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it 1 WEEHEHEE T AL OLASTRISO 707 F 4 X b

10 ° SAVE "A:.LASTR-V2"

20 CLS 3: CONSOLE ,,.1: COLOR 5

30 PRINT”

4) PRINT "===sss========= L ASTRISS  =cczssz=zzz===r

50 PRINT "===(tBENBHALA MY A REHEY I2L-Yavy
EFN) === ‘

60 PRINT "= === 19924FFERR (Ver.2)

65 PRINT "=== Dec.25,1992 K.Hachiya

66 PRINT "=== FILE NAME = LASTR-V2.BAS,LASTR-V2.EXE

70 PRINT “=========s=== s======= m====sssssszssssss=s=sT

72 PRINTPRINT:COLOR 6

74 PRINT TAB(17);Ver.l -- &£ FH(TE) 7L

76 PRINT TAB(17);Ver.2 -- Bilgsh 2 ¥l =71

78 PRINTPRINT SPACES (30) ;" ":INPUT "t 5 510 L &+ 47
Ver.",VER%

80 IF VER%O1 AND VER%¢2 GOTO 78

82 IF VER%=2 THEN GOSUB *BOJOHO

8

88 PRINT :COLOR 4 :PRINT " ##%#x TEEUTZREL I T *4xx¢”

90 PRINT :COLOR 7

100 * E

110 MO=430: M1=240; M2=320

120 ‘ D.EMERGENCE=. 94

130 TE=110; T1=150.5: T2=183.1;
T3=218.6: T4=258.3

140 T5F=320; T5SM=314.2;
TA0=380: TA12=360

150 SUV.R=1

160 CAP.AZE=.0667:
CAP.P.A=.02: CAP.P.L=.01: CAP.HA=.014

170 R.FLYIN=.7: R.WHEAT=2

180 R.FLYOUTI=.033; R.FLYOUT2=.1

190 PRINT " EO#EILETA"

200 INPUT = (D8I QERR )AY WZot  "PLS%:PRINT
210 IF PLS%<1 OR PLS%*4 GOTO 190

220 IF PLS%=4 GOTO 330

230

240 PRINT " EOREEMH LI

250 PRINT " (1)F4EfE"

260 PRINT = () PEMEBIE
270 PRINT ~  (3)BEEBHME"
280 INPUT "= (1) %01t "KISYO%:PRINT

290 IF KISYO%<1 OR KISYO%)4 GOTO 240

300 IF KISYO%=3 THEN INPUT " {4 OB v 3 34> (1979-1992)
"NEN$:PRINT _

305 INPUT " & % DATA FILE ® DRIVE i3 (A,B,C,...)  "DRIV$
PRINT -

310 IF KISYO%<4 GOTO 400

320

330 PRINT " SB7-FDA2L707E—-%F54T7LARTTFEL
."COLOR 6

340 PRINT * b LRE7-S2HEL TR E, Z0T0Y5 0%
STOP*—T"

350 PRINT * ik L, LOTUS 1-2-3 ©, BB 7 7 4 v £ LBRAOSL
F-¥77"

360 PRINT * 4 W &fE>Th b, HREL TTEV."COLOR 7

370 INPUT " FrANBRMTTE (HRFLE)  FILNAMES:
PRINT

375 INPUT © & % DATA FILE @ DRIVE i (A.B,C,...)  "DRIV$
:PRINT

380 OPEN DRIV$+":"+FILNAMES FOR INPUT AS #1 :GOTO 590

390

400 IF PLS%=1 AND KISYO% <3 THEN OPEN DRIVS + "ASA-HEI.PRN"
FOR INPUT AS #1

410 IF PLS%=2 AND KISYO% ¢3 THEN OPEN DRIVS + “IWA-HEI.PRN"
FOR INPUT AS #1

420 IF PLS%=3 AND KISYO% <3 THEN OPEN DRIV$ + ":ONO-HEL.PRN"
FOR INPUT AS #1

430 IF PLS%=1 AND KISYO%=3 THEN OPEN DRIV$ + "ASA-"+ NENS +
" _PRN" FOR INPUT AS #1

440 IF PLS%=2 AND KISYO%=3 THEN OPEN DRIVS$+"IWA-"+ NEN$ +
".PRN" FOR INPUT AS #1 :

450 IF PLS%=3 AND KISYO%=3 THEN OPEN DRIV$ +"ONO-"+ NEN$ +
”.PRN" FOR INPUT AS #1

460

470 1F KISYO%©2 GOTO 590

480 PRINT » BEE%AHIIIREL TT 8w

490 PRINT " Sumtd, FEME+XEC T -3KXQ O (FEEL
5 X=0 )

500 PRINT * Bekid, TEMOYE T oY@ 0 (FEELS
¥=1 )"

510 INPUT *  4H  X=",X4LINPUT * Y=", Y41

520 INPUT = 5H  X=",XSLINPUT " Y=",Y5!

530 INPUT = 6H X=",XBLINPUT " Y=",Y6!

540 INPUT ©  7H  X=",X7HINPUT " Y=" Y7

550 INPUT ©  8H  X=",XBLINPUT * ¥=", Y8

560 INPUT " 98 X=",X9LINPUT " Y=", Y9!

570 INPUT " 10 X=",X10NPUT * Y=", Y10

580 PRINT

590 COLOR 4:PRINT " #*#3% ZOMOFELHERELTT sx24
600 COLOR 7:PRINT
610 INPUT " 4 A2 510AECOQUBMOFETAEVTT A (YN)
" DAYLNGS
620 IF DAYLNG$O"N" THEN DAYS%=214:PRINT:GOTO 665
630 PRINT " MAMBECHELITH?
640 INPUT " XA YBET  X=",XX%INPUT
Y=",YY%: PRINT
650 DAYS%=CINT (.6%XX%-2.8) +30%XX%+YY%-120
660 °
665 IF VER%=2 THEN CNS=1.GOTO 730
670 PRINT " EHERH CRIEMEBIEL $T7"COLOR 6 .
680 PRINT *  (BETAEE, 391 #BATHELCAT, o (AH)"
690 PRINT " FALBEEHEME BEEZE) 435000 T "
700 PRINT " #6 2 ##ATT 2.)"COLOR 7
710 INPUT " (1) BELLE (2 BETH ELLTTH
" CNS:PRINT
720 IF CNSO1 AND CNSO2 COTO 670
730 IF CNS=1 THEN CNSDATE%=215:GOTO 830
740 INPUT ©  BER1ETT. woELTI T4 XAYH)
X=", XX%
750 INPUT " Y=, YY%
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760 CNSDATE%=CINT (.6#XX%-2.8) +30#XX%+YY%-120

770 PRINT ~ RERHAMETOLETH

780 INPUT ~ (-I0B @<+ 108, EHIE 220
Z=",CNSDAY%

790 PRINT ° RER (B0, 5 00 AL £94

800 INPUT " 0.1¢w 0, EHBIE 1 w=1
W=" CNSRATE

810 PRINT

820

830 PRINT " #HEGH (FoBEELAHRE) #HELET WTREL
TF&w)”

840 PRINT ° (1) 0FHmghhsr

850 INFUT ~ (2) 0ERD TR G EHLTEEL
¥4 7LB

860 IF LBO1 AND LBO2 THEN 830

870 PRINT: INPUT ~ o = ", INL: PRINT

880 IF LB=2 THEN INL=INL/CAP.AZE

890

900 PRINT-PRINT:COLOR 4:PRINT "
k3"

910 PRINT:COLOR 7

920 PRINT = ¢OEBRLITH -

930 PRINT " (1) ¥5 7 (HME)"

940 PRINT " (2) BEOS sk Ao —BX (7)) v 5-)

950 PRINT " (3) &fLodh, s REoRsH-Ek (BHE)”

960 INPUT ~ " P%:PRINT

970 IF P%<1 OR P%3 GOTO 920

975 IF P%=2 THEN INPUT " fAMBEAS 7Y » P LETHXAYR)
X=", XX%

976 IF P%=2 THEN INPUT "
Y=" YY%

977 IF P%=2 THEN STDP%=CINT (.6%XX%-2.8) + 30 % XX% + YY%-120:
PRINT

980 IF P%O1 GOTO 1020

990 PRINT ~ #t#o 1 HE&h i

1000 PRINT ° MHEEHOMEILE T4

1010 INPUT * (1-5 & 2% ) "UNIVAX:PRINT

1020 1F P%=1 GOTO 1100

ek FRENELIRELIT »

