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Table 1. The first detection date of the white-backed planthoper in traps, monitoring fields and
the highest population recorded in the first cropping season

First detection date (month/day) D The peak gymghal

Average population
Year ;Z?ip a.u?cf Airborne  Suction Yellow ngp}ing in ) No. 10 hills

Feb.(C) nettrap light trap water-pan monitoring fields Date (or 10

trap sweeps)
Adult Nymph

1983 16.05 1/15 4/15 1/30 (2) 4/21 (4) 3/29 (2) 6/12 (4) 13.1
1984 15.30 4/25 5/5 2/25 (1) 5/8 (6) 5/29 (6) 6/12 (6) 0.19
1985 16.70 5/15 4/25 3/20 (6) 5/27(4) nil 5/2 (4) 2)
1986 14.75 4/25 3/31 2/15 (1) 3/13(2) 4/15(2) 5/15(2) 0.48
1987 16.56 1/5 4/10 1/30 (3) 4/7 (4) nil 4/7 (6) 2)
1988 16.90 4/25 4/30 Nil 3/10 (2) nil 4/7 (3) (H
1989 16.70 6/20 4/25 5/20 (1) 4/27 (3) nil nil 0
1990 17.40 6/20 5/15 5/15(4) 5/16 (4) nil  5/16 (4) (H
1991 16.99 5/5 4/30 6/20 (5) nil nil nil 0
1992 15.75 5/20 4/25 1/25 (1) 3/26 (3) 4/30 (3) 5/12 (3) 0.44
1993 16.68 1/31 5/5 1725 (1) 3/9(3) 4/13 (3) 6/17 (3) 0.57
1994 17.47 5/5 7/5 2/10 (1)  4/6 (3) nil nil 0
1995 15.90 3/31 5/5 3/5(1) 2/22(1) 5/1(2) 5/8(2) 0.06
1996 16.11 1/5 3/20 1720 (1)  4/3(3) 6/12(3) 6/12 (3) 0.06
1997 16.19 1/10 3/31 nil 4/25 (3) 5/9(3) 5/9(5) 0.13
1998 17.84 4/10 2/20 3/25 (1) 4/4 (1) 4/17 (1) 5/20 (3) 0.44
1999 17.54 4/10 3/20 3/20 (2) 3/26 (2) 4/16 (2) 5/19 (4) 1.38
2000 16.56 5/5 4/25 4/20 (3) 4/26 (2) 4/26 (2) 5/24 (3) 18.5
2001 17.82 4/10 4/10 5/10 (4) 5/2(4) 4/18 (4) 5/18 (2) 1.8
2002 17.70 1/5 4/20 3/15(4)  6/5(3) nil 6/5 (3) (H

Y The number associated with each date indicates the date of transplanting such that (1): before
January 20; (2): Jan. 21~25; (3): Jan. 26~31; (4): Feb. 1~5; (5): Feb. 6~10; (6): after February 10.

? Only 3" to 5™ instar nymphs are counted. The figures without parenthesis indicate the number of
white-backed planthopper recorded by direct counting, while those inside parenthesis indicate the
number of the insects caught by sweeping net, but nil was observed by direct counting.
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Table 2. The incidence of nymphal population peak of white-backed planthopper in relation to
transplanting date of rice in the second cropping season at Chiayi region

Incidence of population peak during "

Date of

.2y Generation Before Sept.  Sept. Oct. Oct.
Transplanting
5th gen. 6th gen. 7th gen. Sept. 1 ~ 2~15 16~30 1~15 16~30
Before July 24 (13) 4 7 2 4 1 5 2 1
July 25 - Aug. 5 (32) 5 16 11 2 6 9 11 4
Later than Aug. 5 (4) 0 2 2 0 0 1 3 0
Total incidence (49) 9 25 15 6 7 15 16 5

" Data of fifty-two monitoring paddy fields from 1982 to 2002, among them, no nymphs were
recorded in three fields in 1993.

? The figure inside parenthesis indicates the number of paddy fields observed for each
transplanting date.



R R BB 3 T !

