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Studies on improvements in forecasting techniques for paddy rice and soybeans

#H [ | pests using meteorological information.
(REMERETER LicA XIRVF A ZERORAE TFEHIFOR BIZET 3H%E)

The brown planthopper, Nilaparvata lugens Stal, and the apple snail, Pomacea canaliculata, are
common and important pests of paddy rice, and the common cutworm, Spodoptera litura F., is a
common and important pest of soybeans in southwestern Japan. To adequately control these three
pest species, it is extremely important to establish forecasting techniques with a high degree of
accuracy. In this study, forecasting techniques using meteorological information for these three pest
‘species were examined.

Analysis of numerical weather prediction charts for wind and equivalent potential temperature at
850 hPa could efficiently forecast rice planthopper immigration events into Kyushu in the wet
seasons. Therefore, it was concluded that this chart is more useful than low-level jet stream data for
investigating and projecting migration of rice planthoppers, because it provides information on not
only wind but also on temperature and humidity. The “triangle method” is a means of estimating total
effective temperature from the maximum and minimum temperatures in a day. It was concluded that
the triangle method is more useful than the current method, which relies on daily mean temperatures
to forecast the timing of the occurrence of N. Jugens in rice fields. Fluctuations in the wing-form ratio
of N. lugens were examined. Two peaks of brachypterous females were observed 40-50 days after
transplantihg (DAT) and 75-85 DAT. The population density of N. lugens and the rice plant stage
seemed to affect fluctuations in female wing-form ratio.

Linear regression analysis of 7 years of field data demonstrated a close relationship between the
overwintering mortality of P.canaliculata and the cumulative low temperature calculated by
subtraction of the hourly temperature from 10°C. A good correlation was also observed between
overwintering mortality of snails and the mean temperatare between December and February. Thus,
temperature data seem to be practical and effective for estimating mortality of field snails during the
winter. |

The relationship between the injury of soybeans by §. lifura and meteorological conditions was
analyzed. Injury tended to increase in the years with hot summers. There was a strong correlation
between the level of injury and the mean temperature in August. Relationships between seasonal
fluctuations in pheromone trap catches and the number of soybean leaves recently injured by young
larvae of S. fitura were examined in soybean fields. In most cases, the pheromone trap catches and
occurrence of injured leaves exhibited similar trends, with peaks occurring almost simultaneously
(£3days) in mid to late September. These observations suggest that prominent increases in 1) soybean
leaves injured by young larvae and 2) pheromone trap catches are useful in determining the precise
timing of control.

In the case of N. lugens, an increase in the number of generations was not observed even with
unusual hot weather, because high temperature conditions inhibit biological processes in this species
in August. On the other hand, it was concluded that the risk of outbreak of P. canaliculata and S.

fitura is high under conditions of unusual hot weather.




(ZALE 9 BARF)

FANRLEEEROES

5 4
B
i
5

v

B —

E BRE K% #g B OE B B

HlE EB K¥E He OB R %
HEZEE (BE KB KkE  #uE % K 5 B

HlE BRE K% HE 2 B 2 —

RlE RBRER X% HHE R & H F

FEEMOE

[REEREFALEARROST A AFHORETFERMORE
WHET SR
(Studies on improvements in forecasting techniques for paddy rice
and soybeans pests using meteorclogical information)

EHEWRICHBRT L0, SRELARATEENZHEL L TEZORERY L3
ARZTFHATHIILBRHEFICEETHE, PEA T IRBITRZ IV I HA I
ARXENMETIEEERTHD, FH, "RFI oI 4 20EEEEDE LTOE
IR ELBMLTNEFA X2 METIEESRTHD, ZhbDERIZDV T,
RAEDEFEREBPREVEWHILBOFEEZE I b, OHRRRETEEZITIZL
BRHICHERIN TS, ZITAHFETH, ZALKBARROEEEHRIZS L T,
SREREFER L ERETFERENOERIT >V THRR LT,

LEADPORET D PEA T U IOREFRICBNTE, KBHMERZEICI - TR
RBADKHLEZMELEZI AT, FIBEREZ?AVTETORORERH 2 TR
HLLBIZ, RERELEZRETHTIERNO -2 THIFAEDOEAMDOREAR (HH
B AEETOIILREFRCEETHD, FLTET. HETFHRE LT, KEJTTERK
35850 hPafl - HYBRMKAZAWVWTREBRREOHE L Y o PEHORKLOBEFRE R
AL, TORKERE. MEOMICEEVWHBESLZZ L2HRAL, HXOTEY =y IR

