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INHENREBER~NORNENRKILBEO—DOTHS. TNOEROFREM, BAEBEEB L
UOBEHMHEL TS L LI, KENELMEEL TZOHEFEFBRRALZHS NICTLUEND 5.
BERARRERET T, BIREEERIC L 2HEEIKRNEICRITTHEII OV TIIRETRE
THFECTHD. RI|TIE, BEEELESEZBIEEOHEIC L 2HBNIREEEHOREHRELZN
LI X BIKNRHEEDEALIZ OV THET 5.

RFRZERT 5124720, ERFELKICDIo THEIEBRFEBFEHAEYE EFR IR T
fEEE LB L OREREERREABRGFITHY HR GEEBEREABHEZEHER) &
I LD EHEICHE L OMIGEL W nW s, B HEYET 5.

MRE L VOHE

FEBE, 19924, 19934 B L U199 0 3R, BIRERFEEFZTWEBEKHTITo 7.

Table 1 IZHERX DM AR L7z, REEXIE, 3ELOFELT, EFMEEL VL (N0.5), Z
fE (N1.0) BLULE (N1.5) @3k, BMEELFEFRMEEE (D22) BLUBME (D11)
D2KELL, TNLEMAEDLELZ6XE2REL Lz, BRGELEBEIZ2 : 1 OFETH
M7z, #tEGfEIZe e h )T, 199246 T3 6 H 8 H, 19934E L 19944 T3 6 A 7 HI2wihd
IRR3AMER & L7z, REEEME LCARRGEAIZIENCE Yo, HME2H%50H (19924F), [F30
H (19934, 19944F) 284 VR &8l L7z, —7, 19934F L 199448 T, KBOAEFTIE N
THERREZHET 52O MBLEMF IS LBBRX % 3%, fHl (7 K< ¥ —, 5)
% 3,0 4 EBERGEEI A L7z,

AMEDEFREIE, HEZ I OB T TTH /2108 L I2E#H, EXB L0005 o%%
AL, RELEEH, PHEEME L OCHEICERRLEELNE L. 70, EIE, IU#E
BICNEBREZ*FAEL CEH L.

T Y ABEOREBEICET AFEIL, RRERZIZ2H2S 40, FAEXO0KIZOWTRILY
BICLVBRFEELRAEL 2. ZhLHETIZEAMER (190X250mn) ZA LT, 5HERIAV
HE LETERANG R B L OMENRREEZ TE»S10BZ L1129 Aha2 510 MM THREL

FlE FHBEXDI0a B2 ) EFRGHE & ' 47 ) BRIEFEE
Table 1. Amount of nitrogen applied per 10 a and planting
density per m’ of rice plant in respective plot

X EXRMHELEE BT
Plot Amount of Planting density
nitrogen applied
(kg)
N0.5/D22 3.0 22.2
N0.5/D11 3.0 11.1
N1.0/D22 6.0 22.2
N1.0/D11 6.0 11.1
N1.5/D22 9.0 22.2
N1.5/D11 9.0 11.1
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Fig. 1. Changes in mean air temperature and sunshine hour in every 10 days.
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Fig. 2 IZBERDKMEDO T T OBDO#ER %, Fig. 3 ICEHBEEBLEYWEORREZTHZENRL
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Fig. 2. Changes in number of tiller.
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Fig. 3. Changes in LAI and dry weight of rice plant.
REIEE2RICEL.

Symbols are the same as those in Fig. 2.
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Fig. 4 \IZEBRIMFIcBITI A2 ur s he VA uy U ORBEHEYR L., 7 HHEOR
REEIIIEBTE 2 h o 2hs, BEFELRFKIZ, 6 A (19924F, 19934) & 6 A TA (19944)
Thotz. 194FEDOTREHIE, 199248, 1993FICHRTHR L, REXEROELI Oy v AL
DEAERIIESERB L. —F, 19924, 1993FICBIF5 0y v OFRKREHEIZERBOKR
XREI LD o720, 19983 EDHREEDY -7 03T B TATEDOREENVRPo720DIxF LT,
19924 T 7 A AICK AT KERAE L.
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Fig. 4. Seasonal prevalence of white back planthopper (Sogata furcifera Horvata) and
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brown planthopper (Nilaparvata lugens Stal) in growing period of rice plant.

