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Table 1. Changes of population density of adults and nymphs each
generation in the first and second rice crop at Chiya, 1983

to 1987
Number of brown planthopper/10 hills
" Immi- Ist 2nd ~3rd 4th
gration Generatn Generatn Genelatn Generatn

Ist rice crop
Adults Mean 0.015+0.05 0.09+0.18 1.24+1.65 2.01+£2.92 -

Range 0—0.19 0-0.51 0-5.13 0.06—8.44 —
Nymphs Mean 0.59+1.34 3.65+8.97 13.27+27.4 —
Range 0-5.13 0—35.69 0—-102.82 —

Adults Mean 0.65+0.64 12.6+16.6  71.7+83.7 61.2+68.4 —
Range 0.06—2.7 0.06—52.2 1.4-343.3 2.8—207.1 —

Nymphs Mean 7.83+12.6 682.9+1279.9 1931.3+1696.4 69.4+119.9
Range 0.06—40.4 1.7—3993.1 43.1—4506.7 0.63—398.8

*T EFE—-RETHEAHRERBME RSP ERRITEE S L > 1983 = 1987 4

Table 2. Percentage of brachypterous form in females of brown plant-
hopper each generation in the first and second rice crop at
Chiayi, 1983 to 1987

Brachypterous female (%)

Crop season Ist 2nd 3rd
Generatn Generatn Generatn
1st rice crop Mean 58.9+26.2 54.4+34.9 2.29429.6
Range 24.0—70.9 8.7—100 0-—87.2
2nd rice crop Mean 61.7+26.6 73.4+17.5 30.2+23.2
Range 18.1-94.9 39.1-90.7 5.4—71.0
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Table 3. Correlation between the number (in logarithm) of brown
planthopper at initial and late generations of the insect
in the second rice crop at Chiayi, 1983 to 1987

Correlation between . . Correla.
the population of Regression equation coeff.

Initial immigrants (x) vs y=0.2133+3.0619x —2.2358x 0.6376*
1st gn. nymphs (¥)
Initial immigrants (x) vs y=0.116244.0836x—3.8032x2 0.7523**
1st gn. adults ()
Initial immigrants (x) vs 0.4898s
2nd gn. nymphs (¥)
Initial immigrants (x) vs y=1.1586-+3.3262x—2.7691x2 0.6473*
2nd gn. adults ()
Initial immigrants (x) vs 0.5001"s
3rd gn. nymphs
1st gn. adults (x) vs y=1.1262+1.8464x—0.3388x2 0.7780**
2nd gn. nymphs (y)
1st gn. adults (x) vs y=0.85274+1.6633x—0.4952x2 0.8517**
2nd gn. adults (¥)
1st gn. adults (x) vs 0.3679"
3rd gn. nymphs (y)
2nd gn. adults (x) vs y=1.308842.2280x—0.5660x2 0.8821**

3rd gn. nymphs (y)
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Table 4. Population growth rate of brown planthopper in unsprayed
paddy fields in the second rice crop, 1982-1987

) Generation
Population factor ~Initial® First Second Third
(Go)  (G)) (G (Gs)

Female adults (No./10 hills) 0.65+0.64 12.6+16.6 71.7+83.7 61.2+68.4
%M](éans ofst)otal surveyed (0.06—2.7) (0.06—52.2) (1.4—343.3) (2.8—207.1)®
elds, n=1

Female adults (No./10 hills) 0.47+0.41 4.6+7.1 45.3+53.4 66.9H76.0
(In paddy fields planted in  (0.06—1.13) (0.06—23.4) (1.4—167.7) (9.5—207.1)
July, n=10)

Female adults (No./10 hills) 0.88+0.87 22.7+19.8 140.9+105.4 51.9+61.3
(In paddy fields planted in  (0.06—2.70) (0.63—52.2) (5.5—343.3) (2.8—143.4)
August, n=8)

Fold increase?

Based on initial popul. 17.4+18.0 162.0+176.6 461.0+669.9
(0.83—74.6) (19.1-723.0) (3.3—2,071)»
Based on popul. of G, 16.9+23.8 69.5+85.7
(1.6—103.3) (0.2—204.7)
Based on popul. of G, 3.6+3.9
(0.05—11.7)

1) The highest number of female adults within 4 weeks after planting of rice.

2) Data were calculated from those paddy fields which were not infested severely
by the hoppers.

3) The figures inside the parenthesis indicated the range of population density.

4) Calculated from total surveyed paddy fields.

