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Table 1. Comparison among the catches of the immigrant smaller brown planthopper (SBPH) by
yellow water-pan traps within 30 days after transplanting in the early, middle, and late

planted paddy fields, 1985-2001

Date of transplanting No. fields observed.” — No. of SBPH

x+ SD Range
First cropping season
Before Jan. 10 1 760 76
Jan. 11-20 11 28.9+ 38.0 0-125
Jan. 21-31 15 11.8+21.0 0-24
Feb. 1-10 7 443 +5.55 0-16
After Feb. 10 3 1.33+1.52 0-3
Second cropping season
Before July 10 2 11.0 £ 5.66 7-15
July 10-20 5 35.2+42.36 1-92
July 21-31 19 8.21 £11.02 0-45
Aug. 1-10 12 4.67 £ 4.27 0-16

Y Total number of monitoring fields observed in 15 years
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Fig. 1. Population quctuatlons of the smaller brown planthopper in different transplanted rice
in the first and second cropping seasons, Chiocho, Chiayi, 1986 (*YWPT: yellow
water-pan trap).
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Table 2. Relationships between the population’ peaks of smaller brown planthopper and
transplanting time of rice in the first and second cropping season from 1985 to 1990,

Chiayi
Date of ﬁNeI%S — Emergence of population peaks
transplanting obs. transplanting period plant stages
First cropping season of rice
Dec. 19-29 3 134.3+£3.0 April 29- May 7 milky stage
Jan. 1-10 1 126 May 11 heading stage
Jan. 11-20 10 122.3+8.1 May11-26 heading to doughy with 50 %
at milky stage
Jan. 21-31 19 1135+ 5.6 May 12-30, mostly from heading to doughy Wlth
mostly from heading to
May 16-25 .
milky stages
Feb. 1-10 10 107.7 £ 14.3 May 12 to June 10, heading to ripening stages,
mostly from May 26 with mostly from heading
to June 5 to milky stages
Feb. 11-20 3 1140+ 229 May 13toJuly 2 heading to doughy stage
Second cropping season of rice
July 8 1 91 Oct. 6 milky stage
July 16 1 75 Sept. 29 heading stage
July 20-25 9 86.5+6.1 Oct. 15-27 heading to doughy stage with
77.8 % at milky stage
July 26-31 9 92.6 + 11.25 Oct. 9 to Nov. 11, mostly hea@ ng to ripeni ng stage
from Oct. 21 to Nov. 5 with 56 % at .m”k.y stage
and 44 % at ripening stage
Aug. 1-5 13 95.8+10.8 Oct. 17 to Nov. 18, milky to ripening stage, with
mostly from Nov. 46 % at ripening stage and
6-15 23 % at milky stage

Aug. 10 1 93 Nov. 11 ripening stage
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Fig. 2. Population fluctuations of the Smaller brown planthopper on ratooning rice of the first

and second cropping season, 1985. (Arrow indicates the date that rice was harvested.).
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Table 3. Comparlson among the rate of brachypterous adults of smaller brown planthopper
cought by sweeping nets in the different planted rice in the first and second cropping

season, 1985-2000

No. % brachypterous adult
Date of .
olanting field 1st gen. 2nd gen. 3rd gen.
obs. Mean Range Mean Range Mean Range
First cropping season
Dec. 19 1 28.6 - 14.0 - 28.6 -
Jan. 10-20 9 20.3+t195 0-43.6 25.0+14.1 56-516 12.9+15.0 2.2-51.1
Jan. 21-31 10 18.5+16.9 0-42.6 21.2+15.7 0-45.8 3.4+3.1 1.8-40.8
Feb. 1-10 6 12.6+14.2 0-306 15.8+16.8 0-428 10.7¢179 0-29.9
Feb. 11-20 2 0 0 6.1+8.6 9.8-12.2 0 0
Second cropping season
July 8 1 50.0 - 70.6 - 21.6 -
July 11-20 5 13.1+9.1 0-16.7 34.6+21.2 16-51.3 19.1+12.8 5.9-40.0
July21-31 11 25.6+19.6 0-60.0 39.5+20.1 6.3-63.2 20.2+13.6 0-415
Aug. 1-10 8 36.2¢25.1 0-80.0 288+244 42-605 15.1+16.8 0-52.3
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Fig. 3. Comparison among catches of the smaller brawn planthopper by airborne net traps and

light traps from May to July in the first cropping season and from Oct. to Dec. in the

second cropping season, and the highest catches by sweep nets in monitored fields.
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Table 4. Correlation among the catches of smaller brown planthopper by different traps and
popul ation abundance of the insect in the monitoring fields”