BRI 6 KT IYME.

Number of occurrence is mean value of 6 plots tested.
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White back planthopper (adult)
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--=0---



HEBR - MTEE - BEbHWwAH - HEEM - BHTRE

NSOy iz TATEAPS 8 BIZhTT1E (19944) 5 2 [\ (19934F) /NMEE DL R FAE
RRERON, 9FICHLALEEROEMIFED LN, 09 BB sEER R, 19944 T34
WCKEREA LA, 1993FE Tl 9 A THICHEB/NMIEORIMIE &£ F o7, Table2 2T
YHORERBOFEER L. 192FEOEILTHOLEI ML TE L, 19944FIC2IINLIX D
HERRORKIN S ofz, LAL, REOE, HLHIZFZORREICERHEERE, BEFEOMH
EIZL A5 —FOMEAIIFED SN o7z,

Table3 2ty uy v h0E 1 HRYBOREEEZR L. KERE L1992EDRFEEEIC

E2R., KEOBHEE L ERHBEEOHEICL A/ uy v A RERBFOE
Table 2. Changes in number of occurrence in adult white back planthopper per m’ immigrated
according to differences of planting density and amount of nitrogen applied to rice plant

X 1992* 1993** 1994*
Plot i i3 i i3 i i3

Female Male Female Male Female Male
N0.5/D22 28.1(50.0) 28.1 21.0(38.7) 33.2 30.2(55.3) 24.4
N0.5/D11 84.4(63.4) 48.8 67.0(46.4) 7.4 25.2(56.6) 19.3
N1.0/D22 31.1(60.0) 20.7 29.9(44.2) 37.7 43.1(58.7) 30.4
N1.0/D11 81.4(71.4) 32.6 71.9(51.7) 67.2 17.4(48.5) 18.5
N1.5/D22 44.4(85.7) 7.4 49.8(60.4) 32.6 56.4(48.8) 59.1
N1.5/D11 62.2(63.7) 35.5 32.8(53.1) 29.0 43.0(48.6) 45.5

() AOBFIIMELE (%).

Values in parenthesis indicate the sex ratio. .

¥hoxdoa3 0 19924F, 19934 B L U19MEDOFER L, FhENnTAI0H, TAISHBL U6 A2THTH o 7.
Investigations were carried out on July 10 in 1992, July 5 in 1993 and June 27 in 1994,
respectively.

EIXK. KMOBHEELEZBEEOHEICL AL IOy v A HHOFEEKDOEAL
Table 3. Changes in number of occurrence in larvae of white back planthopper per m’ according
to differences of planting density and amount of nitrogen applied to rice plant

Pllz;t 1992* 1993** 1994
NO0.5/D22 461.8° 159.8 95.5
N0.5/D11 723.7° 206.5 81.0
N1.0/D22 725.2° 53.3 175.4
N1.0/D11 1240.2* 54.4 71.1
N1.5/D22 1549.6* 375.3 17.7
N1.5/D11 1773.0° 81.0 81.1

BEEZLAERL22XFEME, 5% KEDEEENHDHZ LERT.

Different subscript letters denote significance at 5% level.

¥LoxRoxso 19924, 1993FE B X N9MEDREH X, FNAENT 200, TAITHBLUTHAI9H TH 7.
Investigations were carried out on July 20 in 1992, July 17 in 1993 and July 19 in 1994,
respectively.
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Table 4. Changes in number of occurrence per n’ of brown planthopper in multiplication stage
according to difference of planting density and amount of nitrogen applied to rice plant

. 1993* 1994
Pit B H ol B boj=1]

Adult Larvae Adult Larvae
N0.5/D22 22.2 157.6 11.1 794.8
N0.5/D11 17.8 133.2 8.9 489.5
N1.0/D22 26.6 144.3 22.2 761.5
N1.0/D11 13.3 73.3 4.4 102.1
N1.5/D22 22.2 37.7 79.9 1978.0
N1.5/D11 12.2 28.9 12.2 666.0

*x2 19938 L C1994EDFAEH X, FNEFN9 A23H, 9A 6 H.
Investigations were carried out on September 23 in 1993 and September 6 in 1994,
respectively.

