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Fig. 1. Comparison of the efficiency and the trend of population fluctuation between the catches of C.

suppressalis adults by using a sex pheromone and a suction light traps, and the possibility of using

total effective temperature (800 DD) to conjecture the population peaks from its preceding generation
(indicated by the + marks in the horizontal straight lines).
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Table 1. Variation in ratio of pheromone trap and light trap catches of C. suppressalis_adult in

different generations in Chiayi region

Gene-> No. moths/ Trap
rations  Tmps® 1991 1992 1993 1994 1995 1996 1997 1998 1999 Total’
overwin- L 133 245 46 - 14 26 74 17 132 687
tered P 1950 898 1211 1157 121 49 257 69 183 4738
gener. P/L 14.7 3.7 26.3 8.6 1.9 35 4.1 1.4 6.9
Ist. L 542 79 72 - 45 62 140 169 56 1165
gener P 741 795 554 763 109 59 298 190 178 2924
P/L 1.4 10.1 77 2.4 1.0 2.1 1.1 3.2 2.5
2nd. L 7090 4398 875 - 124 220 724 835 323 14589
gener. P 671 2624 2745 1558 178 878 526 367 442 8431
P/L 0.1 0.6 31 1.4 4.0 0.7 0.4 1.4 0.6
3rd. L 334 64 46 - 28 44 33 42 9 600
gener. P 165 186 331 86 12 152 121 69 42 1078
P/L 0.5 2.9 7.2 0.4 35 3.7 1.6 4.7 1.8
4th. L 263 35 19 - 79 59 177 103 49 784
gener. P 200 556 555 74 14 45 119 41 91 1621
P/L 08 159 292 02 08 07 04 19 21
Total L 8362 4821 1058 290 411 1148 1166 569 17825
P 3727 5059 5396 3638 434 1183 1321 736 936 18792
P/L 0.4 1.1 5.1 1.5 2.9 1.2 0.6 1.6 1.1

D Excluding the catches of 1994,

2 Overwinered generathion: Late December - March, 1st generation: April - May, 2nd generation: June - July,
s 3rd generation: late July - mid. September, 4th generation: late September - early December.
) P: catches of pheromone trap, L: catches of light trap.



R B A — AR B T 205

T BEME_(IET g
PEAEE BT S LIRSS &/
HEEAE R AR - AR TE A Sk
FIEERPUE AT 1> 161D i e g 4
R A = PSR KRR AT B o
o1 (AR Z I - (i
BERENEFIBENT BRI USSR T 48
Bz - BRI aA R - RIRS S
HE - R E R A HHRTEEHE 2

=EFEEE (B—)  EH#HBEYRTER
A R PR B IR A RS S O i
DASER— BT A 800+50 H @S
TEEFIR A SR A SR
—REBTFUR - BAHARERSAHER 12 B
H~ THE 4 H LA B — i R 2
BHaE 3 B LA T 50%Eaa IR0 2
A5 3 Xa% 3 HE 3 ¥4 FEEERET
H oo [ 1991 F 1999 £ ERIEER > 112 B

R~ VBRI (IR T AR 8 HE B, I A R B S0% HH TR > s
Table 2. variations in the appearing period, peaked catches and 50% catches of pheromone trap
in different generations adult of C. suppressalis in Chiayi reagion

Overwintered generations 1991 1992 1993 1994 1995 1996 1997 1998 1999
Date of the highest Catch (Month/day) 2/11  3/2  2/17 2/18 2/15 3/8 3/10 2/16  3/5
Date of next higher catch (Month/day)  3/4 2/5 v1s - 3/9  3/17  3/18 1717 1/18 21
50% Catch (Month- half decade) 2-4 31 2-4 2-4 2-4 3-2 3.2 2.3 2.1
Period / Appearing 12/9- 12/7- 11/28- 12/4- 12/3- 12/2- 12/7- 12/6- 11/28-

3/22 473 4/2  -3/31  3/31  4/5 44 327 412

Ist generation
Date of the highest catch (Month/day) 4/19  4/28 4/29 4/18  5/1 5/8  4/28  4/13  4/19
Date of next higher catch (Month/day) 5/16 - - 5/6  5/26 - 5/19 5/20 5/3
50% catch)(Month- half decade) 4-5 4-6 4-6 4-5 51 5-2 5.2 4-6 4-4
Appearing period 3/23- 4/4- 4A3- 4/1- 4/1- 4/6-  4/5-  3/28-  4/3-