1030 PRINT " EbLL0FRBUCLITH"

1040 PRINT * () i ERESH - ) EEd (BEREI0F Hm, K100
Fhm)

1050  PRINT ~ (2) HEEEYR COmIRN T < VELY SOV
L’n

1060 PRINT " 2L RI0F Fnd
79)

1070 INPUT " " HH: PRINT

1080 IF HHO1 AND HHO2 THEN 1030

1090

1100 COLOR G:PRINT " ZE##bh 7. HELHO TRV TTR()

1110 INPUT * FEL BEETRIEBLETHIN
" AGS$:COLOR 7

1120 [F AG$="N" THEN RUN "LASTR-VZ"

1130 -

1140 '-mmmmmmmrmmmm e o oo

1150 CLS '

1160 DIM $(200) ,N(200) , DIA (200)
1170 FOR 1=0 TO 200: S{1}=0: N(1)=0: DIA(I)=0: NEXT I
1180 K=0

- EBIZET A5

1190 * BAL DB 1:10% 1L50% IVA0% 3 100% & L
1200 G=1: S{G)=155: N(G)=.0167*INL
1210 G=2: S{G)=160: N(G)=.0167#INL
1220 G=3: S(G)=165: N(G)=.0167*INL
1230 G=4: S(G)=170: N(G)=.0167#INL
1240 G=5: $(G)=175; N(G)=.0167*INL
1250 G=6: S(G)=180: N{G)=.0167*INL
1260 G=7: $(G)=185: N(G)=.0714#INL
1270 - G=8: S(G)=190: N(G)=.0714%INL
1280 G=9: $(G)=195: N(G)=.0714#INL
1290 - G=10: $(G)=200: N{G)=.0714*INL
1300 G=11: $(G)=205: N{G)=.0714*INL
1310 G=12: $(G)=210; N(G)=.0714*INL
1320 G=13:"$(G)=215: N(G)=.0714%INL
1330 G=14: $(G)=220: N(G)=.05%INL
1340 G=15: S(G)=225: N(G)=.05%INL
1350 G=16: S(G)=230: N(G)=.05%INL
1360 G=17: $(G)=235: N{(G)=.054INL
1370 G=18: S{G)=240: N(G}=.05%INL
1380 G=19: S(G)=245: N(G)=.05%INL
1390 G=20: S(G)=250: N{(G)=.05%INL
1400 G=21: ${G)=255: N(G)=.05#INL
1410 ${0)=T4: EARG1=22; SUM.REAL.E.TEMP=0

1420 IF P%=1 THEN 1460

1430 COLOR 6LOCATE 28,9PRINT "7:7%4  HE#FEPTT"
1440 LOCATE 31,1L:PRINT "LIE5 { BF5HTF & :COLOR 7
1450

1460 ON P% GOTO 1470,1770,1970

1470 'GRAPH SET

1480  SCREEN 0,0,0,1

1490  WINDOW (0,-6)-(214,0)

1500  VIEW (50,0)-(639,160)

1510 LINE {0,-6)-(214,0), B

1520 FOR [=1 TO S:LINE(0,-1)-(214,-1):NEXT I

1530  LINE (31,0)-{61,-6},,B

‘1540 LINE (91,0)-(122,-6),,B

1550 LINE (153,0)-(183,-6),,B

1560  LOCATE 0,0:PRINT " 6

1570 LOCATE 0,6:PRINT " 4

1580  LOCATE 0,13:PRINT " 2"

1590  LOCATE 0,19PRINT ~ (-

1600  LOCATE 8,0:COLOR 7-PRINT "XKE100F K mdb 7 hﬂaﬁsmﬁ
P

1610 LOCATE 8,1:PRINT "(77°L ,4,5,10 B 0SS I3 BERELOTF Fm b
Fzh)

1620 LOCATE 8,2PRINT "I B BERE 10T Fmdh 72 0 "INL T

1630  LOCATE 8,3:COLOR 3:PRINT "SR % =St#hs 20+« M 9 R &>
~UNIVAX

1640 LOCATE 8,4:.COLOR 4PRINT "4y R 8=t + 105 0 S h &+
"UNIVAX

1650  LOCATE 8,5:COLOR 6:PRINT "Bk dt B =4t « 1 ¢ 0 H1 &) B »
~UNIVAX

1660  COLOR T:LOCATE 8,7

1670 IF PLS%=4 OR KISYO%=4 THEN PRINT "7 74 L4
"~FILNAME$

1680 IF PLS%=1 THEN PRINT "f&)Il-;

1690 IF PLS%=2 THEN PRINT "&RIR-";

1700  IF PLS%=3 THEN PRINT "KE-"

69




70

IbHRE T REARGRE F0F

1710 IF KISYO%=1 THEN PRINT "P4{#"

1720 IF KISYO%=2 THEN PRINT "FFE%I5E"

1730 IF KISY0%=3 THEN PRINT NEN§ "

1740 LOCATE 10,2L:PRINT "4 5H 6A N

1750  PRINT " 7 A 8 A 9 R 108"

1760 GOTO 2030

1770 "DAILY NUMBER

1780 LPRINTLPRINT

1790 IF PLS%=4 OR KISYO%=4 THEN LPRINT "7 7 4 V& "FILNA
ME$

1800 IF PLS%=1 THEN LPRINT "fJI|-";

1810 IF PLS%=2 THEN LPRINT "ERiR-";

1820 IF PLS%=3 THEN LPRINT "K%-"

1830 IF KISYO%=1 THEN LPRINT "FE4fH"

1840 IF KISYO%=2 THEN LPRINT "F4{E% 51"

1850 IF KISYO%=3 THEN LPRINT NENS§ 4"

1860 LPRINT: IF HH=2 GOTO 1900

1870 LPRINT "HfiHfid . b @R

1880 LPRINT "(BfIERIL, AP H L 10 HFEEREI0F m, oAk B
100 Fm) " -

1890  LPRINT:GOTO 1940

1900 LPRINT "Rid/KH 100 mab 72 b EL

1910 LPRINT "3)R1G20E0K 0§ (WL (B4 & 107 IBEBE, b3
KH)EH

1920 LPRINT "Bisd A AOK S04 7§ LIS

1930 LPRINT " L2t AAKBMIEY TV h EH
"LPRINT

1940  LPRINT " HH 5 1% 2% 34

44

1950 LPRINT 59 $HH SHMLPRINT

1960  GOTO 2030

1970 'SUMMARY TABLE

1980 ADULT=0: AMAX0=0: AMAX1=0; AMAX2=0: AMINOI=0; AMINI
20

1990 EGG=0. EMAX1=0: EMAX2=0: EMIN12=0

2000 . NYMP=0: NMAX1=0: NMAX2=0: NMIN12=0

2010

2020 == m s m e e

2030 FOR DAY=1 TO DAYS%
2040 1F P%O1 THEN LOCATE 35,9:PRINT DAY

2050 A

2060 RERBOEE

2070 IF CNSDAY%¢=0 OR DAY OCNSDATE% THEN 2120
2080 DAY=DAY+CNSDAY%

2090 FOR J=1 TO CNSDAY%*4

2100 INPUT #1,KARA

2110 NEXT ]

2120 IF EOF(#1) THEN END

2130 IF CNSDAY%>=0 GOTO 2180

2140 IF DAY (CNSDATE% OR DAY>CNSDATE%-CNSDAY%

THEN GOTO 2180

2150 K=K+1: IF KOINT(K/2) %2 THEN 2190

2160 IF K=INT(K/2) #2 THEN DAY=DAY-1

2170 REEHE

2180 INPUT #1,DDAY,RL.MAX,RL.MIN,RAIN

2190 IF KISYO% 02 GOTO 2270

2200 IF DAY (3] THEN RL.MAX=RL.MAX+ X4t

RL.MIN=RL.MIN+ X4t

s

IF DAY)> 30 AND DAY 62 THEN RL.MAX=RL.MAX +

2210

X5t RL.MIN=RL.MIN+X5!