EFEBEEICL2EIHOLT, NISROREERIIS o7, LaL, MEOHEICE T o
7219934F L 19UE DL R EA I IIBMEER, E2XHEEM L SICEEERI R, 072,

Table 4 (21993F L 19M4EIZBIT A VST Y A ONREHEOREEY R L. REREL
72194FEDNHEATERE X, BEL ) IZEMET, F-LBICLB1ELE, B hAEMERL.
L2L, CORO NEA Oy v 7 3REREY CRENIRE L2, XEOYHRBEEEDEE)
PREL, COEMOPEELZXHEEZIEO N Po 7.

Fig. 51219924E DRI L WGEEIIC BT ATy U AL A RMBOBERMEE R L. €Y
Oy AL BAREHEIL, REEBICLAIBEENKREL, 2K T, HEEE 4 DOEIVESB L UOK
HEOBENEE I LEFIZE TREFTIT O I HREEDOR LU LE ED7-. XETIXLEX TB
WZTOBENSH S sk & {, N1.5/D11T80%, DV TN1.5/D2DT0% Tdh o7z, BEIEEID
KW EDORE, LT OOREIZL AHEFEICL > T, REPIHRTET LA, %
JEX CHAEIZ EHENRKEWVETIZIESICHBETH 2. Thbb, EHO 1/ 20 EFBE (%
ERE3) LT o0EEI1ENLS/D11>N1.5/N22>N1.0/DILDONEICE ¢, MoK TIEBEH
1/2LF (BEEE2) OFFo08%hot:.

Fig. 6 121993 I2BIT B 3T A4 FIZ L AKMEOHRELRL R L2, HEERIL, PESG
D NOSKTH S Ao 72,

% S

MBI BT AEORKIZ, BBLR6 APA»H5EIY, 6 ATEHL»S 7 A LAIRER
T, TORKEIL, FLIAERNT, BENLZERLHZRL, 60007 AOFHHEL DRI
MBEPRD SNV, KERTOY Y HAEOFEAEHEREICBIT HRREHIE, ELoMIZSE
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density (1992).

U LREBR,

Refer to Table 1.
2 RROMBOEEE LT OY A OERNERTIZE BBEDRETRD 6 RIS,

Every tillers in 40 hills of rice plant in the respective plot were classified into the following 6 gradations according to the

0 1 2 3 4 5
w E B &

Degree of damage

WosE B (19924E 7 H20H)
Reproductive stage (July 20, 1992)

Changes in damage of rice plant caused by white back planthopper in its immigrant and
reproductive stages according to differences of amount of nitrogen applied and plant

rate of browning caused by egg lying and sucking of white back planthopper.

0
2

4

THEERL

Non damage

CEHOL/ 2%

Browning in one half of leaf sheath

CEH, EHLLEE
Browning in both leaf sheath and leaf blade

1 EEOL2UTHEE

Browning in less than one half of leaf sheath

3 EHDL/ 2L EAEE

Browning more over one half of leaf sheath

5 : &3
Death
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Fig. 6. Damage to leaf of rice plant caused by rice leaf roller
(Cnaphalocrocis medinalis Guenée).
KERD 1 BREEIIH T ABEEDES.
Percentage of affected leaf to whole leaf per hill of rice plant.

g RESE,
Refer to Table 1.

I AEmE IZIZEUDOERTH o7z, —F, RERLROFELAEDEREEEVHRRBE BB DERX
BEBNIHARTREWZ EAFE-MTH o7z, Thbb, 19924, 1993F BT 0y v DR
KRR FEIIKRE LEE LD o7205, 1993FEDL HEAFEIMED o 72Dk L TI9924FICITKE
BEL., NEAOY U HOREFREEIL, a7 U HICHRTELLL D07, LAL, b
vA4ay rhOEEEITES, MIEOEMEBEYELE, IR CHLILEEEOEMPRS
N, 199342 TI9MEDREE L h o2 (Fig. 4).