5) The figures inside the parenthesis indicated the range of folds increase of
the population of brown planthopper.
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# (Kuno, 1979, Kisimoto, 1965) o {H}# A4 (Kisimoto, 1981) SEAAMME _HIFZKRE
Ktk s BRA R 2T EABBR AR 2 RERE REER S EusEce AAER s REAMBEN
EHEZBRBIEZEILS (Kuno and Dyck, 1984; Dyck, et al., 1979) » RIfEAE L BA BB
FEHREERE (AR INEEE RS o

AT A R S 2 T BB ARINE T » F— > =~ SRS SR aEE 617, 734
R 30.2% » {EAMCZESREEER > —RT S F—AE TG E bR RPN S ER  BR
F S T 4 A MR S » TS R Z » ERE SR » AIRB RS ERE S0t &
HAEHE » TR AR RS SIS o EAS RN RE s i i s H 3 M5 A
A2 BT UREME, » {HA A MR ALY UYL 5 (BRTEHREE LBIAA 2 AR AR
w2 5E (Kuno, 1984, Kisimoto, 1981)
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Fig. 5. Population changes of brown planthopper on ratoon rice of
the second rice crop at Chiayi, 1982-1987.
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1982, 1983 R 1984 ESIEMRBBEMERN] > AL RBRE NI FRRAE A EERES
1985, 1986 F 1987 fFREM&ERE o NAAE LEEEEHR 12 A TAHETA RHEET
B » T AEERR 1984 A IRRTEA TAMEERIRHRE » SHEA S SRR RS IR FER A HARAY
i o mPVERRBE—EABR 12 A TRE 2 A Lot BRI RSTTRARA—
FATPRSMAE AR o BRGNS B A al » BT T AR AR BI AR AT - (A AREFE R AR R SEAE (2%
SR 5 1980, 1981; Kisimoto, 1981 ;5 5 » 1983) » H A sSyiRMEN 5 - WHRIERAIRES
Btk (% 1979; Chu and Yang, 1984) » RitHL@4 RUEELFWRELUREE (FHER)
BEWIEAS - ERRMER 12 A% 2 ARZAELE 1983 F 1988 £ ATHHEESFIF 160
~17.3, 146~17 B 149~17.3°C » Mix{ER 2 A FH45 5B 11.4~12.6, 9.8~13.6 K 11.6~144°C
» BRI AR EE] 3.2°C » MV T HRIERE CA HBIERAHE 10~13°C 2 > fEik
BN RS (1979) EAMFEHRREZ MANIHR - RFHLEERE (1983) I
HE TR L S RABRHERES RELE « BRALFERERIUR S ENZLFEREU RS
B HERRE 5 & 1982 =X 1988 FHREELH (11 AETA) 2R RERIGTEIREF
YIRS 8 R AR B OF o TN AR I AR RO T2 » (e fOR AR I AT 2 EROR I -
DREMAER (B8] REETEBHEE 208 o 1T A TR » M SR E MRS R
HM o

A B e B RS PO PR TR SLEFTSE A 10 = 11 R (B » 1966 5 AISGE >
1969) » ARTIATHIAMRMARE A EIRAERBUE 8~9 HL - QEH—HE 3 AR > —1]
fEmas LI » 3k 4 Mt > T8 8 AR 11 AT HE 12 A LRBETNFT
HEREER AT TR — LA o RS REVRUR AR (4577~4,759 H EE) HEFMMREZ (RIARER
HEYE o

HREE—  TIFRRBE RERRER » B D RS2 B AR BT AL (Al SRE
EE 2 « (AR~ BREA SRR R IEN52— BE—IRBEEFREREAZ
o RIRERKEGER » WEKEZRRER ) W Em A FRRBREHEREARERLE
SRR o dABIE 7 FRR A - TR R A B R — AR B B A 2 O R
r2=0.7981 » Ti—J e, Bk RO — 4 VR B B L M RERER 7=
0.6876 » eI —HEMR L Bk R AR AR B B AR T 2 BB R B — VAR
B BERRBA - ERABERLE R HIUERERE RASEHERBIEE R A0HE
1 > B AEEE— 59T o
= CHRBRERESZRTANRANERNZEE

DA B EABE S HT4 BB (X) SRR (V) ZABBRS REVINRE R » E— 10T
BIRTIE » chNE 12 ARTA > W » BB RRas BREZED » MERRERZ
WTREREEE » (R DA G B 7 R A S R ok B R RGN B I - RSB A
oo LIREZE AR R — SRR A (R0 ZARBIEEY) - BB 12 AZTRAZM
BE (G FUKEREHMNRE RIS (17=0981) (RA) - ERERERERZRRETF
A ST R RSB B AT » AR RIVEERRLE (12 AE3A) BER
BRI AR E S RS (TR » 1934 » {7525 » 1969 5 5 » 1970) WY& » (HIBERT
L 12 A% 2 Aa 3 AR ARIERER 10°C AR (Xs Xo) 30K » RISBHERE R EREH
Y > HAVBEAAER (X) BABEERE  SUREERRRERAE TREZVE - W
BHE » LETE » BREHRE/MEHTREE 25 mm bl A3 6 /N2 RS =Mk
7R Sl 4~56 AZBERRE (Xo) (PR EBRERREL BERMFRRED - EIURBRE
AEBH ALY o th LR REUE— RSB NG B RIRA BF L BERBEY - MRERRS
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Table 5. Description of dependent and independent variable used for
analysis of the factors affecting the population abundance
of brown planthopper in the first rice crop in Chianan area
and the relationship between each independent variable and
dependent variable