2220 IF DAY 61 AND DAY <92 THEN RL.MAX=RL.MAX +
X6!: RL.MIN=RL.MIN+X6!

2230 iF DAY> 91 AND DAY <123 THEN RL.MAX=RL.MAX +
X7:: RL.MIN=RL.MIN+X7!

2240 IF DAY) 122 AND DAY (154 THEN RL.MAX=RL.MAX +
X8: RL.MIN=RL.MIN+X8!

2250 IF DAY) 153 AND DAY <184 THEN RL.MAX=RL.MAX +
X9t RL.MIN=RL.MIN+ X!

2260 IF DAY) 183 THEN RL.MAX=RL.MAX + X0k
RL.MIN=RL.MIN+X10!

2270 MAX=RL.MAX+.5: MIN=RL.MIN+.5

2280 IF DAY(=30 THEN MAX=MAX+2MIN=MIN+2

2290 IF DAY>30 AND DAY<=61 THEN MAX=MAX+1:MIN=MIN
+1

2300 TEMP=(MAX+MIN)/2

2310 IF MAX<¢=11 THEN E.TEMP=0

2320 IF MIN>=11 THEN E.TEMP=(MAX+MIN)/2-11

2330 IF MAX>11 AND MIN<1] THEN E. TEMP=(MAX-11)
"2/ (2% (MAX-MIN))

2340 HER & KB

2350 FOR I=1 TO G

2360 IF S(EARG1))TSF THEN E.A.TEMP=11.5 ELSE E.A.TE
MP=12

2370 IF S(EARG1))>TA12+T5F THEN E.A.TEMP=12.5

2380 IF S(1)> TSF AND E.TEMP)E.A.TEMP THEN S (1) =S () +
E.A.TEMP

2390 IF S{)>T5F AND E.TEMPYE.A.TEMP THEN ELSE S{1)=S
(I) +E. TEMP

2395 IF PLS%=3 THEN 2432

2400 IF DAY<123 GOTO 2470

2410 IF S(I)¢=TE OR S()>TE+E.TEMP GOTO 2440

2420 DIA(I)=1/(1+EXP(61.115-.45951 ¥DAY))

2430 IF DAY)143 THEN DIA(I)=]

2431 GOTO 2440

2432 IF DAY(128 GOTO 2470

2433 IF S(1) =TE OR S(I)>TE+E.TEMP GOTO 2440

2434 DIA(I)=1/(1+EXP(63.4126-.45951%DAY))

2435 IF DAY>148 THEN DIA(1)=1

2440 IF S(I)¢=T4 OR S()>T4+E.TEMP GOTO 2470

2450 N{0)=N(0) +N(1) #D1a (1)

2460 N{D)=N{1) % (1-DIA (1))

2470 NEXT !

2480 T

2490  CBEEE

2500 RL.E.TEMP=(RL.MAX-11)"2/(2% (RL.MAX-RL.MIN))

2510 IF RL.MAX¢=11 THEN RL.E.TEMP=0 .

2520 IF RL.MIN) =11 THEN RL.E.TEMP= (RL.MAX + RL.MIN)
/2-11

2530 SUM.RL.E.TEMP=SUM.RL.E. TEMP+RL.E. TEMP

2540 SRET=SUM.RL.E. TEMP/100

2550 R.HATCHING=1.66333-.7514354SRET +.111872 $SRET-2-.
004602% SRET"3

2560 IF R.HATCHING>1 THEN R.HATCHING=1

2570 CHBES

2580 M=M0

2590

IF S(EARG1)>TSF THEN M=M1
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2600 IF S(EARG1)>TAl2+T5F THEN M=M2

610 CBRERE

2620 IF KISYO% 02 GOTO 2700

2630 {F DAY<31 THEN RAIN=RAIN#Y4

2640 IF DAY>30 AND DAY(62 THEN RAIN=RAIN#YS|

2650 IF DAY>61 AND DAY(92 THEN RAIN=RAIN#Y6!

2660 IF DAY>91 AND DAY<123 THEN RAIN=RAIN#Y7!

2670 " IF DAY>122 AND DAY<154 THEN RAIN=RAIN*YS]

