1 1 n s month

and day> e.s1

. April 7 is eritered 407

if there are no-more data to be entered

type a RETURN

f. prompt : ENTER YCESD FOR ANOTHER LOCATION

response J Y or T for another location*

type a RETURN for system exit



3.3 C o m m e n t s

Input errors will usually result in an error message

an d 8 reprompt. The riuniber of error/reprompt cycles

is limited to prevent an in finite loop* Any system

error messages should be reported to the SIMUEEVIL/SIMABL

manager as these may result from program "bugs".

Such buds may cause misinformation to be written to

the data files*

Avoid running SIMUEEVIL before temperature data have

been gathered* Entering past data after s run may

introduce errors in the predicted date of the peak

of a life stage*

The status report should start Pii n tins within 10

s e c o n d s 3 f t e r the last temperature prompt has been

a n s w e r e d *

}. Information for the SIMUEEVIL/SIMABL Manager

4.1 Procedure file s

a. 3IMUEEVIL.COM is placed in the HOME directory of

the Ottawa Research Statio n a c c o u n

t

b All other procedures should be placed i n the

subdirectory r_*S.SIMUEEV3 . If they are placed

in another subdirectory the global variable

DIRECT in SIMUEEVIL.COM must be reassigned

accordingly*

c* DEVELOP, ENTERDATAi REPORT must be compiled and

arid linked* The *0BJ files should be deleted to

save space* REPORT must be compiled with the

Qualifier /CONT INUATI0NS=99



4.2 Data files

All data files must be placed in the same subdirectory

as indicated in 4.1b. The file protection code must

be set so that WORLD is at least RW i otherwise*

non-AG3380000 users cannot update ( write to ) the

data files. The program UTIL will convert editor

constructed ( sequential ) files into relative* direct

access files used by the SIMWEEVIL/SIMABL programs.

3. ' LOCATION ' T DAT reel = ( numbe r of days in season)*!

editor file format I all records 2 F 6 .

1

contents t each record contains a m a x / m i n t e m p .

The LOCATION'T.DAT file for a site is created by

WRITEinSi the editor file to the file 'LOCATION'T

us in si the program UTIL and UTILITY code 1.

b. 'LOCATION'S. DAT recl=8

editor file formal J r e c 1 313

rec 2 I3»A16,F6.4,2I3

rec 3<=k<=10 A16f2I5

rec 11 asrec2

rec 12 < = k< - 2 1 as r e c s 3-10

rec 22 asrec2

i- e c 23 < = k < =57 as recs 3-10

The 'LOCATION 'S. DAT files for the different sites

are initialized by WRITEins1 the file LOC to the

file 'LOCATION'S usinsi the program UTIL and code 2.

If the season start is not April 1 then change

401 to the appropriate date and change 91 to



10.

(Julian date of season s t a r t ) - 1 » For example* if

Ottawa season start is April 21 then 401 becomes

421 and 91 becomes 111 in the 0TTAWAS.DAT file*

The ABL adult emergence stage logically belongs in the

same generation as the pups generation* and the programs

follow this convention* For purposes of reporting

advisories the adult emergence stage is incorporated

into the next generation*



contents of LOC.DAT (record 1 -

c o 1 u m 1

1

123456 789 01234567890123456789012345

2 11 22 58)
11.

2 11 22 53
1 PRE BUD0.0000 91

PRE BUD 401
EARLY BUD

MID BUD
LATE BUD

EARLY BLOOM
LATE BLOOM

FULL PLOWER
NOTHING ELSE 1231 1231

1 EGG0.0000 91
EGG 401

HATCH
LARVAL INSTAR 10
LARVAL INSTAR 2

LARVAL INSTAR 3

LARVAL INSTAR 4

COCOON
ADULT EMERGENCE

ADULT
NO OTHER 1231 1231

6 PUPA GO-. 4000 91
ADULT GO

EGG GO
HATCH GO
LARVA GO

LARVA DROP GO
PUPA GO 401

ADULT EMERG. Gl
ADULT Gl

EGG Gl
HATCH Gl
LARVA Gl

LARVA DROP Gl
PUPA Gl

ADULT EMERG. G2
ADULT G2

EGG G2
HATCH G2
LARVA G2

LARVA DROP G2
PUPA G2

ADULT EMERG. G3
ADULT G3

EGG G3
HATCH G3
LARVA G3

LARVA DROP G3
PUPA G3

ADULT EMERG. G4
ADULT G4

EGG G4
HATCH G4
LARVA G4

LARVA DROP G4
PUPA G4

NO OTHER 1231 1231

10

10

10



4.3 Placing a New Location in the System

SIMWEEVIL/SIMABL is currently set up to process the

locations G u e 1 p h * Ottawa* S i m c o e * Smith field* Kemptville

and a dummy location TEST. If a new location* call it

Newsite* is to be processed then READSITE.COM must

be modified and two data files* NEWSITET.BAT and

NEWSITES.BAT* must be created.