F =~ 1982 = 2002 =

4

HF%E;%H;;J’%EIE E [’[bﬂ:%

T SV (PR IO RREET

Table 3. Population growth of white-backed planthopper in the uncontrolled paddy fields in the
second cropping season, 1982-2002, Chiayi region

. Stages of No. WBPH / 10 hills
Population factor —
WBPH  Immigration Sth gen. 6th gen. 7th gen.
Population A 0.26+0.35 1.19+2.10 3.34+8.94 1.43+6.71
Density N+A 3.2946.55  12.10430.90  6.75+19.01
Range A 0~1.38 0~10.0 0~399 0~40.2
N+A 0~359 0~124.6 0~105.9
| || || |
Reproductive rate *’ A 4.57 2.81 0.42
| |
Population growth rate ” A 12.84
% brachypt. 82.1+11.8 57.2426.6 6.1£15.9
Female adult ¥ (46.2+£27.2)  (38.6£33.1) (2.2+7.6)

Y A: Adults only, N+ A: Sum of adults and 3rd to fifth instar nymphs.
% Based on 36 monitoring fields from 1982 to 2002.

? Based on the density of adults.

 Based on data of direct counting and sweeping method (in parenthesis), respectively.
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Table 4. Correlation among the population of white-backed planthopper in the monitoring fields

and the catches by light trap during May and analysis of the factors affecting to their
abundance

Correlation coefficient

Item
Y, Y, Y3

Y, : peak population in late May by direct counting -

Y, : the peak population in late May by net-sweeping  0.5301** D

Y; ! Total catches by light trap in May 0.5464%** 0.3121™

X, * Total catches of WBPH by 8 yellow water pan traps .~ =
from Feb. to March

X, * Total catches of WBPH by an air-borne net trap in

0.0682™ 0.4679** -0.1437™

-0.0317™ -0.1887™  0.5446**
January

X3 * Total catches of WBPH by an air-borne net trap in
last Dec.

X, * Total catches of WBPH by a light trap in April 0.1572"™ 0.2144™  0.3438*

X5 + Total catches of WBPH by an air borne net trap
from April 21 to May 10

X + Total catches of WBPH by a light trap from April
21 to May 10

X5 * Total catches of WBPH by an air-borne net trap
from Jan. 1 to Feb. 28

0.0132™ 0.0692™  0.3263™

0.3495* 0.2314™  0.8267**

0.3623* 0.3255™  0.8671**

-0.0590™ -0.0126™  0.1847™

Xy ! Averaged temperature from Dec. to March 0.0945™ 0.2510™  0.5142%**
Xy  Total rainfall in March -0.1114™ 0.4335*%* .0.1792"™
X ¢ Total rainfall in May -0.3909* -0.0869™  0.0089 "™
X2 * Rainy days in March -0.2954 ™ 0.0556™ -0.3951%**
X3 © Rainy days in April 0.1016™ 0.1658™ -0.0431™
X4 ¢ Rainy days in May 0.1114™  0.0155™  -0.0050™

Y All figures are transformed by (x+0.5) ° before analysis.
? The symbols ** * indicate significant at the 0.01 and 0.05 level, respectively.

SRR R (R T RV 0 R (Xo) WIRP IS 30 FILE SR
1Y SRR (PSS PIBELY B W A I (X)) AR SRR A e
8 PR IR~ o8 s BT A (V) BB TR )
FUARIpCO 2220 o R BT PO R 28 LTS (Xao) HETE PR (
R SREEEEAYEC MOV, AT IS [ (ST ) RepEE
BRILHT 8 H VI RO SRR (V) 8 I 9 K AT V]
[ RS TR TR (Xo~ o)~ 575 [ HE (Y2)