2680 IF DAY)153 AND DAY(184 THEN RAIN=RAIN*Y9!

2690 IF DAY)183 THEN RAIN=RAIN#Y10!

2700 S.RAINI=1-1.5%RAIN/ (302.5+ .013%¥RAIN) :IF S.RAIN1¢)
THEN S.RAIN1=0

2710 S.RAIN2=1-RAIN/ (302.5 + .013 # RAIN) :IF S.RAINZ 0
THEN S.RAIN2:0

2730 CHARE

2740 S.PRED=1-.002%E.TEMP

2150 |C

2760 FOR 1) TO G

2170 IF S(1)> TE AND S({I) GTE+E.TEMP THEN N{I) =N (]) #
R.HATCHING

2780 IF S(I)>TSF AND S(I) TSF+E.TEMP THEN N(I)=N (1) %
D.EMERGENCE

2790 IF D=EARG] GOTO 2810

2800 IF S(1)) TAO AND S(I) ¢=TA0+E.TEMP THEN N (I) =N
() #R.FLYIN ' ,

2810 IF S{I) TSF+E.TEMP GOTO 2860

2820 D1=1/(1+EXP(3.3% (S (1) -T5F-M) /M))

2830 D2=1/(1+EXP(3.3% (S(1)-T5F-E. TEMP-M) /M))

2840 D.ADULT=D1/D2

2850 N(1)=N(1) #D. ADULT

2860 NEXT 1

2870 FOR 10 TO G

2880 °IF S(I)»TE AND S(I)¢=T2 THEN N(I)=N(I) #*SUV.R¥S.RA
IN1#S.PRED

2890 IF S(I)>T2 THEN N(1)=N(I) #SUV.R#S.RAIN2#S.PRED

2900 NEXT [

2910 EMEALORE
2020 FOR =1 TO G

2930 IF ICEARG] OR S(EARG))>TA12+T5F THEN 2950

2940 IF S()>TSF AND S(1) <=TSF+E.TEMP THEN N(I)=N (1)
R.WHEAT

2950 NEXT 1

2960 CEEEEAOBE
2970 IF DAYO184 GOTO 3030

2080 FOR 1=0 TO G

2990 IF S{1)¢=TE OR S(I)>T5M THEN N{I)=0

3000 IF S())TE AND S{I) =T1 THEN N(1)=N(1) #R.FLYOUTI

3010 IF S(I)»T1 AND S{1) ¢=T5M THEN N(1)=N(I) #R.FLYOUT2

3020 NEXT 1

3030  HEEOBE (RER)

3040 IF CNSDAY%)> =0 AND DAY=CNSDATE% + CNSDAY% THEN
3060

3050 [F CNSDAY%<0 AND DAY=CNSDATE%-CNSDAY% THEN E
LSE GOTO 3081

3060 FOR 10 TO G

3070 N (1) =N (1) #*CNSRATE

3080 NEXT |

3081 EEREBABR

3082 IF BOJOUNE$="Y" AND DAY=UNEDAY% THEN GOSUB #
BOJOAZE

3083 EFHH

3084 IF BOJOHA$="Y" THEN GOSUB #BOJOKUKI

3085 KM

3086 IF BOJOSUIS="Y" THEN GOSUB *BQJOSUIM

3087 HERMGH

3088 IF BOJOHAK$="Y" THEN GOSUB ¥BOJONAE

3090 fEMEEMEE

3100 NOE=0: NOL1=0: NOL2=0: NOL3=0: NOL4=0: NOL5=0: NOAF
=0: NOAM=0

3110 FOR 1=0 TO G

3120 IF S{1)<=TE THEN NOE=NOE+N(I)

3130 IF S(D>TE AND S{I)¢=T1 THEN NOLI=NOL1+N(I)

3140 IF S{1)>T1 AND S(1)¢=T2 THEN NOL2=NOL2+N(1)

3150 IF S{1)>T2 AND S(1)¢=T3 THEN NOL3=NOL3+N(l)

3160 IF S(I)>T3 AND S(I) ¢=T4 THEN NOL4=NOL4+N(I)

3170 IF S{I)>T4 AND S(I) <T5M THEN NOL5=NOLS5+N(1)

3180 IF S(1)>T5M AND S(I) ¢=T5F THEN NOLS=NOL5+N(I)/2

3190 IF D=EARG1 GOTO 3240

3200 IF S{)) TSM+TAO-T5F AND S{I)¢=TA0 THEN NOAM=
NOAM+N (1) /4

3210 IF S(I)>TAO THEN NOAM=NOAM+N(1)/2

3220 IF S{I)>TAO THEN NOAF=NOAF+N(1)/2

3230 GOTO 3270

3240 IF S(I)> T5M AND S(I) ¢=T5F THEN NOAM=NOAM + N (1)
/2

3250 IF S{I)>T5F THEN NOAM=NOAM+N({[)/2

3260 IF S(1)>T5F THEN NOAF=NOAF+N(1)/2

3270 NEXT I

3280 CEEND

3290 IF S(EARG1))>TA12 THEN TA=TAI12 ELSE TA=TA0

3300 NOF=(

3310 FOR 1=0 TO G

3320 IF S()>TA THEN NOF=NOF+N(1)/2

3330 NEXT 1

3340 IF NOF=0 THEN GOTO 3460

3350 . IF S(EARGI)>TA12 THEN 3390

3360 IF TEMP¢3.15 THEN OVIP=0

3370 IF TEMPY=3.15 THEN OVIP=-2.26+.718%#TEMP

3380 GOTO 3430

3390 IF TEMP(10 THEN OVIP=0

3400 IF TEMP)=10 AND TEMP<16 THEN OVIP=-3.883+.38
83*TEMP

3410 [F TEMP) =16 AND TEMP <26 THEN OVIP=32.74-4.067
*TEMP+ . 13543 TEMP*2

3420 IF TEMP)=26 THEN OVIP=18.53

3430 IF OVIP=¢0 THEN GOTO 3460

3440 G=G+1: S(G)=(TEMP-11)/2: N{(G)=NOF*QVIP

3450 NOE=NOE+N (G)

3460 IF P%O2 OR HHO2 GOTO 3540

3470 IF S(EARG1)> TE AND DAY <184 THEN NOL1=NOL1 % CAP.P.L
ELSE NOL1=NOL1¥CAP.AZE

3480 IF S(EARGL)> TE AND DAY (184 THEN NOL2=NOL2*CAP.P.L
ELSE NOL2=NOL2%CAP.AZE

3490 IF S(EARG1)> TE AND DAY (184 THEN NOL3=NOL3#CAP.P.L
ELSE NOL3=NOL3#CAP.AZE

3500 IF S(EARGIL)> TE AND DAY (184 THEN NOL4=NOLA # CAP.P.L
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ELSE NOL4=NOL4*CAP.AZE

3510 IF S{EARGL)> TE AND DAY<184 THEN NOL5=NOL5* CAP.P.L
ELSE NOL5=NOL5%CAP.AZE

3520 IF S(EARGI)(T5M THEN NOAM=NOAM*CAP.HA ELSE NOAM=
NOAM*CAP.P.A

3530 IF S(EARG1)<T5M THEN NOAF=NOAF*CAP.HA ELSE NOAF=N
OAF*CAP.P.A

3540 ENRY

3550  ON P% GOTO 3560,3610,3730

3560  'GRAPH

3570 CIRCLE (DAY,-NOE/INL/UNIVAX/20),1,3

380 CIRCLE (DAY,- (NOLI + NOL2 + NOL3 + NOL4 + NOLS)
/INL/UNIVAX/10) 1.4

3590 CIRCLE (DAY .- (NOAF+NOAM)/INL/UNIVAX) 1,6

3600 GOTO 4150 '

3610 'DAILY NUMBER
3615 IF DAY(STDP% THEN GOTO 3720

3620 M.DAY=4+DAY/100 ,

3630 IF M.DAY)4.3 THEN M.DAY=M.DAY+.7

3640 IF M.DAY)5.31 THEN M.DAY=M.DAY+.69

3650 IF M.DAY>6.3 THEN M.DAY=M.DAY+.7

3660 IF M.DAY»7.31 THEN M.DAY=M.DAY+.69

3670 IF M.DAY>8.31 THEN M.DAY=M.DAY+.69

3680 IF M.DAY>9.3 THEN M.DAY=M.DAY+.7

3690 LPRINT USING™# # # ":DAY;LPRINT " (;

3700 LPRINT USING"# # . # #":M.DAY;LPRINT *)";

3710 LPRINT USING™# # # # # # # . # #":NOE,NOL1,NOL2,
NOL3,NOL4,NOL5, NOAF,NOAM

3720 GOTO 4150

3730 'SUMMARY TABLE

3740 IF AMAX000 GOTO 3780

3750 IF ADULT¢=NOAF+NOAM THEN ADULT=NOAF+N
OAM:AI=0 ELSE Al=A[+1

3760 IF Al=7 THEN AMAX0=ADULT:ADULT=AMAXC:AI=0:
AMAXOD=DAY-7

3770 GOTO 3910

3780 IF AMINO1OO GOTO 3820

3790 IF ADULT)=NOAF+NOAM THEN ADULT=NOAF+N
OAM:AI=0 ELSE Al=AI+1

3800 IF Al=7 THEN AMINO1=ADULT:ADULT=AMINOLAI=0

3810 GOTO 3910

3820 IF AMAX100 GOTO 3860

3830 IF ADULT¢=NOAF+NOAM THEN ADULT=NOAF+N
OAM:AI=0 ELSE Al=Al+1

3840 IF Al=7 THEN AMAXI=ADULT:ADULT=AMAXL:AI=0;
AMAX1D=DAY-7 :

3850 GOTO 3910

3860 IF AMINIZ00 GOTO 3900

3870 IF ADULT)=NOAF+NOAM THEN ADULT=NOAF+N
OAM:AI=0 ELSE Al=Al+1

3880 IF Al=7 THEN AMIN12=ADULT

3890 GOTO 3910

3900 IF AMAX2(=NOAF +NOAM THEN AMAX2=NOAF+N
OAM:AMAX2D=DAY

3910

3920 IF EMAX100 GOTO 3960

3030 ‘ IF EGG{=NOE THEN EGG=NOE:EI=0 ELSE EI=Ei+]