Variable Description FV R?
Dependent
Y The maximum number of BPH/10 hills in the
first rice crop
Independent
X Total number of BPH trapped by an air borne 31.44** 0.887
net trap in December
X Total number of BPH trapped by an air borne 253.05** 0.984
net trap in latter half month of December
X3 Total number of BPH trapped by an air borne  29.08**  0.879
net trap from December to January
Xy Total number of BPH trapped by an air borne 46.39** 0.921
net trap from latter half December to January
X Total number of BPH trapped by an air borne  15.31* 0.793
net trap in January
X Total number of BPH trapped in a yellow water 10.72* 0.708
pan trap in December
X; Sum of effective temperature of BPH from 0.09" 0.022
December to February
Xs Days of the lowest day-temperature lower than 2.82 0.413
10°C from December to March
X Days of the lowest day-temperature lower than 2.41% 0.376
10°C from December to February
X1 Total rainfall from April to Mid-June. 1.417 0.261
Xu Days of rainfall over 25 mm_per hour for more 1.41 0.261
than 6 hours from April to May
Xz Rainning days in April 1.41% 0.263
Xis Rainning days from April to May 2.06" 0.339

BB IR A BAT MR - (A AE TREZPE

Se—tp DU RS A HT 2 75 3 T [ S BB AR RERTINES o« D12 ATAA (X2)
% 12 ATAAETAM (X)) BEHAGHTAEERE » KHHLR 12 AZF3A (%) H2ZA
(X,) P BBEEER 10°C ZHBEH4 A (X)) H4AESA (X)) MTRRERAREZZ
RSTEAL S » BURE G R R (R BT T B A SR B 2 B R IR BURRR
TSR a2 BEFLE TR « E— SRR ERESN BA=5E SR T MR T2 HRK
R > ERbl 12 ATAAREHARMEANE ARER 985% - 12 AZ3 A A R{EEER
10°C B SEMER —276% » Ti 4% 5 A2 TRRMZ AIMER 006% » SEEHTHRE
Sk 4189 » BRHABRBRESF—WIFRRBRARZFERT  RERTRLETYE L2

HAEAAR o
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Table 6. Multiple linear regression equations for predicting the
population abundance of brown planthopper in the first
rice crop in Chianan area

Code

number Independent? Equations FV R?
1 Xz Y=-0.67+0.24 X, 253.5%* 0.894
2 X, Y=-0.056+0.125 X, 46.39**  0.921
3 X; X; Y=1.14+0.24 X;—0.07 X, 106.87**  0.986
4 X; X, Y=0.9140.24 X,—0.07 X, 103.97**  0.986
5 X; Xz Y=-1.8840.24 X,40.15X,, 108.63**  0.986
6 Xe Xus Y=1.7440.25 X,—0.13 X}3 107.01**  0.986
7 X X5 Xup Y=—-0.414+0.23 X;+0.05 X5;40.11 X;, 50.25* 0.987
8 Xe Xz X3 Y=2.94+0.24 X,+0.06 X;—0.11 X;, 52.35* 0.987
9 X, Xy Xy, Y=-0.74+0.24 X;—0.04 X,+0.12 X, 49.46* 0.987

10 X Xy Xis Y=-2.9140.25 X;—0.06 X,—0.12 X5 51.42% 0.987

1) Explanation of each independent variable refer to Table 5.

Ft BFEEEIRRBRERRAFEFEACHEEZAR
Table 7. Fitness of estimated population of brown planthopper
as calculated with the equations listed in Table 6

Code number Independent? Estimated population (BPH/10 hills)

of equation  variable  ggq 1984 1985 1986 1987 1988

Actural popul. 39.7 15.6 25.6 0.6 0.5 0.1
1 X; 40.9 15.9 21.4 1.5 1.7 —0.4
3.0V (1.9 (16.4) (150) (240) (500)

2 X, 41.4 19.4 16.4 2.4 1.9 0.6
4.3) (24.4) (35.9) (300) (280) (500)

3 X Xy 42.3 16.2 22.3 0.5 1.8 0.6
(6.5) (3.8) (12.9) (16.7) (260) (500)

4 X; Xi 42.1 16.1 22.2 0.7 1.8 0.6
(6.0) (3.2) (13.3) (16.7) (260) (500)

5 Xe Xz 41.4 17.8 22.2 0.7 1.3 0.2
(4.3) (14.1) (13.3) (16.7) (160) (100)

6 X Xus 41.2 14.8 22.3 1.4 2.4 —0.6
(3.8) (5.1) (12.9) (133.3) (380) (700)

7 X; Xz Xiz 40.5 16.4 21.6 0 1.2 0.6
(2.0) (5.1) (15.6) (100.0) (140) (500)

8 X X5 Xis 41.0 14.7 22.2 0.6 2.4 0.4
(3.3) (5.8) (13.3) ( 0 (380) (300)

9 X, Xo Xis 42.0 17.2 22.4 0.5 1.4 0.6
(5.8) (10.3) (12.5) (16.7) (180) (500)

10 X: X5 Xis 42.4 15.2 22.9 0.8 0.3

2.4
(6.8) (2.6) (10.5) (33.3) (380) (200)

1) The figures inside parenthesis indicate the difference in percentage of esti-
mated number of insect from actural recorded population.
2) Refere to Table 5.
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Table 8. Description of dependent and independent variables used for
analysis of the factors affecting the population abundance
of brown planthopper in the second rice crop in Chianan area

Variable Description
Dependent
Y1 Maxinum number of BPH/10 hills during latter half October.