Y1 Y2 Y3 X1 X2 X3

Y1 -

Y2 0.49673* -

Y3 0.53700* 0.58207* -

X1 -0.05227 -0.07483 -0.20130 -

X2 0.08346 -0.01799 -0.37346 0.71800** -

X3 -0.10619 -0.25227 0.01775 0.74407** 0.29796 -

Z1 0.48005* 0.47460* 0.25472 -0.67094**  -0.44870" -0.64718**
z2 0.58113* 0.57989* 0.40272" -0.43879" -0.15725 -0.37976
N1 0.62031** 0.34906 0.38206 -0.57202* -0.36998 -0.58132*
N2 0.57619* 0.31688 0.38125 -0.64725* -0.39908 -0.66379**

Y Figures were transformed to square roots before analysis. The symbols A, *, and **
indicate that the correlation coefficient was significant at the 0.1, 0.05, and 0.01 levels,
respectively.

Y 1: catches of SBPH by light traps from May to July in the first cropping season.

Y 2: catches of SBPH by light traps from Oct. to Dec. in the second cropping season.

Y 3: catches of SBPH by light traps from May to July in the first cropping season of the
following year.

X1: catches of SBPH by airborne net traps from May to July in the first cropping season.

X2: catches of SBPH by airborne net traps from Oct. to Dec. in the second cropping season.

X3: catches of SBPH by airborne net traps from May to July in the first cropping season of
the following year.

Z1: the highest number of SBPH caught by 20 sweep nets in the first cropping season.

Z2: the number of SBPH caught by 20 sweep nets during the milky to doughy stages of rice
in the first cropping season.

N1: the highest number of SBPH caught by 20 sweep nets in the second cropping season.

N2: the number of SBPH caught by 20 sweep nets during milky to doughy stages of rice in
the second cropping season.

B (Xg) (HE '}»m— I I KA T S| *Pﬁ*()hzi 5 PEEA
HAPLEGE (Xp) BT 5 -, DHPLE iR B S A S R T
BEEBGIA » S22 S B e TR A R Ty
raETE x—@v g g /@15'}»3 RTE TS T A PR T L WE TR

F U RN T o %"%&’“’%ﬂr e I SVE T Ol Cl S R Wﬁrﬁ ST “HJ
A 30°CT T R EIS I E Y SRR TR U E iz
ABIEBEE 2] 4 4 - s %nﬁ?ﬁ”fgji»ai f@sﬁ 2
1‘”’#}*1‘? T IR R RIS ) s RS R (4 B ) o ¢ RR -'T'ézzé..;'/
ECRE I e R - 2 zz %':3:4;4‘ EUASE L G R AL
Gisp - :'?_?'Bv’wﬂ"— FE2[@25 s h, 27 1084-1985 ' LR 1R



R Y BREEEEEE A S 27

'7':2\‘#;( J’ ;_/%::‘:'“'-'d =
HErE e ps
\ ;‘;l’g\——J“"qJ:‘J

i

\d*

H
“)

:Elﬂ. 17

T
F
S
[N 3

)

7 i
"
e

>. I 1\
7 RE
1y
o
\\‘J

\(\
|
=

r

-

A
‘QE 7‘[ -‘f]ﬁ A= Jjjﬂ“iz“J o

|

I
R
_Il
I

Hik
Piinag
[
135
f\

- i?'.'m JEIEADT, = 5
SpE S E 1) HE e
ERRE NG SRR 2
D EE SUN YR
o e
ERENE S I
PIRIR TR e F
J 1990" . J? “EEH 7""‘17%1_3’ 5 RIS
IEGTEAE e /HJ’“ E=l A I e
= = ’ %Qf@