3040 IF EI=7 THEN EMAXI=EGG:EGG=EMAX1:EI=0EMAXL

905

D=DAY-7

3050 GOTO 4030

3960 IF EMINI200 GOTO 4000

3970 IF EGG)=NOE THEN EGG=NOE:EI=0 ELSE EI=El+1

3980 IF EI=7 THEN EMIN12=EGG:EGG=EMIN12:EI=0

3990 GOTO 4030

4000 IF EMAX200 GOTO 4030

4010 IF EGG(=NOE THEN EGG=NOE:EI=0 ELSE EI=El+]

4020 IF El=7 THEN EMAX2=EGG:EMAX2D=DAY-7

4030 *

4040 IF AMAX0=0 GOTO 4150

4050 NOLA=NOL! +NOL2+NOL3+NOL4+NOL5

4060 IF NMAX100 GOTO 4100

4070 IF NYMP(=NOLA THEN NYMP=NOLA:NI=0 ELSE NI=
NI+1

4080 IF N1=7 THEN NMAX1=NYMP:NYMP=NMAX1:NI=0:NM
AX1D=DAY-7

4090 GOTO 4150

4100 IF' NMIN12$G0 GOTO 4140

4110 IF NYMP)=NOLA THEN NYMP=NOLANI=0 ELSE NI=
NI+1

4120 IF NI=7 THEN NMIN12=NYMP

4130 GOTO 4150

4140 IF NMAX2¢=NOLA THEN NMAX2:NOLA:NMAX2D=D
AY

4150 NEXT DAY

4160 == =mmmmmmm e - S

4170 IF P%<©1 THEN CLS

4180 IF P%©3 THEN 4950

4190  WIDTH 80,20

4200 SCREEN 0,0,0,1

4210 WINDOW (0,0)-(80,20)

4220 VIEW (0,0)-(639,199)

4230 LINE (0,3)-(80,16),.B

4240 LINE (0,4)-(80,6),,B

4250 LINE (0,10)-(80,14), ,B

4260  LINE (28,3)-(42,16),.B

4270 LINE (10,4)-(10,14):LINE (16,3)-(16,14)

4280 IF PLS%=4 OR KISYO%=4 THEN PRINT "7 7 4 Jb% "FILNAM
E$

4290 IF PLS%=1 THEN PRINT "f@Ji[-";

4300  IF PLS%=2 THEN PRINT "&RiR-"

4310 IF PLS%=3 THEN PRINT "KE-"

4320 IF KISYO%=1 THEN PRINT "T4{&"

4330 IF KISYO%=2 THEN PRINT "SP4 {H%BIE"

4340 IF KISYO%=3 THEN PRINT NENS:"%E"

4350 IF HH=1 THEN PRINT "#I8i% &8s, BEBE 10T A mCrINL, 55"

4360  IF HH=2 THEN PRINT "#)i%) &%t BERE20MHR h CINL*CA
PAZE §E" :

4370 COLOR 5:PRINT "EH&#E4"COLOR 6

4375 PRINT TAB(36); (B, ERROELEFHUNGTEERLDAR

£)"COLOR 7
4380  PRINT " #f, 257-Y  BER  BEMEGR
439  PRINT ” RRE

4400 AOMON=FIX(AMAXO0D/30.61) +4: AODAY=AMAX0D-FIX (FIX (AM
AX0D/30.61) #30.61)

4410 AIMON=FIX(AMAX1D/30.61) +4: AIDAY=AMAXLID-FIX (FIX (AM
AX1D/30.61) #30.61)
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4420 A2MON=FIX{AMAX2D/30.61) +4: A2DAY=AMAX2D-FIX(FIX (AM
AX2D/30.61) #30.61)

4430  NIMON=FIX (NMAX1D/30.61) +4: NIDAY=NMAX1D-FIX (FIX (NM
AX1D/30.61) $30.61)

4440 N2MON=FIX (NMAX2D/30.61) +4: N2DAY=NMAX2D-FIX (FIX (NM
AX2D/30.61) #30.61)

4450  EIMON=FIX (EMAX1D/30.61) +4: EIDAY=EMAXID-FIX (FIX (EM
AXI1D/30.61) ¥30.61)

4460  E2MON=FIX (EMAX2D/30.61) +4: E2DAY=EMAX2D-FIX (FIX (EM
AX2D/30.61) %30.61)

4470 IF PLS%O2 AND PLS% O3 THEN D0=82:D1=124:D2=156

4480 IF PLS%=2 THEN D0=78:D1=125:D2=153

4490 IF PLS%=3 THEN D0=85:D1=133:D2=163

4500  IF PLS%©2 AND PLS%©31 THEN G0=.239376:G1=5.94512:G2=6
.2369:G3=4,53706

4510 IF PLS%=2
80:G3=24.0663

4520 IF PLS%=3
771:63=3.07502

4530  PRINT " BAM HE AOMON; A AODAY,H

4540 IF HH=2 THEN PRINT AMAXO0%CAP.HA; ELSE PRINT AMAX(;

4550  PRINT "38"COLOR &IF AMAXODY DO THEN Hig=" (}t. + " ELSE
HIs="(Jt

4560  PRINT TAB(17):HI$;AMAXOD-DO;/H) (" CINT(AMAXO/INL/
G0*100) /100, &)

4570 COLOR 7:PRINT " #1445 59 "EIMON’H"EIDAY’H "E
MAXL @

4580  PRINT * 4% "NIMON” B NIDAYH

4590  IF HH=2 THEN PRINT NMAX1¥CAP.P.L; ELSE PRINT NMAXI;

4600  PRINT "3 "PRINT B H "AIMON;” A "AIDAY;” H

THEN G0=.254132:G1=7.4615:G2=18.20

THEN G0=.218267:G1+5. 35569:G2=3.28

"

4610  IF HH=2 THEN PRINT AMAX1#CAP.P.A; ELSE PRINT AMAXI,

4620  PRINT "SH".COLOR 6 :IF AMAXID}D1 THEN HI$="{}t+" ELSE
HIg=" (I

4630  PRINT TAB(17):HI$;AMAXID-DL"H)
G1%100) /100:7%) "

4640  COLOR 7.PRINT " 21 5@ "E2MON”A"E2DAY;H "E
MAX2 B

4650  PRINT " & “NZMON:"A™NZDAYH 7

4660  IF HH=2 THEN PRINT NMAX2%CAP.P.L; ELSE PRINT NMAX2;

4670 PRINT " i "PRINT " B ® "A2MON;” A ":A2DAY; H

(H"CINT (AMAX1/INL/

"

4680  IF HH=2 THEN PRINT AMAX2¥CAP.P.A; ELSE PRINT AMAXZ

4690  PRINT "i"COLOR 6: IF AMAX2D>D2 THEN Hi8="(ft+~ ELSE
His=" (& _

4700  PRINT TAB(17);HI$;AMAX2D-D2"H) (H"CINT (AMAX2/INL/
G2%100) /100:"#5) "

4710 COLOR T:PRINT " BkiREREEA 4t "

4720 NYMPH=NOL1 + NOL2 + NOL3 + NOL4 + NOLS: [F HH=2 THEN
NYMPH=NYMPH#CAP.AZE

4730 PRINT NYMPH;B"COLOR 6

4740 PRINT TAB(29); (Jt™:CINT ({NOL1+NOL2+ NOL3+NOL4+NOLS)
/INL/G3#100) /100;"£%)"

4750  COLOR 7 PRINT :PRINT "B E#&T.";

4760  PRINT » 7Y 7 7% b LA WEHI[COPY] ¥ -4 LT 8w

4770 S$="JKH"K$="REEE™-Hg="50bk#LV # L "SCS="20EHR h + { WY

4780 T$="FHKSs="EH HES=" ( ) IR BB L MR OFEN

EEIZET 505

LA :