¥ Grade of population abundance of BPH/10 hills during the highest
population density in the crop season.

Indenpendent

X

Total number of BPH trapped by

a suction light trap in July.

X Total number of BPH trapped by a suction light trap in August.

X, Total number of BPH trapped by a suction light trap from
mid-July to August. ‘

Xy Total number of BPH trapped by a suction light trap from July to
August.

X; Total number of BPH trapped by an air borne net trap in July.

X Total number of BPH trapped by an air borne net trap in August.

Xq Total number of BPH trapped by an air borne net trap from mid-
July to August.

Xs Total number of BPH trapped by an air borne net trap from July
to August.

X, The highest number of female adults/10 hills within 30 days after
transplanting.

X0 Total number of BPH trapped in a yellow water-pan trap within 30
days after transplanting.

Xu Days of the highest day-temperature over 34°C from mid-July to
August.

Xz Days of the highest day-temperature over 34°C in August.

Xis Days of the maxinum rainfall per hour over 10 mm in August.

X Days of the maxinum rainfall per hour over 10mm from August to
September.

Xis Days of the maxinum rainfall per hour over 10 mm in September.

Xis Total rainfall in August.

X7 Total rainfall from August to September.

Xis Total rainfall in September.

1) The grade of population were divided into 5 scales: 1: lower than 100/10 hills,
3: from 100 to 500/10 hills, a: from 500 to 1500/10 hills, 7: from 1500 to 3000/10
hills, 9: higher than 3000/10 hills.
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HT7EB8A (X, Xo) W2 MREE > SUKBBMEE 30 HABEZRRHEREK (X)) RIKBH
Y, ® Y. s9REERAN o HepLUKEBEE 300 ARG B MMk RE > AHE
R r* BERE 0752 BURMA 255K AH 2 RMRRFE o KEBHR 30 BRNFEEKEMESR
B (X,) BEMEREZBERLEHEMERE (R o Kisimoto (1979) sREFHIERRELE
BB 3 K9 DAtk B 35 4 sh BB IR 100 37 12 ME R R R 2 ABBAYE 5 (EM & Ze fl 2 e
FRBRERZ T HRREBEY » MIABEHERRERSE RBRGAIER » Rk
A2 S RSB EM o Kisimoto (1979) RREERE K » LR AR KBRS
ZHHPRNEBABZEERRE  B2HSRNEEEE 10 £alReKRHEEEE 50 £ -
RUSEH ATHOK SRR el » AMEARBRZERRNUERREA BTG » DERECKE
FERIEBHEE 30 AR HESEEKEE T PRI ERBE L RAMERE - ITEREBAR
RRBEBEAR (627 H) AEXHEEKFE (SATAEG6ATH) » (HEAME _HEH
ERBREC TEBAR (6E7A) KM (7 AT HITHN » BIEECRB L HEREER
M A PO R ERBFERIAR 2 — o 3K » EAME SRS 8 A LA » BMIEERE
MERZERBTHESMMEE » PEILETERE » AT RRPEA R OB RAEREA
RgRER S —RF
Fh SESE (PEET) RARBSEEMAE T HERREE R
(RBE) BT 2 RE SR B E

Table 9. Coefficients of determination (R?) obtained in analysis of the
correlation of some independent variable to the population
abundance of brown planthopper in the second rice crop in
Chianan area

Correlation with BPH/10 hills Correlation with scale of

Independent _____in latter half Oct. ___popul. in 2nd crop?
variable? F Value R F Value R
X 6.794* 0.576* 5.301 0.515
X, 1.667 0.250 2.709 0.351
X 2.216 0.307 2.618 0.344
Xy 10.498* 0.677* 8.676* 0.634*
Xs 6.771* 0.575* 7.084% 0.586*
Xs 2.192 0.350 1.691 0.253
X; 0.168 0.032 0.437 0.080
X 6.836* 0.578* 6.978* 0.583*
X 15.140** 0.752* 12.632* 0.716**
X0 1.281 0.204 1.235 0.198
Xu 0.788 0.136 0.838 0.144
X1z 3.322 0.399 3.078 0.381
Xus 0.223 0.043 0.264 0.050
Xu 1.411 0.220 1.599 0.242
Xis 20.504** 0.804** 28.929** 0.853**
X6 1.814 0.266 2.392 0.324
Xiz 1.143 0.186 1.616 0.244
Xis 14.130** 0.739* 20.729** 0.806**