SYTR OOV BRBER A (9 FIPIRIE A BRREE Y (Y W 10 £
Ya) T8 IR (Xs) - T e (Xip) SR AR = B A



324 PR P

Erﬁi I/BRFJEI (Xi4) HEIH Y

_”“E_
‘ﬁﬂ

I#fwﬁ,%%$ﬁ@ﬁ F
KEE| @fb' 7 ELEA#A SRSHIAREASE T P
FLJ'J‘ l'l’ —kiflf[ KLL[,E'FII'T/\;‘I F[K/I
Y= ,rﬁé&ﬁF 7FE'|§'?E" 9 FIFY 10 FJRi (
= F%JJE%E?EFJI’S(# T ST (S HY S TR
W= 2V R ) (T Do BB TR NP I
WH SRR st 4P
IFTRYE T I”"*Féaaﬁ 9 F[ % 10 F] ] (i
AEI I iEeE mﬁg’} b?ﬁﬁi}‘“ l/}‘F" ﬁg’} S
-E\[%E[%‘ ﬁ‘ 9 E lﬁh[FﬁE lﬂjﬁﬁﬁiﬁl
(Yq) =87 ?ﬁé‘a*ﬁ‘?ﬁ’gﬁe&(xﬂ VA
R = 9 E[5) [/]F(FJ (Xi4)
@%FUFIW 10 ] a7
*’—“E' VIEREEETE (Ys) > JJH[E‘? 8 £ ~9
AV (X 0% Yo) 9 10 1]
VIR (X)) 7) HUE@%?“%?
FUL*TE'FT'J (== 9 FIpuEEfy Bl (Xig) B
@%F”Flfﬁéﬁ (FT)o
?ﬁé& EEtLé[LE' (Ye) == 8 [V
%éﬁfﬁﬁﬁéxﬂ?(xg) TR (X)) BT
FI26 F1= 8 7] 20 FI (AhER ™ #]) [HREE
B (Xie) deﬁf’@%ﬁ?rﬁ'w " E 9
7 =i (X)) E%'FTE?L*TE‘FTRJ (== 8 7]
[E% [ (X13)E@%Flﬁ'w 10 F| 5 es
PR (Yo) HIZE 8 51 9 A sy
FP&mEr (Xo & Y)» 8 5[ ~ 10 F] V115
EE (Xio® X))~ 7526 = 8 5] 20 |1 (
AR W) (Xs) & 9 F] 21 = 10 £ 20
E‘ (o2 ~ = PR ) (Xig) VERR
PO LA 57 91 21
= 10 7] 20 [V [RERFY ~BEEF 10 5] 1 S35
DT TR 2 B e
%‘“ RS EI"”JF& SR FTJ rﬂjﬁ
1q—zl%kl;l]t(fi)
SRR ] A e
E*?FPEL ﬁ"/Ff}%EHT L/ LSS e N - |
%IE?FUE' P IR ST 0 (BT Y
v&%%@<n>w@ﬁﬂﬂﬁﬁ@ag

-

v»

Fﬁlfj 5746 & 5741 2004

FIPOP R (Xs ) S REE Py AR (=
0.54745%*) Gt » Z=FEFEAE i 30 FIPIE
RV B (X)) By SRR Y
ﬁﬁw«&>ww67¢% i g
PR ABAL § LY R
ﬂgl% ﬂgm A Fﬁ&i? FIH T H“JFEEW E
PR ELCBURT Sy 0TS -
r)f QRN Fiﬁﬁ!""% (Y2)
= ARGS9 B s flr R EURR R Y
- PEREE (Y AHRREEF 9 =2 9 7] Eﬁ
%%%TF’]E%E"F(% TR EREFARYE
Y- [OARY BACH(8 Bl = 9 K )
o S R AT B R
NSRRI [JIJ JJI‘P:'“E%E@T SN
e = AR IO PR i = IF EGIHT
%@ﬁﬁ[]pwﬁﬁbpﬁﬂVﬁﬁﬁ
HIIE[J’ﬁt)J [J“ <Y2>E‘)J#r&‘ (Y3> N
PREEEE > BT 10 FJ R PR R
L (Ys) =97 "/?%L*ETF%%ET (Ys)

EAEHTHAT FIE (- - ).
5= l&gfgﬁﬁ:ﬁ: % (Ys) (N %
jJ‘/\ 10 FJ HIFIJ) Bﬁ}‘%ﬂ l‘khA[l‘?ElIEllLrY

(Y2) @%?Tﬁﬁdﬁ B R
10 FI 5 HBEE (Xo ~ Yo~ Y7) 9 K] -
IOHHFVﬁﬁ%@(n Ys) HH R
%J/fﬁlr{ﬁ TN I’”’JF&HE‘[J/ TR BFE T
IR (Y9 F—JHIFIJ) Pl At
B -

FUASF I TR I R AR
HIBFEIRAE T HUB (R o B
PR 8 AR AR PR
VRO > IS 0 G B SRR © ()
# )RR 7 e A T R 11
,:%xﬁjfﬁﬁé@ﬁ@ﬁ% g g fIpe 3'1;?
tﬁ%éﬁ%[ 8 F] ~ 9 FE (Xlo Xn) =

?@&EJETTFP%L@F(YQ VIR
8 5]k 9 FI[EFNEN (X3~ Xig) 359 F F&ﬁé&
TR RY R BE TR (B Erfre
WY > e 89 FLY @il DRy e Al
e R (A7) -



AT GBI R TR R

op s e
_:.I: EA @é’ Y

¥

"

Y A g

1
EA

B P 53D

Table 5. Correlation coefficient between the peak population of white-backed planthopper in the monitoring fields and traps and the factors
which might affect its abundance in the second cropping season