4790 MS="100FHmd - MK$="10F b7

4800  LOCATE 43,4IF HH=1 THEN PRINT S$;M$;T8 ELSE PRINT S§;
H$;T$

4810 LOCATE 43,5PRINT HE$

4820  LOCATE 43,6:PRINT S$;M8:KS$

4830  LOCATE 43,7.F HH=1 THEN PRINT S$;M$;T$ ELSE PRINT S§;
SC$;T$

4810  LOCATE 43,81F HH=1 THEN PRINT S$;M$:T$ ELSE PRINT S$:
SC$:T$

4850  LOCATE 43,9:PRINT HE$

4860  LOCATE 43,10:PRINT S$:M$:KS$

4870  LOCATE 42,11:PRINT "$3#K &4

4880  IF HH=1 THEN PRINT- $§;M$;T8 ELSE PRINT S$;SC$:T$

4890  LOCATE 43,1ZIF HH=1 THEN PRINT S$;M$;T$ ELSE PRINT S

$,5C$;T$
4900  LOCATE 43,13:PRINT HES$
4910  LOCATE 43,14:F HH=1 THEN PRINT K$;MK$:T$ ELSE PRINT
K$:SC$:T$
4920  LOCATE 43,15:PRINT HES$
4930 ' IF PLS%=3 THEN LOCATE 17,13:PRINT "(KE CiEtERT)"
4940  LOCATE 0,18
4950 BEEP :INPUT "#TT¥. 895 1ESL O ET4 (Y/N) ", AGNS
4960 IF AGN$="Y" THEN RUN "LASTR-V2" ELSE END
6000 #BOJOHO
6010  PRINT :COLOR 4PRINT " #e¢s* [REEZIREL T T #4444
6020 PRINT :COLOR 7
6030 PRINT » BHREEIE 1 BEREBSRR 2. FHERA"
6040 PRINT " 3KERA  4.EERG 04ETT
6050  PRINT :INPUT "1.EEREEfIR %47V # 4 (Y/N)";BOJOUNES
6060 IF BOJOUNE$="N" GOTO 6130

6070 PRINT ~ HABRSHIRTY .
6080 INPUT FmBIFEICLET (L 80% 2. 90% 3.
95%) .":UNER%

6090 IF UNER%)3 OR UNER%<1 THEN 6080

6100 UNEDAY%=31:IF UNER%=1 THEN UNERITU=.2

6110 IF UNER%=2 THEN UNERITU=.1

6120 IF UNER%=3 THEN UNERITU=.05

6130 PRINT :INPUT "2. B £ 47w ¥ 7 (Y/N)"BOJOHAKS
6140 IF BOJOHAK$="N" GOTO 6210

6150 PRINT " BHAESH08 T ISYOKU%=50

6160 PRINT " gofisrhicLIth.

6170 PRINT L EBRMNE (7 P24 Y -HAE)

£180 PRINT " 2. Bt SRR (v 3 4 FRAIE)

6190 INPUT ~ 3. MERH B RAA (x4 — MRS
"“HAKOR% '

6200 IF HAKOR%>3 OR HAKOR%<1 THEN 6160
6210  PRINT :INPUT "3.KiiHiH % fTv> 3+ (Y/N)"BOJOSUI$
6220 IF BOJOSUIS="N" GOTO 6310
6230 PRINT * EHBvok LETAXAYR)"
6240 INPUT X="XX%INPUT "

Y="YY%
6250 SUIDAY%=CINT (.6%XX%-2.8) +304XX%+YY%-120

6260 PRINT ~ FoAlgEboicLETRS

6270 PRINT ~ 1. EBBATHRH (D. ShiFI%)

6280 INPUT " 2. R ERITHRA (M LR RS
"SUIR%
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6290
6300
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IF SUIR%O1 AND SUIR%©2 THEN GOTO 6260

[F SUIR%=2Z THEN INPUT ~

SUVIVAL RATE=",SUIRITU

6310  PRINT :INPUT "4.EZRM £ 1T\> £ 9 (Y/N) ";BOJOHAS
6320  IF BOJOHA$="N" GOTO 6600

6330 PRINTINPUT MEEA LT H0-5E)? * HAKAI%

6340 IF HAKAI%( OR HAKAI%S THEN GOTO 6330

6350 . DIM KUKIBI(HAKAI%),SUW (3,6) ,SUVR (HAKAI%,6)

6360 SUW (1,1)=.0L:SUW (2,1)=.05:5UW (3,1)=.2

6370 SUW(1,2)=.02.8UW (2,2)=.1SUW (3,2)=.3

6380 SUW(1,3)=.03:SUW (2,3)=.15:8UW (3,3)=.5

6390 SUW(1,4)=.04:SUW (2,4)=.18SUW (3,4)=.7

6400 SUW(1,5)=.05:SUW (2,5)=.2:5UW (3,5)=.7

6410 SUW(1,6)=.05:SUW (2,6)=.2:5UW (3,6)=.7

6420 FOR 121 TO HAKAI%: PRINT

6430 PRINT " "LEEHAINPUT © XAYH
X="XX%

6440 INPUT " Y="YY%

6450 KUKIBI{I) =CINT (.6 #XX%-2.8) + 305 XX%+ YY%-120

6460 PRINT SPC(23);" ";

6470 INPUT "EHI0TEEIL 1.3 2.9 3.8 "ECT%

6480 IF ECT%<1 OR ECT%3 THEN 6460

6490 FOR J=1 TO 6

6500 SUVR(I,])=SUW (ECT%,])

6510 NEXT |

6520 NEXT 1

6600 RETURN

7000

7010 *BOJOAZE
7020 FOR [0 TO G

7030

N (1) =N (1) *UNERITU

7040 NEXT I
7050 RETURN

7100 #BOJOKUKI

7110 FOR 1=1 TO HAKAI%
IF DAYOKUKIBI(I) THEN GQTO 7210

7120

7130

7135

7140
Y

7150
- (1.2)

7160
(1.3)

7170

FOR J=0 TO G

IF JCEARG1 AND S()<TAD THEN GOTO 7200

IF S{)>TE AND S(1) ¢=T1 THEN N(J)=N(J) #SUVR
IF SU)>T1 AND S(J) =T2 THEN N{J)=N () #SUVR
IF S{()>T2 AND S$() ¢=T3 THEN N(J)=N(]) ¥SUVR

IF S} T3 AND S(J) ¢<=T4 THEN N(1)=N(]) *SUVR

905
(1,4)-
7180 IF SU)>T4 AND S(J) ¢<=TSF THEN N(J)=N()) *SUV
R(1,5)
7190 IF SO)>T5F THEN N{J)=N() *SUVR(1,6)
7200 NEXT ]
7210  NEXT I

7220  RETURN
7230 *BOJOSUIM
7240 IF SUIR%=1 GOTO 7310

7250 IF DAYOSUIDAY% THEN RETURN

7260 FOR 1=l TO G

7270 IF I<EARG1 AND S(I)>TAO THEN N(I)=N(1) ¥SUIRITU
7280 IF D=EARG1 AND S(I)>TE THEN N(1)=N(I) ¥SUIRITU
7290 NEXT I

7300 RETURN

7310 IF DAY(SUIDAY% OR DAY)=SUIDAY%+30 THEN RETURN
7320 SUIM=DAY-SUIDAY%

7330 SUIMr.97943- 0067094 SUIM+2.5283% 10"-4 $SUIM2

7350 FOR I=1 TO G '
7360 IF I<EARG] AND S(1)>TAO THEN N(I)=N(1) *SUIM
7370 IF D=EARG1 AND S(I)>TE THEN N(I)=N(1) ¥SUIM
7380 NEXT I