1) Explanation of each variable refer to Table 8.
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Table 9. (Continued)

Correlation with BPH/10 hills Correlation with scale of

Independent _ in latter half Oct. ___popul. in 2nd crop®
variable F Value R F Value R
Xy X2 5.090 0.718 4.154 0.675
X, Xus 23.740%* 0.922 15.969* 0.889
Xi X 23.426* 0.921 18.202** 0.901
X, Xis 19.046** 0.905 17.822* 0.899
Xy Xis 15.876* 0.888 17.725* 0.899
Xy Xu 16.274* 0.891 19.380** 0.907
X Xis 13.624* 0.872 17.222* 0.896
Xoy Xiz 3.570 0.641 3.502 0.637
X Xis 13.230* 0.869 17.206* 0.896
X5, X1 14.558* 0.879 20.417** 0.911
Xs, Xis 12.599* 0.863 18.681** 0.903
X, Xi6 8.818* 0.815 13.92* 0.875
Xs Xur 9.296* 0.823 14.931* 0.882
X Xis 9.260* 0.822 14.010* 0.875
X5, X 9.829* 0.912 8.134 0.803
X5, X1z 7.682* 0.793 6.121 0.756
X, Xis 6.120 0.754 5.160 0.721
X, X1 6.373 0.761 5.522 0.734
X, Xi5 10.621* 0.842 12.788* 0.865
X, Xis 1.509 0.430 7.017* 0.778
Xo, Xi7 9.099* 0.820 2.235 0.528
Xy, Xis 5.963 0.749 32.546** 0.942
X, Xu1 0.562 0.219 0.557 0.218
X0, X1z 1.458 0.428 1.354 0.404
X0, Xi3 3.026 0.602 0.201 0.091
X0, Xu4 6.328 0.760 7.445% 0.788
X0 Xis 13.490* 0.871 21.015** 0.913
Xio, Xis 4.385 0.687 2.768 0.581
X0y Xiz 2.773 0.581 7.915* 0.799
X, Xis 7.157* 0.782 10.598* 0.841
Xy Xu1, Xis 30.411** 0.968 17.368* 0.946
Xy, X, Xu 39.610%* 0.975 31.522%* 0.969
X, Xu, Xis 19.716* 0.952 344.582%* 0.997
X1, X, X6 13.421* 0.931 22.630* 0.957
Xy X, X 11.373* 0.919 17.995* 0.947

Xi X1, Xis 7.084 0.876 9.323* 0.903
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Table 9. (Continued)

Correlation with BPH/10 hills

Correlation with scale of

Independent _____in latter half Oct. ___popul. in 2nd crop?
variable® F Value R? F Value Rz
Xy Xy Xis 350.812** 0.997 27.275* 0.965
X X1z Xua 375.405** 0.997 46.994** 0.979
X Xz, Xis 20.955* : 0.955 43.713** 0.978
X X1z, Xie 29.571** 0.967 59.400** 0.983
X X1z Xuz 20.268* 0.953 35.139** 0.972
X Xia Xis 8.901 0.899 11.696* 0.921
Xoy Xu1, Xis 8.687 0.897 13.077* 0.929
Xs X, X 11.434* 0.920 22.815* 0.958
Xs X1, Xis 16.249* 0.942 282.758** 0.99%
X X1, X 5.574 0.848 10.990* 0.917
Xo X1, Xu1 5.485 0.846 10.279* 0.911
X5, Xu1, Xis 4.753 0.826 7.356 0.880
Xs X2y X13 26.529* 0.964 49.645** 0.980
Xs X1z, Xu 36.418** 0.973 178.170** 0.994
Xo, X12y Xis 18.701* 0.949 48.172%* 0.980
Xy X1z, Xio 11.572* 0.920 19.131* 0.950
Xo X1z, Xiz 9.948* 0.908 23.212* 0.959
X Xi2y X 6.356 0.864 9.799% 0.907
X, X1, Xua 5.976 0.856 5.182 0.838
Xo, X1, Xu 7.137 0.877 6.690 0.870
Xo, X1, Xis 29.778** 0.968 13.080* 0.929
Xo X1, Xis 9.653* 0.906 12.090* 0.924
Xs, X1, Xz 12.406* 0.925 16.859* 0.944
Xor Xu1, Xis 21.975* 0.956 43.452%* 0.978
Xo, Xu2, Xis 4.506 0.818 3.736 0.789
Xy, Xi2, Xus 5.401 0.844 4.734 0.826
Xoy X1z, Xis 17.128* 0.945 65.730%* 0.985
Xoo X1z, Xis 7.060 0.876 7.683 0.885
Xor Xi2y Xir 9.148 0.901 11.060* 0.917
X, Xizy Xis 16.894* 0.944 25.752* 0.963