; 524 5/29 5121 5127 62 6/7 5130 5/22  5/21
2nd generation
Date of the highest catch (Month/day) 6/14 6/12  6/9  6/17 6/26 6/28  6/9 6/5  6/10
Date of next higher catch (Month/day)  7/5 - 6/23 - - 722 714 6/17 - 5/28
50%catch (Month- half decade) 7-1 6-4 6-3 6-4 6-6 6-6 6-5 6-4 63
Appearing period 5/25- 5/30- 5/22- 5/21-  6/3- 6/8-  6/4- 5/23- 5/22-
712 731 716 722 /14 726 725 /17 7/16
3rd generation
Date of the highest catch (Month/day) 8/14 8/10 8/11 8/17 8/19 8/12 8/6 724 8/4
Date of next higher catch (Month/day) 7/29  9/21  9/15  9/9 - 9/13  9/19  9/11  9/10
50% catch (Month- half decade) 8-4 9-4 7-6 9-2 82 9-4 82 7-6 82
Appearing period 7727- 8/1-  T7- 7123- 7/15- 7/27- 7126- 7/18-  7/23-
9713 1072 9/11  9/16  9/22  10/4 9126 9/18 9/24
4th generation
Date of the highest catch (Month/day) 10/7 10/16 11/26 10/21 10/25 10/21 10/20 10/16 10/15
Date of next higher catch (Month/day) 11/22 11/6 10/21 - - - - 10/30  11/5
50% catch (Month- half decade) 10-2 10-4 11-4 10-4 10-6 10-5 10-5 10-5 10-4
Appearing period © 9/13- 10/3- 9/11- 9/24- 9/23- 10/5- 9/27- 9/18- 9/25-
11729 11/27 12/3  12/2  12/1  12/6 12/5 11/27 11/26
Accumulated temp. (Dec. to Feb.) 1567 1496 1568 1581 1570 1466 1498 1641 1643
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Table 3. Variations in degree-days between two successive population peaks of C. suppressalis

adult

Degree—daysl)

Intervals of popul-peaks 001 1992 1903 1994 1995 1996 1997 1908 1999 AVerage
meanstsd
4th to over wintered gener. 878 929 789 855 810 731 924 899 119 852.9+65.6
overwintered to Ist. gener. 575 635 609 456 605 534 512 517 473.5 544.9+64.9
Ist to 2nd. gener. 799 772 564 886 814 743 598 741 686  733.7+103.1
2nd to 3rd. gener. 997 959 1070 974 863 751 931 812 889 916.2+98.3
3rd to 4th. gener. 814 904 1030 853 969 1053 1094 1321 1078 1012.9 + 152.7

1) Form the highest population peak in a generation to the highest population peak in the next
generation, based on the developmental threshold temperature 12°C.
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Fig.2. Relationship between the cumulative
temperature (in square root) from
December to February to the period
(expressed as the number of half
decade starting from February) of the
highest emergence of C. suppressalis
adult of overwintered generation
(including 95% confidence limit).
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Fig.3. Relationship between the cumulative
temperature (in square root) from
February to April to the period
(expressed as the number of half
decade starting from April) of the
highest emergence of C. suppressalis
adult of the first generation (including
95% confidence limit).
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suppressalis adult by the sex
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Fig. 5. Relationships between catches of C.
suppressalis adult by the sex
pheromone trap in the emergence
periods of the overwintered and the
first generations.
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Table 4. Regression equations for predicting population abundance of C. suppressalis adult in the
overwintered and first generations at Chiayi

Independent variable” Regression equations r p-value
For the overwintered generation
X1 y5=2.0905+1.474x, 0.683 0.0061
X1 X4 y 5 =7.664+1.509x; —0.466%4 0.725 0.0207
XXy .. ¥sTo831141.546x,73.264x; 0714 00234
S For the first generation S
X1 v1=7.380+0.531x1; 0.823 0.0007
X11X4 y1=2.807+0.552x,;+0.370x4 0.901 0.0010

1

xy: adult/trap in the 4th generation in square root

x3: averaged temperature from last December to February
x4: Total rainfall from February to March in square root
X11: adult/trap in the overwintered generation in square root.
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ABSTRACT

Cheng, C. H.* 2000. Monitoring and forecasting of rice stem borer, Chilo
suppressalic (Walker) based on the sex pheromone trap catches. Plant Prot. Bull.
42: 201 - 212. (Department of Plant Protection, Chiayi Agricultural Experlment Station,
TARI, Chiayi, Taiwan, R.0.C.)

The rice stem borer (Chilo suppressalis (Walker)) has gradually resumed its
importance in rice insect pests in Taiwan since the years of 1980. Occasionally, it could
cause severe damage on rice sporadicically. Monitoring of its population dynamics and
forecasting of the time and amount of adult emergence become importance in.
determination of control needed. Based on the data collected with the sex pheromone
traps and the suction light traps in paddy fields from 1991 to 1999 at Chiayi , it showed
that the pheromone trap was more efficient than the suction light trap in monitoring of
the population of rice stem borer though the fluctuating trend of adult catches with both
methods were quite coincident. The catches with the pheromone trap were 6.9 and 2.5
times greater than that of suction light trap while the adult population were low in the
overwintered and the first generation, respectively. But such differences became
negligible or adverse as adult population was high in the second generation. The stem
borer basically occurred five generations a year with three generations in the first
cropping season and two generations in the second cropping season. The adult
population in the first cropping season was markedly higher than the seconds'.
Disruption of the habitat between the cropping seasons and high temperature and heavy
rainfall in the early growing stage of rice in the second cropping season were the
factors to limit the population in the second cropping season. The total effective
temperature was not reliable to determine the emergence peak of adults for all

generations, but it could be predicted with the period of the emergence peak of the

preceding generation and the accumulative averaged daily temperature from December
to February and from February to April for the overwintered and the first generation,
respectively. One the other hand, the adult population abundance of the overwintered
and the first generation were highly correlated with its preceding generation. Several
predicting equations had been developed for forecasting the time and amount of adult
emergence in this study for further inspect of their applicability and reliability.

(Key words:rice stem borer, sex pheromone, population monitoring, forecasting of
adult emergence.)
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