7390  RETURN

7500 *BOJONAE

7510 IF DAY(SYOKU% THEN RETURN

7520 IF DAY=ISYOKU% THEN ISYOT=SUM.RL.E.TEMP

7530 HAKS=SUM.RL.E.TEMP-ISYOT

7535 IF HAKOR%=2 AND HAKS$300 THEN RETURN

7540 IF HAKOR%=1 THEN HAKS=.1971-1.40777/1034HAKS+7.28
85/10°6%HAKS™2

7550 IF HAKOR%=2 THEN HAKS=.04651+6.52231/10-3% HAKS-1.0
8385/10°5%HAKS'2

7560 IF HAKOR%=3 THEN HAKS=.899884-2.44326/10-4% HAKS +2.
57388/106%HAKS 2

7570 IF HAKS>=1 THEN HAKS=1 :RETURN

7580 HAKS=EXP(LOG (HAXS) /5)

7590 HEIT=,297791+ 2798304 DAY-8.94239/10"4 ¢ DAY-2

7600 HAKS=EXP(LOG (HAKS) * (RL.MAX +RL.MIN) /2/HEIT)

7610  FOR 1:0 TO G

7620 IF ICEARG1 AND S(I)>TAO THEN N{l)=N{(I) *HAKS

7630 IF D=EARG1 AND S{I)>TE THEN N{I)=N(1) *HAKS

7640  NEXT I

7650 RETURN
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1, 2HAHTKE0ERRD 4 < WELY) B

A B gp 14 24 34 44 54 ks (>4
1( 4.01) 0. 00 0. 00 6. 68 33.34 26. 68 0. 00 0. 00 0.00
2( 4.02) 0.00 0. 00 6.68 33,34 26. 68 0. 00 0.00 0.00
3( 4.03) 0.00 0.00 6.68 33.33 26. 68 0.00 0. 00 0. 00
4( 4.04) 0. 00 0. 00 6.68 33.33 26. 68 0. 00 0. 00 0. 00
5( 4.05) 0. 00 0.00 6.68 33.33 26.68 0. 00 0. 00 0.00
6( 4.06) 0. 00 0. 00 6.68 33,32 26. 67 0. 00 0. 00 0.00
7( 4.07) 0. 00 0.00 6. 60 33.05 26. 45 0. 00 0. 00 0.00
8( 4.08) 0. 00 0.00 6.52 32.77 26. 23 0.00 0. 00 0.00
9( 4.09) 0. 00 0. 00 6.51 32.76 26.22 0. 00 0. 00 0. 00
10( 4.10) 0. 00 0.00 6.08 31.30 25.05 0.00 0. 00 0.00
11( 4.11) 0. 00 0. 00 5.91 30,73 24. 60 0. 00 0. 00 0.00
12( 4.12) 0. 00 0.00 5.72 30. 07 24.07 0. 00 0. 00 0. 00
.13( 4.13) 0. 00 0.00 5.55 29. 48 23.59 0. 00 0. 00 0. 00
14( 4.14) 0. 00 0.00 5. 50 29,28 23.43 0. 00 0.00 0. 00
15¢ 4.15) 0. 00 0. 00 5. 46 29.14 23.32 0.00 0. 00 0. 00
16( 4.16) 0. 00 0.00 5.45 29. 09 23.28 0. 00 0. 00 0.00
17( 4.17) 0. 00 0. 00 5.43 28. 99 23. 20 0. 00 0. 00 0.00
18( 4.18) 0. 00 0. 00 4.51 25. 69 24,38 2.89 0. 00 0. 00
19( 4.19) 0. 00 0. 00 4,48 25.53 24.23 2.87 0. 00 0.00
20( 4.20) 0. 00 0.00 3.57 22.21 25. 33 5.72 0. 00 0. 00
21( 4.21) 0. 00 0.00 2. 64 22.85 22.23 8.49 0.00 0. 00
22( 4.22) 0.00 0. 00 2.61 18. 62 26.01 8.40 0. 00 0.00
23( 4.23) 0. 00 0. 00 2. 60 18. 54 25.90 8.37 0. 00 0. 00
24( 4.24) 0. 00 0. 00 2.52 18.18 25. 38 8.20 0. 00
25( 4.25) 0. 00 0. 00 2.48 18.00 25.13 8.12 0
26 ( 4.26) 0. 00 0. 00 2.48 18. 00 25.13 8.12
27( 4.27) 0. 00 0. 00 2.48 17.97 25.10 1.34
28( 4.28) 0. 00 0. 00 2.47 17.95 25.07 .28 1.28
29( 4.29) 0. 00 0.00 1.64 14. 86 1.24 1.24
30( 4.30) 0. 00 0.00 0.81 11 0. 00 1.22 1.22
31( 5.01) 0. 00 0.00 0. 00 RE 0. 00 1.20 1. 20
32( 5.02) 0. 00 0.00 i 1. 863 0. 00 1.16 1.16
33( 5.03) 0.00 0.00 .58 2.93 0. 00 1.09 1.09
34( 5.04) 0. 00 11. 44 6.78 0.00 1.05 1.05
35( 5.05) 0 21.03 17.18 9.25 0. 00 1.00 1.00
36( 5.06) 20.52 19. 21 10.76 1.38 0.93 0.93
37 11.24 17. 30 20. 27 13.76 2.57 0. 89 0.89
1.30 10. 77 14.97 20.01 14.76 5.96 0.85 0.85
10812. 10 9.27 11.05 21.48 14. 61 7.86 0.79 0.79
( 7.08) 10186. 10 9.31 10. 32 18. 01 16.93 10. 69 0.75 0.75
100( 7.09) 9822. 71 8.58 9. 64 13.12 19. 80 14. 21 1.02 1.34
101 ( 7.10) 9481.11 7.28 8.90 10. 99 18. 86 17.07 1.46 2.29
102( 7.11) 8232. 34 7.01 7.49 7.03 18.13 18. 62 4.58 5.85
103( 7.12) 7758. 06 7.98 5.53 6.21 17. 44 19.28 6.74 8.16
©104( 7.13) 7142.56 7.31 5.46 5.81 14. 85 21.75 6.22 11.04
105( 7. 14) 6593. 50 6.91 4,90 5. 24 13.13 22.70 12. 30 14.72
106 ( 7.15) 8029. 81 5.78 5.19 5.16 7.99 24. 22 22. 44 22. 44
107( 7.16) 8638. 56 4.31 5. 28 4.92 7.16 23. 43 21.11 24.33
108¢ 7.17) 9583. 70 3.27 4.16 3.88 5.95 17.73 27.00 28. 69
109( 7.18) 15601. 40 3.10 3. 40 3.98 5.40 15.38 32.88 34.80
110( 7.19) 25830. 70 3.12 2.50 4.09 5. 38 11.93 40. 30 41.79
111 ( 7.20) 33031. 10 3.17 2.34 3.87 4.95 9.51 46. 22 47. 30
112( 7.21) 39436. 70 3.11 2.20 3.85 4.29 8.58 49, 98 49. 98
113( 7.22) 47588. 20 2.82 2.03 3.03 4.29 7.82 50. 30 50. 30
114 ( 7.23) 64469. 00 2.46 2.07 2.94 3.67 6.70 51. 23 52. 74
115( 7.24) 90176. 50 2.54 2.16 1.97 4.17 6.14 51. 85 52.93
116 ( 7.25) 116200. 00 4.59 1.87 2.61 2, 80 6. 22 53.85 53. 85
117( 7.26) 146647. 00 8.69 1.53 2.63 2.70 5. 04 53. 46 54. 52
118( 7.27) 179089. 00 18. 06 1.76 1,97 2.40 5. 20 52. 68 53.78
119( 7.28) 204456. 00 33.04 3.78 2.13 2.39 4.03 53.50 54. 10
120( 7.29) 225853. 00 42.12 7.58 1.27 2.41 3.92 52. 99 53.59
121( 7.30) 239594. 00 42,62 15.92 1.14 2.20 3.66 50. 07 50. 65
122( 7.31) 240407. 00 57.91 12.76 3.34 1.91 3.57 48. 81 49. 43
123( 8.01) 232866. 00 76.76 26. 68 4.69 2.24 2.92 48.25 48. 81
124( 8.02) 213479.00 .  119.83 36.71 6. 63 1.61 3.21 47.83 47.83
125( 8.03) 220240. 00 118. 21 36.21 6. 19 1.47 3.11 47.34 47.34
126 ( 8.04) 204645. 00 169. 65 38. 60 11.98 3.49 3.20 45.21 45.71
127 ( 8.05) 214177. 00 148.29 37.78 24.71 4.68 2.98 43.68 44,13
128( 8.06) - 190509. 00 197. 20 58. 03 33.80 6.12 2.80 42,58 43.04
129( 8.07) 164553. 00 244,18 97.04 35,93 13. 48 2.59 41.18 41.71
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Studies on the Population Dynamics and the Pest Management of Small
Brown Planthoppers, Laodelphax striatellus FALLEN.