FERRBEAR B » HPEHLEIRRCFKRFE S B9 AHz AT (Ei# 10 mm/hr)
ZBE (X)) BBENE (X)) BRK > WER 10 A T oRRaz i mik B a BNz e RES
FIR r=0804 R 2=0739 ; E_HIIFREREBBREFESRENRS »* WS HR 0853 X 0.806
P RREK SRR REOAEAERERY » SETERPENARGKER (Bae and
Pathak, 1970) » AHASAUTHBRER HREEGE 34°C 2 ABEEKEE Y & Y. 775
By o (BARBAEEE - RMAENL » TR ANZHEE (X)) HBRBKENEETREZVE -
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B ERREEESN o HfEmRA 0 10 ABERURRBESEASPEREEMLRNE » HRRALE
RFEEE » RREEBRETK T 10 ARERRPELERBHERENR 11 A4 #RZFE
HBEE > WEPHANLESES - EARRGTTERE -

E—FUEERERSMARTESRTHEAIMEBE Vi & Y, 2l » #RIIm&EN - @
Ehz r ETRRAEERATREEE Y X V. 2HIREABERTR  HPER Y, 2
MR ERHL 7 AE 8 ARG IR AABHRAHA 8 AN EI ALRATHE (X, X X,
Xu) ZHABRRE TR Y, #Alikefinb 4 ERREaF s B8 ER 9 A 8 R 9 A ZBAN
AEEBERES ABERT (X X X, Xis; Xoy Xu; Xo Xy Xy Xia) ZHAERER o =
EEBHRRTREBRT Y1 8 Y, ZHEREESTZRERE 16 TEAU7ES ARFIX
SHBHESE > 8 A RS 34°C HER8AY8E I AZTRANARZ HERWMAE
(X, Xz Xuo) B Yy M2 B2 R00RE 5 07 £ 8 AR AR SERRENEST » JLR
Y: M RERE 0 %G XFAE 7 E S ARBEZMAKM - DR 8 A BRmiBaR 34°C
Afk » R8AHSEIAMEIHFLBRNERE 0mm ZAFERABFMELE (X X Xu)
Bk ATTLEME 30 ARSEEEREFSREEARKEE Y, AR RERBAILISR 7
AT4AES Az AREERS 3¢4°C B R IAGTHENTHE NFERESE 10mm H
BEEBEZHEAE (X, X, Xis) B o

SHERTEEEE Y, AWZRERE Il SRED 7 Z 8 ARSI FRBH R A
CHSBEEHEZES  HURTATLATE S A2 AREERER 34°C AER 9 ANTHE/FE
WEZE 10mm SEBEZEAE Y, HIl#E (X, Xu, Xis; X Xu, Xis) BERED 5 HALUK
faldmas 30 ARNREREREFRAR A (KR8 Az HEEE 34°C &9 AHTFaE/h
BT ERER 10mm ZHE (X X Xis) B Y, HHZRERBBRS °

E—H A IRBEEAIKEE Y K Y, iz RS EEESRSImEL SRR
BB AARER RS 2 BREEEMS TEFIINER— > bR RERY 10 AT4A
ZIREEE I 34 BB HAKAGEE £ 56 BAERRBBEEEUREESER
e o {RFETS A T EERCIERY » B EMIEBREA » (ALEHRSEEEH 10 fRE= 20 &>/
HHEEME  DUKEBES 30 DARSSESAFENEST » B 78R » (B ERERES
Y s MG EERERERRIER » A MEE -

TETANB B SR » 9 » 16 & 17 BER 2 MHEERENEXREE 03 BER -
BEMAEE WE 11 & 20 SRR ARERENMEZERSE 05 BE2N » AABEHEIE -
i 8, 10, 12, 13, 14, 16, 18, 19 R 21 $EENFE 7 E2MEHEMEPH 1 F 2 FRENEERZE 06
B » FIREREK o 7E LB PR 9 A4/ MERKRENE®E 10 mm DLk 0B 8 ARy EE
BRA R R ERESEE - TS 8 A28/ N KIG W H 8 8 A XN EZ A EHIBE )
A PTG R R » (AERHTERLLE » AIRBEAELSZEHE -

USRS HE 544 A BB I BRfE - RREFImE+ = HIEN 10 A THE
R (V) Tig » M7E8ARIIXNFARE (X)) HEEHAMIHES () Ralmise &
VB BAEEAR 46 = 668% - RSFABEERERAE 5 Bl (Xu, X)) BAWHK
(Xis~X1s) WERMES FIh 212 F 236% K 116 E 274% o HRLBHESE 30 AARKRBE
(X,) BHFEWRMAE » MAFEEBERSERMENE 0%£4 » MURE (X)) ZEBMERRR

) 3 61.8% o BHEN_HERRBBASRTS - ARNBASR AHERERNRZ A8
BARKABRE » L9 BB (KR 10mm/hr) BEREEE (X5s) o A HRRMERE
82214 & » RIS 2 BEMER TR RN 3 K2 8 B A B HRHE (X») » RILERME
R 13% K4 » MBS ERESE 6050 1 ; X 8EIAZRATRBBE (X, B KA
BMEAR 25 F 30%2M » SFEZEBMERIAR 46 F 56%2M c EREE ("R 3¢°C) Bz
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Table 10. Multiple linear regression equations for predicting the
population abundance of brown planthopper in the
second rice crop in Chianan area

Code Independent
number variable?