E U NG

/L A e
o r TR

FIR Fop RIS VIR VR E s
BGOSR EEC T

ae ot

B (N SUBE IV IRIR TRAV ALY 25 0 1)

wAPLER BT EE S S8

jl%' o 3_?"%‘]_: Ilgcﬁ TE LN AT i r:':'JJ R

LRy &R ’I"?Qﬂ’h f& =5 4 s 22

T TRE RV R EHO*'Q}}‘? RELED

LB B
5

\_
1
T

%
;LU

s I*EFchmu“ ’ A']

& Jséfw e '“”U”
*,ﬂa;?M%fm@vbwﬂ“waﬁaL/
]zﬂ;u Z.y BN II#. }1,— E",gﬁ z ?*’m /:J 1_ oE',
g 55 R 1985 % 2001 ' RS2 IR
TRISVEE T WL RIS T &
B 1 2N

4

1

< "\'qa 1Ny

7 G 3: Etl—’J’ i %
“,, ‘l[ e l,)s,,::(.v_,,\ oFI

:k/)/:% - 3 2 \‘ll:-:t E/\ ,I
e s BEGG BLES - SHTED IR PEANALY

J_ {/- |- I o =

E iHE B (Xs) wm /Jz%ﬁfﬁﬁj
EEC(Xg) BEFREE > - D I BIES
(Xu) % fJ;'/hJi (X12) 7"“512’5:‘ =
R

o

S A

s 18= o

A (Y5)
wa—aer%
lJWﬂ“W%wﬂ@%”hﬁﬂ (Xs
HE (Xg) B N Ry
10mm 7 ETge (Xyo) 20523
S-S
HEhE e E g (Xe)
FTpA A 5 m ( Xae
| Dy E R R E A 40 mm

S ST

S B B B T

va%%wwy,ziJu%maﬁ
) L

N~
—
|

oA AR
40 mm /]:[z“( <X14> B
ﬁ'“l ?”'}5 /-/ii
S JE 5 IS AN ALY EpEE
VIR TR g R E

1R 98 0 B TR

Y T

"]».

N

— —

<N e— \F—
I 1
(e
1l g
< [ah

e

i
PRI
R ] .

i "I‘li

.
. T
>
bl
=%

|
e

W.\
N
‘_\é_
P

Jup

oW
e

\u 1
R
_Il
Fl, P!
& 5
Jopt
e
5
—_—
e
~
—E

R
WA I [y S E
Bl RIZHED 2 2

T

=

=
L

g gl
11
o
-

i
Rl
™

X

J"
N S

B

ety

|

N

: B
BT

-
X3 M
Lol

5N
H e
Pl
=

e A

jrm
SN

1



28

:(\

Table 5.

PR AT 57458 HY1H] 2003

SR TR CIG T e g S TSRS L R (M,

Description of dependent and independent values used in the anaIyS|s of factors
affecting the populatlon abundance of smaller brown planthoppers and for setting up the
forecasting models”

1. For thefirst cropping season of rice

Y7

Xo:

X10:
X
X3
X1a4:
Xis:
X6

: The highest population of SBPH in monitored fields after the heading stage.

The highest population of SBPH in monitored fields from the milky to doughy stages.

: Total catches of SBPH by light traps from May 16 to June 10.

: Total catches of SBPH by light traps and airborne net traps from May to June.

: Total catches of SBPH by airborne net traps in Dec.

. Total catches of SBPH by airborne net traps in Jan.

: Total catches of SBPH by airborne net traps in Feb.

: Total catches of SBPH by light trapsin Apr.

: Total catches of SBPH by 8 yellow water-pan traps in the previous Dec.

: Total catches of SBPH by 8 yellow water-pan traps within 30 days after transplanting.
: Total catches of SBPH by 8 yellow water-pan traps from Feb. to Mar.

Average temperature from Dec. to Jan.
Average temperature from Dec. to Mar.
Average temperature from Jan. to Feb.
Total rainfall from Mar. to Apr.

Total rainfall in May.
Total rainfall in June.
Total rainfall in May and June.

2. For the second cropping season of rice

Y4
Ys:

Y3

The highest population of SBPH in monitored fields in Oct.
The highest population of SBPH in monitored fields after the heading stage.

: The highest population of SBPH from the milky to doughy stages.

Total catches of SBPH by light traps from Oct. to Nov.

: Total catches of SBPH by airborne net traps from Oct. to Nov.