—Occurrence Forecasting and Optimum Chemical Control of Small

Brown Planthoppers Based on the Dynamic System Model.—

by

Kazuhiko HacHiva

Summary

The Small brown planthopper, Laodelphax striatellus FaLLén, is a principal insect pest of paddy rice, not only
as the vector of rice stripe virus, but also causes direct sucking damage. In recent years, it became a more impor-
tant pest and the chemical applications against it are increasing in number, in Hokkaido. It is urgently required that
the most suitable applications are applied effectively in proper timing based on accurate forecasting of pest occurrence.
In this paper, the dynamic system model that simulates the seasonal prevalence of pest occurrence under controlled
and non-controlled conditions ‘was reported and its availability in the forecasting of occurrence are discussed. The most

suitable insecticide applications were also proposed based on it.

1. The features of population dynamics of the small brown planthopper

The characteristics of population dynamics were analyzed in order to decide the framework of the model, and
the following features were found:

1) Annual fluctuation of each generation's population density was large and that of later gemerations was
larger than that of earlier ones. It is considered that density regulation mechanisms like concentration on certain
density levels of population was weak and the multiplication pattern of this insect's population was simple.

2) The number of generations was a mixture of two or three each year, and the mixture ratios fluctuated
annually.

3) As to the overwintering generation(Gg), the decrease rate of population density of adults in paddy fields
starting from the overwintering nymphs in areas surroundings the paddy fields was stable.

4) The mortality of nymphs was low in paddy fields, and the increase rate of adults of the first genera-
tion(G1) to Go was very high and stable. ’

5) The increase rate of adults of the second generation(Gg) to Gi was relatively low and not stable compared
with that of G; to Gg because of the diapause and the fluctuation of diapause rate in nymphal stage of Ga.

6) The population density of Gy was high in wheat fields, and a large number of adults emerged just before
the ripening of wheat and migrated to the rice paddy from the wheat fields.

Based on the features described above, it was considered to be possible to construct a model of seasonal pop-
utation growth which was based on the repetition of individual growth and multiplication, including the parameters
of temperature, mortality, migration, diapause, etc., and a model that calculates the daily fluctuation in ﬁumber was
considered to make it possible to simulate easily the seasonal prevalence of occurrence and control effect of insecti-

cide.

2. Quantitative analysis of parameters on population dynamics

The following parameters were established experimentally in laboratories and fields:
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1) The developmental zeros and the effective accumulative temperatures of egg and each instar nymph.

2) The physiological longevity and survival curve of adults of each generation. The relationship between
longevity of adults and temperature. Disregard of physiological and behavioral differrences between macropterous and
brachypterous forms. ,

3) The length of the period from eclosion to onset of egg-laying in adult stage.The daily number of depos-
ited eggs after the onset of egg-laying, and the relationship between the number of deposited eggs and temperatures
on each day.

4) The difference of air temperature between habitat and atmosphere, and between insect body and habitat.

5) The diapause ratio of nymphs on each day.

6) The parasitism ratio of eggs derived from the temperatures accumulated from April. Daily mortalities of
nymphs and adults by predators derived from daily temperatures, and the mortalities originating from weather con-
ditions derived from daily precipitations. Disregard of death by diseases and sinking of eggs in water.

7) The period and rate of invasion of Gg adults from overwintering habitat around paddy fields into paddy
fields. The period and number of immigration of G adults from wheat fields. The rate of emigration of diapausing
nymphs from paddy fields to the surrounding habitat in autumn.

8) Classification of chemicals of foliage application based on those insecticidal activities. The survival rates
of each instar nymph and adult after the foliage application of each categorical chemicals. Absence of residual effec-
tiveness and ovicidal action of those chemicals.

9) Classification of chemicals used for submerged application in paddy water into systemic and non-systemic
insecticide categories. As for the former, the relationship between daily survival rates of insects and days after ap-
plication. As for the latter, the survival rate of insects just after the application and absence of residual effectiveness.
Absence of ovicidal action and suppression effect against egg-laying with chemicals used for submerged application.

10) Classification of chemicals of seedling application based on those insecticidal activities and residual effec-
tiveness. The relationships between duration after transplanting and daily survival rates of insects with each categori-
cal chemicals. The influence of temperature on daily survival rates in application fields. Absence of ovicidal action and
suppression effect against egg-laying with chemicals used on seedling application. .

Parameters on the instar distribution ratio of initial population and on the relationship between the population
density and the number of insects counted on field survey were also established.

As for the insecticide application against the overwintering nymphs in areas surroundings the paddy fields, the
control effect on the paddy field population wasn't elucidated clearly, and the parameters on this application method

were excluded from the model.

3. Construction of the system model

A ‘.computer program was constructed which calcutated the daily fluctuation of population number from the
initial pobulation composed of overwintering nymphs in areas surroundings paddy fields on April 1st till the end of
October according to the factors such as weather conditions and insecticide application.

1) As the result of comparison tests at three non-controlled paddy fields located in Hokkaido in the last
fifteen years, the seasonal fluctuations of population density calculated by the model based on the initial actual pop-
ulation density and weather conditions observed in the field agreed satisfactorily with the observed densities. Espe-
cially the calculated occurrence periods of each generation correlated well with observed ones (r=0.665 ~ 0.872) , and
the hit proportions between them were 50~93%.

2) As a result of the comparison tests mentioned above, the correlation between the calculated population
density and the observed one on the maximum period of Gz adult was r=0.872 and that on the pre-overwintering
period of nymphs in autumn was r=0.816 in Asahikawa. These values were apparently larger than that of the com-

parison with the density deduced from the mean growth rate. Correlation on Go was lower than that on the other
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generations because of low accuracy in field survey of Go. Correlation in Asahikawa was higher than that in other lo-
calities because most of the parameters were establised based on the data obtained in Asahikawa. 4

3) Successive population density fluctuation over fifteen years derived from the calculated seasonal fluctu-
ations connected with the survival rate of the overwintering period agreed approximately with observed fluctuation.

4) Under controlled conditions, the calcﬁlated fluctuation of population density agreed well with the ob-
served ones. at five farm fields where insecticides were ordinarily applied three to four times in July to August, so
that the parameters of foliage application were proven to be proper.

5) As for the submerged and seedling applications of insecticide, the calculated fluctuations of population
density agreed approximately with the observed ones at one and three farm fields where submerged and seedling ap-

plications were done respectively, so that the parameters of these application methods were proven to be almost proper.

4, Forecasting of occurrence and control effect by means of the system model
The seasonal prevalence of occurrence were simulated by means of the system model under controlled and un-
controlled conditions, and the following information was obtained:

1) It was shown to be possible to forecast numerically the occurrence by means of the system model based
on the weather forecast and on the assumed weather conditions.

2) Feeding injury was probable to ocurr by Gz in the case where more than two hundred G adults were
captured by twenty sweepings of the net. If Gy occurred earlier than the average year and high temperature condition
was expected to continue, feeding injury was probable to ocurr when more than fifty G; adults were captured.

3) The control effect of foliage, submerged and seedling applications which were applied before the heading
stage of rice were different from each other and varied significantly with the type of insecticide. Seedling application
of the insecticide that was rapid and lasted long, suppressed exceedingly the population density and had a remarkable
control effect in comparison with all other kinds of controls applied before the heading stage.

4) Proper periods of foliage and submerged applications against Go and G1 were short, and one application
of these kinds of controls was insufficient to obtain good control effect.

5) The control effects of foliage applications against summer generations depended on the application period
and declined remarkably at the maximum density period of Gi adults and Gz eggs.

6) In the case that feeding injury was caused by the outbreak of summer generations, three applications of
proper insecticides were sufficient to obtain good control effect. The proper interval of dual or more foliage applica-

tions was about a week.

5. DiscussionA

The merits of the system model was that it enabled numerical forecasting of occurrence with high accuracy
on the basis of the weather forecast, and the occurrence of feeding injury by summer generations were foreseeable
one generation before. The system model also made it possible to acquire useful information about suitable insecti-
cide applications that had minimum cost and maximum effect, and to recommend concrete control methods under various
conditions. The model was assumed to become an important device to improve the management of small brown plant-

hoppers.
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