For predlctlng the populatlon densxty in the latter half of Oct

Equations Rz

1 X, X Xis Y¥1=2,740.154+0.277 X,—80.2 X,;—302.97 X;, 0.968
2 Xy X X ¥,=3,236.9940.22 X,—87.88 X;,—241.22 X;, 0.975
3 X, Xi; Xis Y1=2,895.69+0.24 X,—134.86 X;,—292.66 X}, 0.997
4 X, X2 Xiy Y,=3,288.01+0.19 X,—135.96 X;,—228.13 X3, 0.997
5 Xy X1z Xis Y:1=2,997.96+5.47 X;—149.85 X;,—321.18 X5 0.964
6 Xs X2 Xu4 Y1=3,431.824-4.24 X;—149.03 X,,—248.38 X, 0.973
7 Xo X1 Xis Y,=4,862.59415.21 X,—102.65 X;,—1,075.72 X;;  0.968
For predicting the populatlon scale in the 2nd rice crop
8 X, X X Y,=8.18740.0003 X,—0.159 X;; —0.409 X, 0.969
9 X Xu Xis Y,=10.84940.00002 X;—0.196 X;,—1.827 X5 0.997
10 X X2 Xus Y.=7.39140.0004 X,—0.218 X;,—0.478 X, 0.965
11 X, X2 Xu Y,=8.107+0.0023 X,—0.221 X;,—0.328 X, 0.979
12 X X Xis Y,=9.97+0.00003 X,—0.222 X;,—1.587 X5 0.978
13 Xi X2 Xu6 Y,=8.27+0.00027 X,—0.231 X;,—0.00819 X;, 0.983
14 Xy X2 Xiy Y,=8.395+0.0002 X, —0.202 X;;,—0.006 X, 0.972
15 X Xu Xis Y,=10.998+0.0003 X;—0.199 X,,—1.862 X; 0.996
16 Xs X2 Xis Y,=7.392+0.009 X;—0.227 X;,—0.532 X3 0.980
17 Xz Xi2 X Y,=8.128+0.007 X;—0.226 X,,—0.413 X, 0.994
18 Xs X1z Xis Y,=9.806+0.001 X5—0.215 X;,—1.568 X5 0.980
19 Xo X1 Xis Y,=7.7424-3.573 X,—0.105 X;;—0.018 X}, 0.978
20 Xo X1z Xis Y,=11.778—1.592 X,—0.279 X;,—2.003 X5 0.985
21 Xy X1z Xis Y,=7.904+2.9 X;,—0.109 X;,—0.019 X5 0.963

1) Explanation of each independent variable refer to Table 8.
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Table 11. Fitness of estimated population of brown planthopper as

HERAEEE—M

calculated with the equations listed in Table 10

Code number Independent

of equation

variable?

Estimated population (BPH/10 hills)

1982 1983 1984 1985 1986 1987 1988
For predicting the population density in the latter half of Oct.