R7Z—FWXIDTFRALIVEADTHZZIEEREMNMILE, £, REBORERFLD




No. 2

TFHICOWTiI, BERARIELEESBEZAVTZAECAYEERELEHN T3 H ik
ERAVWDIET, REOBEHRBEEZMATIFELV L TFEBESA LTSI L2H
BT LE, bl KEROBLEEZELFTIMEHOERELTEL, ERROH
BIIBIE40~b0 R B L B TS~ BRI — 27 2 FOMBER OB LR+ o L. S
TOLBERE LTY VI OERBEUIMNIA FOEFTRATF~VOEBEZ I L%
oMz L,
2AZ IV A HADRATEIIBNTE, AREIAFTNH O FEMELIESL 25
B, TOERRBRARITKAATEALEZAETHS, 202,16, AKARTOADHEA
FEURPHET DI LM, BOBRMNEL2EZA 222 TCEDTCRETHS, TIT. K
HTOREBZEAT ORI IV AT/ OBEARTELAHORIE L DBHREERFL
R, WCLRBEDBEEXEZHRMEICEE L-BERRBEN K E VEIFE BT RN
FmWEMZHERBLE, RFC, 123202 AXTOLHOERRESNBVEIZILEOR
CEPAEG 22HmMEHE L, “ab0fMinhb —RkEERICESLED &2
5, BORTCROEEILFED THIZ LxHLMTLE,
BNAEVI FPUDBETREIIBNTIE., 4 A TORECEREHPBO TRENVE
b, TOEHBERDO—2LZZ 0N TVWARELMTOHEMEALHCITISLERD
Do Efo, FEOMBREM T, BHHOBFICBEBEINDIZ &b, WRICEAKR 2T
T2 BB RLBOTCEETHE, Z0X52T, E#FRDEEEHLEFAX
WEOMBRELHENZ LA, EH. RIS ADTERBVWEIEEF A ADEENKE W
EM2ERL. EHORMBHRABI L34 ABELTFNTEI 2 TOHREL LB L
ER LD L, £, AEORABMOFRICEEL T, TRHBICIZEPNE(H
ER)OHBERHLERL LTHAPREREZAVTHEROY— 7 B2 FE L TH
AE L7es, METORMICABRRY -7 BB TCERboT, ZOZ L, AHEE
BECIIRMTHIESETCHAZ L2#ELE, —FH, 708070k 5H
FEROBBMSHLEATEOHBAS K LEZ L, KBEOEH FHENC>WTIE, 7 =
REVFI v R LOFRBOEELENEH L AREOBBRER2RET A2HEEICRD
TEEBH BN LE,

UEDES, RIFEFZKA4ABERICBIIEEERERN LT, SEFRL2FEATS
RIS TRVRENBWRETEREN2BEILE, £, FHFEORRERERLD
ETHLIVERERERE. REFEEFMARTIERAEE - TV ARAECBNT, BIZH
BEATEZLLOTHY, EHEE—RBIIX, AmXAEL: (BF) oFmpLE LT+
BRERHBZ O LRBEL . '




(AL 1 1 540

No. 1
FHHBEROER
AL H A
5 & | B O f§ — BB
TEHE BRE RKF B ' A B B
gl &E K BT OB R &
EEELEE AE KHE KE B £ f§ E

i

AR

ol
|

KE HE

B
BlE ERER XK¥E  EHEE T

HEWAE

EEHA B Frkl 91 2H 218

MEHE (BUObOEOTHEET &) QOED

FELCEIEIT. FRI9F 128 21 HOARFERIZBVWTEMERIICH
LT EMBEERLOAFTIZCOVTHAL KD, FEFHIZOWTAMZITo 2,
BRI L > RERGENZ SR, WL bR TEIREIZEZRDLI L
NTEE,

T, EFZIZ LV IEFE %%)@%ﬁ%%ébto

UEDHRNL, BEER BERKRZEELRBETELRSUELEDF
ﬁﬁavgﬁﬁ%ﬁ?é%wkmb\ﬁi(%i)@%u%%zéu+ﬂﬁ§%
EHTHLOLEEDE,




2L R AR )
K 4 B® F— &

[BERM 1] AFERTIE, A XD ST D, ZAZIVIHA, FALAXDNAT Y
SNUVORETFEFNOBRRICBL CHZLARRELATVWS, Z0H =k
BAETEFHZHNIE., Wb 3BOERYACHBEBHATEL2HONHD DM,

[(BI& 1] Z=AEZAVEFEET. BCA RO T ) A4 T TEBATELZZ EHNHEL D
Lo TWE, ZOFEOEIIC, KFETHEFT LERBETFEHRFD I B, <
b, i E R %ﬁﬁf%é%@@%é

(BEf2] 273V a3/ i 3BEOED LR IcELTIESIZ. BOREEWZEST
BL20TEEVh, TOIIIZ. TAFRT-FLERICABPERLTNS
AT OB IR 2O TR Vwh,

[@%2]29\)/jﬁ4®%iT5ﬁéiﬁ@k%éhiof%@ofﬁo\@@
BETOMEBEER7TAFADKET —Z XL EWIREESHR, F/, #HEREOU
SOFERLEBAOBEBRBEFITRR > TWVAE, ANEDORK RILFL RO HE
DOHEE T  SHMBETOMEAFRCROLELFHEETHIFERL LTEAT
BEONRBELWEEZ TWS,