READSITE is modified by adding the line

$L0C7:=NEWSITE and by changing the line $L0CL1M^6 to

$L0CLIM=7 . Both of these lines are located at the

beginning of the program ( see section 6 )

NEW3ITET.DAT is created in two steps. Step 1 is

to use the editor to create a sesuentisl Tile of daily

temperatures. Each record contains one mex/min pair

and there must be one record for each day of the season*

The temperatures e n t e r e d are arbitrary* however* since

t h e y are used for development predictions historical

t e.m p e r a t u r e s are recommended. For instance* 1 - y e a r

normals or the previous year's observations may be

employed. Step 2 is to use the pros ram UTIL to write

the seauential file to the relative file NEWSITET

NEWSITET.DAT must not exist already. The old seauential

file may be deleted to save space.

NEWSITES.BAT is created by using UTIL to write the

seauential file LOC to NEWSITES . If the season start

for Newsite is not April 1* then LOC must be changed

before using UTIL ( see 4.2b ). NEWSITES.BAT must not

exist already.

12.



4.4 Extending the SIMWEEVIL/SIMABL season

The SlhUEEVIL/SIMABL season may be extended beyond September

30 by changing the parameter values in the programs

shown in the following table.

Extending the SIMWEEVIL/SIMABL Season

Program Par3meter(s> Location of Parameters)

DEVELOP LAST MAIN

subroutine ACCUMULATE

ENTERDATA FINISH MAIN

LAST MAIN

subroutine I N D A T A

REPORT FINISH MAIN

UTIL LAST MAIN

The parameter FINISH is the date of the end of the

season expressed as a 4 digit inteder ( M M D D ) »

e.g. for October 31 » FINISH =1031 The parameter LAST

is the Julian date ( 366 day year ) of the end of the

season* e.g. for October 31 t LAST = 305 .

Make sure the 'LOCATION'S files contain enough life stages

to accomodate the longer season* If more stages are added?

the addresses (record 1) must be corrected. In addition

program REPORT r subroutine ADVISE must be revised to

accomodate the additional stages.

13.



E :ample Session

The following session was conducted on the Ottawa Research

Station account* The blank line after the prompt for

YESTERDAY'S TEMPS* is really a carriage return indicating

a negative ( NO ) response* Similarly the blank line after

the third DATE-MONTH DAY prompt is a carriage return indicating

no more data are to be entered* As shown by the time stamps

at the beginning and end of the session? the entire

process took less than three minutes*

14,



enter class 21

class 021 start

Username* AG3380000
Password!

Welcome to VAX/VMS Version V2.5 on node _0TTBJ:

29-MAY-1982 14:41:36

User C024>002D has 5741 blocks used» 259 available*
of 6000 authorized and permitted overdraft of 100 blocks on USER1

$ GSIMUEEVIL TEST
ENTER Y(ES) IF YOU HAVE YESTERDAY'S TEMPS*

ENTER Y(ES) IF YOU HAVE OTHER DAY'S TEMPS.
Y

DATE-MONTH DAY
527
ENTER MAX AND MIN TEMP.
22.5*10.0
DATE-MONTH DAY

LOCATION J TEST
STATUS AS OF 00:OOH 29-MAY-82

ALFALFA CROP STAGE : EARLY BUD
MID BUD EXPECTED WITHIN 4 DAYS.

MAXIMUM PROTEIN LEVELS HAVE BEEN REACHED.

ALFALFA WEEVIL STAGE : LARVAL INSTAR 1 * DEVELOPMENT= 2 %

LARVAL INSTAR 2 PEAK EXPECTED WITHIN 4 DAYS.
CHECK FOR LARVAL FEEDING DAMAGE IN FOLIAGE. IF 25% OF STEMS
SHOU FEEDING DAMAGE IN THE TIPS* HARVEST OR SPRAY IMMEDIATELY.

ALFALFA B. L. STAGE : ADULT Gl
EGG Gl PEAK EXPECTED WITHIN 3 DAYS.

PINHOLING WILL BE EVIDENT IN AREAS OF HIGH INFESTATION.
STARTING IN 1 DAYS

USE EARLY WARNING SYSTEM TO ARRIVE AT A TREAT/NOTREAT DECISION.
IF NOTREATMENT INDICATED* RESAMPLE IN 3 OR 4 DAYS. IF TREATMENT
INDICATED* HARVEST IMMEDIATELY IF CROP HAS REACHED BUD STAGE
AND THERE IS SUFFICIENT BULK. OTHERWISE SPRAY WITH A PESTICIDE.

ENTER YCES] FOR ANOTHER LOCATION.
END OF SIMWEEVIL.
* LOGOFF
+GAG3380000 lodged out at 29-MAY-1982 14J44J23.07



3. F'roSrsm Listings

SIhWEEVIL/SIMA&L Programs

6.1 SIhWEEUIL.COM

6.2 READSITE.COM

6.3 ENTERDATA.FOR

6.4 DEVELOP. FOR

6.5 REPORT. FOR

Utility Program

6.6 UTIL.FOR
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