Peak population in monitoring fields in

Catches in light trap

Independent factors 5th gen.  6th gen. 7th gen. Sept. Oct. Sep. Oct.
(Y1) (Y2) (Ys) (Yaq) (Ys) (Ye) (Y7)
Y : Peak population by direct counting in 1st gen. - 0.4849*  -0.0976™  -0.0235™ 0.0830"™ 0.1397" -0.0457"°
Y,: Peak population by direct counting in 2nd gen. ~ 0.4849% - 0.3991%* 0.3623™ 0.3812" 0.3307™ 0.3759™
Y;: Peak population by direct counting in 3rd gen. -0.0976™  0.3991* - 0.8740%* 0.9528** (0.5316** 0.4942%*
Y4: Peak population by direct counting in Sept. -0.0235™  0.3623 ™  0.8740*%* - 0.7577*%*% 0.5065%* (0.3837%*
Ys: Peak population by direct counting in Oct. -0.0830™ 0.3812™  0.9528**  0.7577** - 0.4832%  0.5290**
Y: Catches by a light trap in Sept. - 0.3307™  0.5316**  0.5065** 0.4832*% - 0.8101**
Y: Catches by a light trap in Oct. -0.0457™  0.3759™  0.4942*%*  0.3837* 0.5290** 0.8101** -
Xi: th;l;;fazi:g\xn within 30 days after 0.1760 ™ 0.2830™  0.2700™  0.3528™ 0.2520™ 0.1609 ™ 0.1986 ™
Xs: Catches by an air-borne net trap in Aug. 0.5475%% 0.2733™  0.2207™  0.3174™ 0.2206™ 0.1678 ™ 0.1721 ™
Xo: Catches by a light trap in Aug. 0.1962™ 0.2567™  0.6003**  0.5525%*% 0.5472%*% 0.6405** 0.6093**
Xio: Averaged temperature in Aug. -0.0652 ™ -0.4803* 0.3319™  0.2622™ 0.3366™ 0.7977** 0.8173%*
Xi;: Averaged temperature in Sept. - 0.2582"™  0.3115™  0.3595™ 0.3505™ 0.4001* 0.2860 "
Xi12: Averaged temperature in Oct. - - 0.3881* - 0.4857* - 0.4828**
X3: Total rainfall in Aug. -02051™  0.0639™ -0.0147™ -0.0165"™ -0.0388 ™ -0.3801* -0.1691 "
X4: Total rainfall in Sept. - - -0.4325%  -0.4679* -0.4033* -0.1588 "* -0.2882 "
)“6:ii;sggrm“ﬂﬂl°Ver401n“ﬂhrﬁ°nlhﬂy26t° -0.1037™ 02960  0.3593%  0.3268™ 0.3496" 0.7479%% (.7204%*
Xis: Days of rainfall over 40mm/hr from Sept. 21 to i i 0.2075 1 i 022741 0.6206%% 0.6276%*

Oct. 20

" Based on data from 50 monitoring fields during 1984 to 2002. All data recorded were transformed by (x+0.5)°" before analysis.

) The symbols ** and * are the same as Table 4.

3 YWPT: yellow water-pan trap.

Ttide 5 38 o bty e [ degaf

Y43



326 Ty F’?fﬂﬁ 5T46 5 ST4H] 2004

5~ DB R g:-pz‘*%'*“’* 2 3=3 S’Kﬁéa*‘”‘ YRR LRt BV AR o I
B8 AR Y-~ IR Fr@ﬂ r/;;ﬂ VR fififl0.41 % 091 HF

TREAPRREEE [N By > IR WA I EARE - VAR ARYE (P=0.01)

SIATE S FALECE PR R Y AR S B RO VIRt S - R

= Pk o anb['g:ggr[/ E[ﬂ“;;g;ﬁ;g& MR o

ERRER 5y WA (R Ty 5T B

E'U[ﬁ?ﬁ"@ﬁ @QH‘F'* P B RIS E =t =
PEITE 5 EIFL S N foe P IR =
e 5 i MEEREROTILGE PR R e B
izl@ﬁlfﬁ e 532 WS o JIER SR TEEFREE, - WYYE f R R S
FITRRGE SO 2 SRR O - g s g S

ﬁé@ﬁf » R PR ERTER ] ST SYHIEE 10.25 = 10.63°C» 10.37 = 12.07
B3 ERRT O SRR e LY G e C 0 sy - ] FYE IS 352 2 393.9

FoA BT DRI R 2T VR A
Table 7. Regressmn equatlons for forecasting the population abundance of white-backed
planthopper in the first and second cropping season at Chiayi, Taiwan

. . 2
Regression equations R value P value

For the first cropping season
Based on WBPH population by counting method in late May

Y;=10.46 + 0.35X, - 0.12X4- 0.15X;; -1.89X;5+ 0.21X 0.5978 0.0001
Based on WBPH population by sweeping method in late May