BERXD6 ATANS 7THLAORKE (Table2) & 7T AFAO%E 1 AL HHEEL (Table 3)
e ouy rhOFERE XM THE L., RERBEOFERICIZ, 3EME b REOEREEE
EBMEFEEICLB2Z I oz, COZEICHELT, #E6%F, HIEKROELZLZKHTO L
Ty A ORERBFEEIIDVEICHERTETHEETCE 25 L LTwa, ZOMEIR, RREA
R ORERBOEICH L DEEZOLND, Thbb, HELITBEATICERELZKEES I NT v
FIEY vy s hoRGEARR EEHMEEEL, TS L CHBEERELRELL. £
DFER, REBHAKEIBIRGIZEEL, 3, 4 BRIEAEIBERLTAIEZHLMIIL
T, ZOHEKRHBENC L o THBICH IO/ TAHILEREL TS, 2O ERLRERDOE
MR CTHE LN R, REBEEDEE L TREIDE L 2 ROBEDA T o R,
Thbb, 1992EOREHOEAEEDHEL THOLENE DX, REZEOHEOBHEIZL S D
DTHDEHESNS, T2, 20T U HBHEOEINFE 7213 & B2 AREOHEREIEFEIE
BENDZVWXIZEEL ko7 (Fig. 5). INOLDOFEER, tVuy Uy HIREEBOERZEILEED
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ZVREANOBIRFALEMTITBY, BES" ML X 2 ENE IS 1 XOMHEH S [
BOREREB TS,

BRI BT B AL B, 19934F & 19944E (2 b T19924E Tl kEF4 L7z (Table 3).
KL, tVuy v ORERABBOFIEER L L TREELIT2EVGITF D& EOKR TEN
BOZNWZ EBITTwA, 1993FETid, WHOGFOBIMIEED S hizas, PHUBEOS IO
AZHBEARLERICE VS 2 ICHFl SNz, ZHUSH LT, 1992 T HBEARLKIRIZED,
MHFADFF OBENNIIHIERNIC B o 7275, TOHROHBEHOLFIICL D, BRFTOMHEML
SO ELML L 72, 192FIca N Tuy v AMHEOKEREICIE, ZOFTFOHE
RIEASEE L2l B VL EZ 5 b, —F, 194FEOREHREFIIMERIZERTRRD
%<, RERGBOREEDEKLHER L. ZOEXRD6 A THHS 8 BOKRIFIOCHI% THRE
L7z, ¥2ug v hoEIRRT Vv )vid, 26CTHRAE LD, 0CTITEREIN, EINRT v
YANEBIRAT A EPHONTWAYEHIZ, 19UFEDET Ty v OREBMENKET
Rl L 72D, RRBEHEDV D Lo/ LIZMAT, BIRICXZ2ERERROBIIIHE EEZ
biha.

WA BT A E—HRYHOEETEIZIL, ELNVORETH - 7219934F L 1994F TIIEFR
MEEE, BHEBEEDOHEICLZHLPREIFED SN 2D o228, KEFEAE L1992 T, BHS
PIZEIEIE EREBENE > o7 (Table 3). ZOYHEBFBEDEIL, ERWICIIRREEROE
FEREIGERT 2D THA )W, KEOEBEDEVICL 220y Y I OFBEEHR LM
55230 LiEH SR, AMOBHEEBELOMET, SS5ICKRNTREEETDHAS.

192 I2BIT BT 0y v HI2E 2KMHE (Fig. 5) &, REEHOBERIC L 2HEIBEHE O
WMHRIZE BZHEICHRTREL, RETREBEHTHL PITKE Do, HIEHOKREEH/)
EHholeDid, FITFOBIMMCE LR IBEEOFTBUICLIZLDEEZONS., L L, ZOHERE
BHRBEEFEORBZIZEILHBLTEY, £209 LA KMBEOEN L b -6FE
HiZhoTwhEEZON, KEBROBERETHITOOMEIBEIN DI ORIITH o 7.

IRIIBIFA FEAS T Y v h OWEIEIZIE, 19934, 1994ED VTR KIEOBMEEE L EF ML
BICL2EELET R o7z (Tabled)., L L, BEEBISDo/21994EIZOWTHRSE L, Ei
BHEBEEOLEIZLRBEBDS RAERDN ) DD ZE,. NEATT Y IDORBREEDSE P22
SOXDOKMOERE IREN» o7 (Fig. 3) £ZAh56, COBHlONATY U HDRERIC
X B KEHEDHEEEDOEEIREIND.