[ERi3] 850hPa AL - HYBAUKEZAVWEZ LT, rEA 2TV IORAFTERKER LY
DOERERmELEZDL, 54 L BEICEENTEME T <& TIRER2VD D,

[F% 3] 3EMichEo THREAR S 2 WIEXBREBAKOHER & EBEO Y IRESR
EEEBUCKER, 7o M EORERHEREAEOHBRER LY BRMALEDOH
BRI —FLE, BEOHRTE., SREVI=zb—Ya VYFEEzHWE
VTN EL LTFRUVATAREREINTWS, %I MFEZHEAEHERIZ
FIAT2Z2 LT, MEFROBEESMETZEEZZTWVWD,

[(Ef4] v A ROEMERT, BERBESIBTRICMNRALDE THERLTWELD
TETHB FOFRIZHENADEORBE OB IOBRTHEIAOX S ITE
Z BB D,

[BZ&E4] ZnFTUO I EORBHEBE CERNPOLEDIEREOMIZIEE < OEEME
BHEMENLTWB, 20O &b Y 850hPa A - BYHIBHEIZBWT, RIER
B A SR ENIADE THE LT AESR Y U I EOERTEREZ2-T
WATAREMARVWEEZ TS,

[(BEfM5] o EFZL > THERETY Y IRROALSBORREMH R EFH M
EARELNTVWAR,. I3 BEICL Y U I EORKBOTFENISERELLD
DA,

[(BIES] Do oMUNMBICETIAEEF I W THRDOERB AN TVNDS, &
L, MO LOBFEICEL Tk, MERLL22FETORERROERS
RRLTWADOBRERTHA, VyIOHAR~OREEDFEICHE L TIE.,
REOERBARTRTHY . HPEOBRTEREDZ 2 ICHFELEL,

[(Bf6] SEHOBRBECIA M EA Y I OBBFEE Y- T, ABHBORT
HEEEBLEZEEI R, FOLIRAICEELED,

[E4 6] St iFEE., 3AUARRIELEIN A BT IRBIZDONWTOAL, @
AR ELL, EE4 P BUBRCEB LR, ShaBEERSTHRPERE
LTWRWARMB THoZREELH I &0, AENEMDLRIAL L,




(B 7] "RELI U OREFETIR, SADORAMKROBBEREL 9 A DREY
BEOWMBOFMENEELEREINT VS, AECRETOFELHY . EH
DTRPGLE TRV D,

[BIE 7] "XEva NUOEREROBEI Y — i3, BANIZRS~9B0RE%
HREEEEZ T8 BRECHE E,» o ORKBAEHLZX NS
IHEHOREWLEHEOERLVEE THB, Thbb, O8 AROBH LD
OHDREMLREMOTM OEBPERELEX T VWS, L L, P TR
NENOHBT,. QLODORFTo2MPLTE A H 5, REAFEL LE
L7y,

[EH 8] "REVI PO DREFRTRI A AQLEOREL V=B T TD
MEMNTORL TV, EEL, 720 EY T v FEEBEFIZE » THEREM
HpoTL 5, BHETEH., EHLORBPERE LTV E DR,

[E&8] n2Era b yORARREMEICE=FY /75103, BLEOHED
HHELTWER, SREFEFNEZEI ZL2b, HB T, 7= b
Ty TRERLTVWS, RFETIXL, 722F Sy 707 — X 52505 H
TROEBILF I vy T TORBFRMERE L., ¥4 X TONRRALALTEOHEEL D
BirZ B b i L,

[(EfiS] "n2rabrod7=20® Sy Ti, BEERLIPELSAAVE, 7
=REV Ty TERETFRIERT 3 BE 0BT ATMICIE RV,

[(BE 9] Z7emer b v FIC X AR ROBMB LT L HEOEI (HEHE) 0
MCHETOBRVBELHVED, 20O Ehb, EERTOHREREICE
T, Py TBEREBIENMLESL, 4P, S XBAE TREEORER
BELLZ AT, FRELZOHWEZIT 2L e LTS,

[Efl10] "2 ra hODEREERIIBITIEEELEBAEOHBETRLES S T
KBWT, PHMEOF—Fit, 1971~2000 FOEHFEL LTWSE, L. o
DTHE, EREFERDOTF—EZREERTVEL LEDL, Z0OF — & LR
LTRERE LT RELEZ ANV,

[BIZ10] PHELEREFROT —FREETNTNEIOT, HEHEBSY ., B4 L
T, FEE2EHTZZ L & LV,

(B L1 1] ThREr3 hODOBEELRE] (RZIV v IHA OBEARTRE R
Bl EOMBRETLEZUBDERE, TEREORNENLAT, BIREZD
ERFITH A TRRTAELEN R E B S AN i,

[BIE11)] #HERESY, IRREOHFTE. MEOMCEVWEBRED R &
THY., BARRZOLORERATA2ZLTRARAVOT, EFLAVWI L LELE
A%