Y,=-3.70 +1.50X; + 0.26X9 -0.17X;; + 0.98X,3+ 0.88X¢ 0.6113 0.0001
Based on total catches of WBPH by light trap in May

Y3;=8.44 +1.05X7—3.29X 14+ 0.72X5 + 1.71X, 0.9105 0.0001

For the second cropping season
Based on WBPH population each generation in monitoring fields

=0.94+ 0.16X5—0.43X,9 0.4090 0.0018
Y,=-1.21 +0.13X9+ 0.05X;3— 0.02X,3 +1.03Y, 0.5569 0.0009
Y;=-2.49 +0.28X,+ 1.93X,, 0.4382 0.0001
Based on WBPH population in monitoring fields in Sept. and Oct.

Y4=0.03 +0.09X9—0.19X 4+ 1.92X>, 0.5652 0.0023
Ys5=-196.49 + 0.23Xo+ 23.74X,, + 13.77X,, + 2.98X7, 0.6203 0.0002
Ys5=-52.49 + 10.59X,,+ 1.18Y}4 0.6714 0.0001
Based on the catches of WBPH by light trap in Sept. and Oct.

Ye=315.54+ 1.03Xo + 5.04X 19— 67.12X1; 0.8663 0.0001
Y;=-14.31 + 0.68Xo+ 3.56X 0+ 0.55X7; 0.8950 0.0001
Y;=2.67+0.71Y 0.7575 0.0001

" Variables same as in Table 4 and 5 except following variable for the second cropping season.
X19: Days of mean wind speed higher than 5m/s from July 26 to Aug. 20, X,,: Days of
rainfall over 30mm/h from July 26 to Aug. 20, X,;: Rainy days from Aug. 1 to Sept. 10.
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Fig. 3. Comparison of wh1te backed planthopper abundance estimated by three methods
during the peak population period in the first (May to June) and second (September to
October) cropping season in Chiayi region from 1982 to 2002.
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ABSTRACT

Cheng, C. H.*, and Huang, S. H. 2004 Population fluctuations and forecasting
of the white-backed planthopper, Sogatella furcifera on rice in Chiayi region,
Taiwan. Plant Prot. Bull. 46: 315-332. (Chiayi Agricultural Experiment Station, TARI,
Chiayi, Taiwan 600, ROC)

The white-backed planthopper (abbr. WBPH) (Sogatella furcifera (Horvath),
Homoptera: Delphacidae) is an important insect pest of rice in Taiwan occasionally.
Present study was conducted to investigate its population fluctuations, to determine
the factors affecting abundance, and to develop the models for forecasting its
population abundance based on the data collected from the monitored fields and traps
from 1982 to 2002 in Chiayi region. According to the catches of adult by traps and
the population monitoring in paddy fields, the population of WBPH in recent years
tended to increase distinctively, especially in the second cropping season. It was
observed that the WBPH could overwinter on ratooning rice in Taiwan with a very
low population of macropterous adult which could supposedly migrate to the
early-planted rice of the first cropping season from late December to the beginning of
January. The adults of the first generation from the early- planted rice appeared from
late March to early April and most of them migrate to the later planted rice. The
population peak in the first cropping season mostly appeared during the nymphal
stage of the third generation from late May to early June. However, the population
abundance in the third generation was positively correlated with the total catches of
air-borne net trap from late April to early May, but not with the overwintered
population, indicating the influence of immigrant population affecting its peak
population was greater than that of locally overwintered population. On ratooning
rice of the first cropping season, very rare nymph could be observable, except
macropterous adults. In the second cropping season, the WBPH went through 3 to 4
generations. The populations of the insect in paddy fields were greatly affected by the
date and population of immigrants as well as the planting time of rice. The
early-planted rice usually received higher population of the immigrants, and the
population peak mostly appeared in the fifth generation, while in the common
(middle) or later-planted rice, the population peak appeared in the nymphal stage of
the sixth or seventh generation, but mostly in the seventh generation in the later
planted rice. Population abundance was positively correlated with the total catches by
light trap in August, and the temperature in September and October, but it was
negatively correlated with the average temperature in August and rainfall in
September and October. The population declined sharply in the eighth generation
from late October to early November, and macropterous adults could rarely be
observed on ratooning rice from December to early January in a few years. Several
models for forecasting its population abundance both in the first and second
cropping season were developed for further tests of their validity.

(Key words: white backed planthopper, Sogatella furcifera (Horvath), population
fluctuations, population forecasting, rice insect pest)
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