: Total catches of SBPH by light traps and airborne net traps from Oct. to Nov.
: Total catches of SBPH by light traps from July 16 to Aug. 31.

: Total catches of SBPH by light trapsin Sept.

: Total rainfall in Aug.

. Total rainfall in Sept.

: Average temperature in Aug.

: Total catches of SBPH by 8 yellow water-pan traps within 30 days after transplanting.
: Total catches of SBPH by 8 yellow water-pan traps in Sept.

: Total catches of SBPH by light traps from July to Aug.

: Total catches of SBPH by airborne net traps from July to Aug.

: Days with rainfall exceeding 10 mnvh in August.

: Days with rainfall exceeding 40 mnvh in August.

: Days with rainfall exceeding 10 mnvh from Aug. 16 to Sept. 15.

: Days with rainfall exceeding 40 mnvh from Aug. 16 to Sept. 15.

: Days with rainfall exceeding 10 mnvh from Sept. 16 to Oct. 15.

: Days with rainfall exceeding 40 mnvh from Sept. 16 to Oct. 15.

: Average daily maximum temperature in Aug.

: Days with mean wind speed exceeding 5 m/s in Aug.

: Days with mean wind speed exceeding 5 m/sin Sept.

Y All dependent and independent values were transformed with +/X+1/2 before analysis.
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Table 6. Analysis of the factors affecting to the population abundance of smaller brown
planthoper in the first and second cropping seasons”

Correlation coefficient (r)

Dependent factors

Y1(Ys)? Y (Y g)? Y5(Y3)? Yg(Y7)?
First cropping season
X1 -0.28 0.06 -0.07 0.04
X2 -0.42° -0.15 -0.18 -0.19
X3 0.24 0.44" 0.24 0.16
X4 0.21 0.11 0.64** 0.54*
X5 0.33 0.53* 0.47" 0.56*
X6 -0.04 0.07 0.20 0.29
X7 0.15 0.12 0.20 0.30
X8 0.08 0.10 0.21 0.30
X9 -0.57* -0.57* -0.23 -0.06
X10 -0.69** -0.65** -0.19 0.05
X11 -0.42° -0.50* -0.34 -0.21
X12 0.03 -0.02 -0.29 -0.19
X13 0.01 -0.05 -0.19 -0.07
X14 -0.05 0.04 -0.21 -0.07
X15 0.01 0.03 0.07 0.28
X16 -0.02 0.04 -0.01 0.25
Second cropping season
X1 0.34 0.35 0.20 0.03
X2 0.01 - 0.27 0.42/
X3 -0.24 -0.21 0.15 0.06
X4 -0.10 -0.04 -0.14 -0.06
X5 0.49* 0.42/ 0.05 -0.01
X6 0.45/ 0.43/ 0.09 -0.12
X7 -0.21 0.33 0.04 0.20
X8 0.40 0.37 0.63** 0.50*
X9 -0.42/1 -0.43A 0.04 0.30
X10 -0.42/1 -0.36 0.19 0.14
X11 -0.18 -0.15 0.16 0.07
X13 -0.06 0.01 0.29 0.20
X14 0.15 0.15 0.17 0.38
X15 0.21 0.22 0.09 -
X16 -0.10 -0.11 0.38 0.46/
X17 0.20 0.11 -0.24 -0.05
X18 0.08 0.13 0.25 0.30
X19 0.32 0.36 0.47/\ 0.59*

Y For descriptions of dependent and independent symbols, refer to Table 5.

2 Dependent symbol Y outside the parentheses indicates the value used factors affecting the
SBPH population in the first cropping season for analysis, while those inside the parentheses
used data in the second cropping season for analysis.