T AL TR X BAMEOHERERIL, BHEFEICHERZ CEERBES X USESGTHS
PCEL, BRBAL TEBOBVATHEIKEC RSV I LIIRERTHHL N TH o 7.

Dbk, BEELHTICBI 2ENREEERORER LFE IOV TKROBHEEE L EF ML
BOMELOEETER L. BHEBEICOVWTIE, S8t icBIs T ay v i ioE
BRSO EOMETEILIIRFA2ETEIDLEEZONS, —F, WTFhOERLZORERL
WEIZOWTAMEZRMLE L OMBRIHL P TH o7z, DO EnoEAMIBIT B EHRARIK
FEVER MRS L T 2T, AREOBIE 2 EFWIULRE & ENREEER OB R EZEAE D
BREROTMEEEN+TcH L EEZOND,
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1. €29y A O194FEDORRR HIE, 19924, 1993FIZHRTHRL, E—HRYHOFEE
Bladhhorz. 19924, 1993 ICBIT AT v OFKRERBEICERMOK X 22EE 0o
7255, 19934E DR BEER IV Do 72D LT, 19924 TIIFREFRE L2,

2. ML Oy U HORREREIZ, 19934, 19M4EL LT O Y HDFNIZERTEDDT
B oz, WMED I BICHL PLREATEOHIMAFRD S, 1993FE TILHBHY/ NIEDHENTH -
725, 19944E TldREFA L. _

3. FREICBIT 2L 0y U AHREORERICIE, WTNOERTLABOBMEERE L EXH
JEECR T 2R Z I R o7z, 192F DR EOMIE, BL THOREI B2/, Th
X, KEBRBIEIBE L2720 TH S EHAI I N,

4. 19934 L 19944 TiL, Lo uy v OE—RYNBORERIC, KROBMERE &L SR
BB EII L0725, 1992 T, SRRIZEREENS P o7, FH1992FE0LT 0
T YA L BKREOWETIE, RBIOBHIZ X AHENS YOI R L 2HEREICHTE
{, WTFhLBIBXTE o7z, DEDZ 256, 19924F TIIRKBEIZ & 5 S RIX~DFERIRN
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Summary

Seasonal prevalence of immigrant insect pests and damage to rice plant were investigated
to clarify the relation between occurrence of insect pests and growth of rice plant in six plots
consisting of the combination of two levels of planting density and three levels of amount of
nitrogen applied in 1992, 1993 and 1994.

1.  Amount of occurrence in adult white back planthopper (Sogata furucifera Horvata)
immigrated in 1994 was small as compared with those in 1992 and 1993, and amount of
occurrence of the 1st generation larvae was small, too. There were no distinct difference
between amount of immigrant adult in 1992 and 1993. But, occurrence of the 1st generation of
larvae was large in quantity in 1992 compared with that in 1993.

2. Amount of occurrence of adult brown planthopper (Nilaparvata lugens Stal)
immigrated were remarkably small compared with those of white back planthopper in 1993 and
1994. But, distinct increases of amount of occurrence were recognized in September in both
year, and amount of occurrences were small in 1993 but remarkably large in 1994.

3. There were no distinct differences in amount of occurrence of adult white back
planthopper according to planting density and amount of nitrogen applied of rice plant in each
year. Sex ratios of female in adult white back planthopper were generally high in 1992. It
seemed that sex ratio increase due to dispersal of male after copulation.

4. There were no distinct differences in amount of occurrence in the 1st generation larvae
of white back planthopper according to planting density and amount of nitrogen applied in
1993 and 1994. But, those in heavy manuring plots were larger than those in the other plots in
1992.

Degree of damages to rice plant caused by white back planthopper in heavy manuring plots
were higher than those in the other plots in immigrant and reproduction stages.

From facts mentioned above, in 1992, it seemed that selection of host plants in heavy
manuring plots were done by adult white back planthopper immigrated.

9. Amounts of occurrence of brown planthopper tended to increase in heavy manuring
plots of standard planting density.

6. Percentages of affected leaf of rice plant cased by rice leaf roller (Cnaphalocrocis
medinalis Guenée) were remarkably high in standard and heavy manuring plots.