Actual popul. (BPH/10 hills) 4,428 4,062 3,586 2,598 481 1,063 420

1 X Xu Xus 4,408 3,655 3,628 2,987 817 1,096 48
(0.5)  (9.8) (1.2) (15.0) (69.9) (4.1) (88.6)

2 Xy Xu Xu 4,269 3,703 3,676 2,896 670 1,205 56
(3.6) (8.8) (2.5) (11.5) (39.3) (14.4) (86.6)

3 X Xz Xi3 4,359 3,906 3,674 2,647 559 967 366
(1.6) (3.8) (2.5) (1.9) (16.2) (8.2) (12.9)

4 X, X2 Xu 4,232 4,018 3,683 2,616 443 1,085 375
(4.4) (1.1) 2.7) 0.7) (7.9) (3.0) (10.7)

5 X X2 Xis 4,229 3,535 4,002 2,88 424 1,275 280
(4.5) (12.9) (11.6) (11.1) (11.9) (21.1) (33.3)

6 Xs Xi2 X4 4,140 3,753 3,963 2,788 332 1,339 304
(6.5) (7.6) (10.5) (7.3) (31.0) (27.2) (27.6)

7 Xo X1 Xis 3,500 3.750 3,694 2,511 302 1,685 254
(18.9) (7.7) (3.0) (3.4) (37.2) (60.0) (39.5)

For predicting the population scale in the 2nd rice crop

Actual scale of population 9.0 9.0 9.0 7.0 3.0 5.0 3.0

8 X, X Xu 9.1 8.0 8.5 6.6 3.7 4.5 2.7

9 X, Xu Xis 8.9 8.9 8.9 7.1 2.8 5.3 3.0

10 X X2 Xus 9.9 9.1 8.7 7.1 3.6 4.3 3.3

11 Xy X2 Xu 9.5 9.1 8.7 6.8 3.4 4.5 3.2

12 X X2 Xis 8.7 9.7 8.6 6.8 2.8 5.1 3.4

13 Xy X2 Xis 9.1 7.0 8.3 6.9 2.3 4.9 2.7

14 X: X2 Xur 9.3 8.3 8.2 6.7 2.9 5.5 3.0

15 X Xu Xis 8.9 9.0 9.0 7.1 2.8 5.3 3.0

16 Xs X1z Xi3 9.4 8.3 9.0 7.2 34 4.7 2.9

17 Xs Xi2 X 9.3 8.7 9.0 7.1 3.2 4.8 2.9

18 Xs X2 Xis 8.7 9.6 8.5 6.9 2.7 51 34

19 Xo X1 Xus 9.2 9.1 8.7 6.4 2.5 5.3 3.5

20 X X1z Xis 8.9 9.3 8.8 6.7 2.6 5.5 3.3

21 Xo X1z Xis 9.2 9.3 8.5 6.2 2.6 5.5 3.5
1) The figures inside parenthesis indicate the difference in percentage of estima-

ted number of insect from actural recorded population.
2) Explanation of each independent variable refer to Table 8.
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Table 12. Percentage of contribution of various independent factors
to the dependent variable by using path analysis

% of contribation of each independent factor to

C?&Z%:;é%ﬁt()f the dependent variable
i .
factor? Soil:é%it()f Temperature Rainfall Unknow

To the dependent variable (Y;)

X, Xi2 Xis 66.82 21.16 11.6 0.42
X, Xi2 X 53.26 21.37 25.13 0.24
Xs X1z Xu3 59.93 23.58 12.79 3.70
Xz X1z Xu 46.49 23.46 27.38 2.67
X, Xu Xis 20.99 12.69 61.84 4.48
To the dependent variable (Y2)
X, Xu Xu 56.46 11.09 29.37 3.08
X Xu Xis 3.79 13.71 82.21 0.29
X X2 Xus 62.75 20.86 12.86 3.53
Xi X2 Xis 44.09 22.14 32.13 1.64
Xy X2 Xus 49.29 21.17 27.46 2.08
Xe Xy Xis 1.90 13.95 83.81 0.34
Xs X2 Xis 75.78 1.70 14.32 8.20
X5 X1 Xu 48.11 21.59 29.75 0.55
Xs Xi2 Xi5 —18.37 26.73 90.15 1.49
Xo Xu Xus 41.16 7.37 49.22 2.25
Xs X2 Xis 33.41 10.51 52.75 3.73

1) Explanation of each independent and dependent variable refer to Table 8.
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STUDIES ON POPULATION DYNAMICS AND FORECASTING
OF POPULATION ABUNDANCE OF BROWN PLANTHOPPER,
NILAPARVATA LUGENS IN CHIA-NAN AREA

Ching-Huan Cheng

Chiayi Agricultural Experiment Station, TARI

The population changes of brown planthopper, Nilaparvata lugens (Homoptera:
Delphacidae) in paddy fields were investigated for the first and second rice crops
in Chianan area from 1982 to 1988. The results revealed that the immigration of
brown planthopper in the initial stage of the first rice crop in most cases could
not be traced due to low immigrant. The first generation adults used to appear
during the end of April to the beginning of May, and the hopper took about one
month to complete one generation up to the time of harvest of the crop in the
end of June. The highest population peak in this crop season ranged from 0.60
to 10.2 with an average of 1.33 per hill, which appeared mostly during 1-2 weeks
before harvest of the crop. Analysis of the factors affecting to abundance of the
hopper in the first rice crop indicated that the density of over--winter population
was the most important (»2=0.984). Besides, the number of days with the lowest
day-temperature below 10°C during December to March, and the number of rainy
day in April were also the factors affecting the population abundance to a
certain extend. On the contrary, the population of the hopper in the second rice
crop was high. The immigrant invaded into paddy fields soon after rice planting,
and the peak of immigration appeared mostly during 2 to 3 weeks after rice
planting. Initial population was varied from year with a range from 0.006 to 0.27
female adults per hill. The population increased from 46.6 to 2071 folds through
2 to 3 generation’s multiplication to reach its highest population peak in the
range of 0.6 to 450.6 per hill. The population abundance of the hopper in this
crop season was highly correlated with the density of immigrant and the rainfall
in September. High temperature over 34°C in August was also an important factor
in reducing the population abundance in this crop season. Several regression
equations had been established for predicting the population abundance of the
hopper both in the first and second rice crop in this area. The coefficience of
determination of the regressions were higher than 0.986, indicating that they were
likely to be used practically. The population characteristics of the hopper in each
crop season and on ratoon rice in this area are also discussed in the paper.