% The symbols /., *, and ** indicate that the correlation coefficient between independent and
dependent values were significant at the 0.1, 0.05, and 0.01 levels, respectively.
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Table 7. Regression equations for forecasting the population abundance of smaller brown
planthoppers in the first and second cropping seasons at Chiayi, Taiwan®

Regression equation R’ value P value
For the first cropping season
1. Based on the population of SBPH in monitored fields
Y 7=301.75 - 0.84X,+ 1.22X5- 2.91Xg- 63.66X10- 0.60X13 0.8550 0.0003
Y 7=292.11 - 0.67X2+ 1.17X5- 2.95Xg- 63.30X 10 0.811 0.0003
Y 1=357.64 - 2.04X,+ 6.17X3- 78.84X10 0.7746 0.0002
Y 1=396.79 - 1.87X,+ 7.01X3- 91.32X 0+ 0.68X 15 0.8316 0.0001
2. Based on total catches of SBPH in light traps from May to June
Y 5=242.51 + 3.64X4+ 1.55X5 - 3.53X- 56.29X11 0.7988 0.0004
Y 5=239.85 + 3.66X4+ 0.94X5- 57.19X 11 0.7418 0.0004

3. Based on total catches of SBPH by light traps and airborne net traps from May to June

Y 8=-14.48 + 4.62X4+ 1.42X5+ 2.49X 14 0.7312 0.0005
Y 8=22.08 + 3.41X4+ 1.47X5 0.6521 0.0006
For the second cropping season
1. Based on the population of SBPH in monitored fields
Y 4=-357.53 + 0.28Xg + 69.92X5+ 10.14X35- 20.08X16 0.6633 0.0073
Y 5=-258.94 + 49.60X5 + 2.13Xs+ 0.34X3 0.5327 0.0167
Y 5= 8.80 + 2.03Xe+ 0.45Xg- 0.79Xg 0.5816 0.0084
2. Based on total catches of SBPH by light traps from Oct. to Nov.
Y 3=1.17 + 1.21Xg- 17.35X 14+ 17.48X 19 0.7107 0.0008

3. Based on total catches of SBPH by light traps and airborne net traps from Oct. to Nov.

Y 7=-18.17 - 1.15X4+ 2.54Xg+ 17.74X 14+ 37.99X 16

0.6681 0.0048

Y For descriptions of dependent and independent symbols refer to Table 5.
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ABSTRACT

Cheng, C. H.* 2003. Studies on the population dynamics and forecasting
population abundance of smaller brown planthopper, Laodelphax striatellus
(Fallén) on rice in Taiwan. Plant Prot. Bull. 45: 17 - 33. (Chiayi Agricultural
Experiment Station, TARI, Chiayi, Taiwan, 600, ROC)

The smaller brown planthopper (Laodelphax striatellus (Fallén) (Homoptera:
Delphacidae) is an important insect pest of rice in Taiwan; in addition to causing
direct damage by sucking nutrients from vascular tissues of rice plants, it also acts as
a vector for transmission of rice stripe virus disease. The present study was conducted
to determine the population dynamics of this insect pest, factors affecting the
population abundance, and the development of models for forecasting the population
based on data collected from monitored fields and traps since 1985 in central Taiwan.
Data indicate that the smaller brown planthopper goes through 8 generations a year,
with 3 generations for each crop of rice. The population peak, regardless of planting
time, appeared mostly during the milky to doughy stages of the rice. In general,
macropterous adults of the smaller brown planthopper immigrated successively to
paddy fields soon after transplanting. The population of immigrants was significantly
higher in paddy fields planted earlier than those planted later. Since the ratio of
brachypterous adults in every generation was lower then 35 % both in the first and
second cropping season, a portion of the newly emerged adults from the earlier
planted rice either migrated to the later planted rice or drifted away in the air. In the
first cropping season, the highest population of the planthopper in paddy fields was
positively correlated with catches by light traps, but was significantly negatively
correlated with catches by airborne net traps from May to July. Similar relationships
were also observed among field populations and catches by light and airborne net
traps from October to December in the second cropping season, but the correlations
did not reach statistical significance. Further analysis of the factors affecting the
population abundance of the planthopper showed that catches by yellow water-pan
traps in ratooning rice during last December and the average temperatures from the
previous December to March were the most important factors affecting the population
in the first cropping season. However, catches by airborne net traps from July to
August or catches by yellow water pan traps within 30 days after transplanting,
average temperature and days of rainfall exceeding 10 mm/h in August, and times
when a typhoon was present were the important factors affecting the population in the
second cropping season. Several models for forecasting the population abundance
were developed for the present study to further test their applicability.

(Key words: smaller brown planthopper, Laodelphax striatellus Fallén, population
dynamics, population forecasting, rice)

* E-mail: chcheng@dns.caes.gov.tw
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