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Fig.1. Change in trapped insect number with time under different density of traps
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Table 1 Effect of wind velocity on the trapping efficiency of tobacco cutworm by sex

pheromene (Oct, 1984 to Aug, 1985)

Wind velocity 0-1 1-4 4-7 7-10 >10
m/sec
Trapped Seriously
efficiency Poor Normal Unstable Declined declined
Decline Highest Decreased Greater than
in trapped trapped in trapped 50% decrease
rate(based rate rate but in trapped rate
Remark on the within 50%
records Based on the records of
of Apr/16 Jan./8, May/7, 19,26,29
and 22, and Jun/3,4,9,20,29
and May/
10,11,28)
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Table 2 Trapped insect number under mono and multi-culture(crop)

Crops ' Average No. of
insect trapped
Rice : 1.58
Vegetable (TARI farm) 1.69
Special crops 1.75
Vegetable (Nantun, large scale) 1.76
Upland crops 3.14

== BBEEESSBEGHERA S AR K 5 Has R

Table 3 Correlation of trapped insect number between mono and multi-cropping

Treatments . Correlation Linear
coefficient(r)
Rice vs. multi- 0.67 Y=024+183X Fig4

cropping (TARI farm)

Veg. vs. multi- 0.58 Y=-096+243X Fig5
cropping (TARI farm)

Special crops vs. 0.76 Y=-094+233X Fig.6
multi-cropping (TARI farm)

Veg. vs. multi-cropping 0.62 Y=-2.00+293X Fig.7
(Nantun farm)

r(0.01)=0.254
BN ARBEP YRS SER20E
Hl Y=024+183X
X=20
Y =0.24+1.83 (20)
=36.84
36.840.25 (BUAER) =14736% iRk (FIZEE)
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Fig4. Comparison of trapped insect number between mono (rice) & multi-cropping
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Fig.5. Comparison of trapped insect number between mono (vegetable) & multi-cropping
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Fig.6. Comparison of trapped insect number between mono (special crop) & multi-cropping
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Fig.7. Comparison of trapped insect number between mono (large scale veg.) & multi-cropping

(special crops)
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Fig.9. Effect of temperature and humidity on the number of insect trapped
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Table 4. Correlation between no. male moths per trap v.s. single factors.

Factors T

Rice -0.55
Soybean -0.31
Corn 0.49
Vegetables -0.05
Medicine crops 0.45
Blank 0.42
Others -0.25
Fruit tree -0.32
Temperature -0.23
Wind speed 0.30
Humidity -0.19

r(0.05)=0.497
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Table 5. The R? and F values by gradually increasing the effective parameters(factors)

Factors added F R?
Special crop(Xi) 7.00 0.33
Rice(X2) 4.30 0.39
Temperature(X3) 4.02 0.50
Fruit tree(X4) 4.56 0.62
Corn(X5s) 4.06 0.66
Humidity(Xe) 3.59 0.70
Other crops(X7) 441 0.79
Vegetable(Xs) 5.01 0.85
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Table 6 TCW mass trapping

No. of insect trapped
Treatment - Average
Nov.22 Nov.29 Dec.6

60 traps/ha (825ha) 119 184 124 142.3
40 traps/ha (360ha) 107 130 126 121.0
20 traps/ha (330ha) 95 121 129 115.0

0 traps/ha (336ha) 251 132 122 168.3
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COMPARISON OF OBSERVED AND PREDICTED MONTHLY AVERAGE
NUMBER OF TRAPPED MALES

0BSERVED CALCULATED
367 Observation made Multiple Regression Equation:
during 1984-1986 at ¥Y=116.3-2.4X1-0.9X2-0. 18X3-3.9X4-4.6X5
TARI Experimental Farm -1.5X6+5.8X7~3.0X8+0.5X9+2.3X10+0.7X11
32+ R Squared = 0.87
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Fig.10. Comparison of observed and predicted monthly average number of trapped males
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Table 7 Average no. of insect trapped under Sm and 7m mating disruption and check

Treatments Ave. no. of
(Mating disruption distance) insect trapped
Mating disruption (Sm) 201°
Mating disruption (7m) 2.76°
Check (5m) 8.07°
Check (7m) 12.96 ¢
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Fig.12. Relation of trapped insect number between Sm check and Sm mating disruption plot
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Fig.13. Relation of trapped insect number between 7m check and 7m mating disruption plot
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Table 8 The mating disruption rate of insect in 5 and 7m treatments

Distance X Value Slope Disrupt. rate  Succ.no Right or Wrong

1 0.53 47% 0.53
5 0.27 73% 1.35

Sm 10 0.20 80% 2.00 ?
100 0.08 92% 8.00
1000 0.03 97% 30.00
1 0.52 48% 0.52
S 0.29 1% 1.45

Tm 10 0.23 77% 2.30 ?
100 0.10 90% 10.00
1000 0.04 96% 40.00
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Table 9 The trapping efficiency of the beet armyworm sex pheromone at different location

Location Host plants Ave. no. of insect trapped per day*
Ilan Green onion 15.8
Taichung Peanut 18.8
Kaoshiung Peanut 289

*The ave. no. of insect trapped in 5 days from the three traps with a distance of 20m at a loca-
tion.
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Table 10 A comparison of the trapping efficiency of synthetic sex pheremone bait of the beet
armyworm and the virgin female insect

No. of male insect trapped Ave. biological

Treat-ments No. of bait or virgin female /trap equivalence of virgin female
1 3

Synthetic bait 37.00 16.00 43.00

Female insect 15.00 9.00 14.00

Biological equivalence 247 1.78 3.07 2.44
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Table 11 The trapped insect no. and the controlled rate of beet armyworm and the different
density of trap

Date investigated Average
Density Crops control
of trap 9/5 9/18 10/9 rate
3/0.1ha Green onion 11.3(95.0)  3.3(92.9) 0.7(95.8) 94.5%
6/0.1ha Green onion 21.3(90.5)  2.7(94.2) 3.3(80.5) 88.4%
9/0.1ha Green onion 1.3(99.4) 0.3(99.3) 0.3(98.2) 98.9%
0/0.1ha Green onion 225.5 46.7. 17.0 0.0%

0/0.1ha Rice 166.3 9.0 13
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Fig.14. Change in the density of the moth of beet armyworm in the green onion farm in Ilan
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Fig.16. The time difference in release of sex pheromone by the female moth of beet armyworm
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Table 12 The supply of synthetic sex pheromone for the control of beet armyworm in 1986

Hsien Township Acreage (ha.)
Taoyuan Taoyuan 20
Taoyuan Dayuan 60
Ilan Ilan 90
Ilan ) Chiaushi 20
Ilan Chuangwei 100
Ilan Suau 60
Ilan Yuansan 70
Ilan Woochei 40
Ilan Sanshing 60
Total 520
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Table 13. Tobacco cutworm-weekly catch

Trap :
type  Repeat 7/15 7/22 7/29 8/5 8/11 8/18 8/25 8/31 9/8 9/15 Total Aveage

Dry #1 137 238 158 53 45 55 102 125 29 44

#2 96 110 62 48 101 136 383 100 60 110

#3 73 203 266 116 66 120 39 41 45 62
Total 306 551 486 217 212 311 179 266 134 216 2878 2878
average 102 183.7 162 723 70.7 1037 59.7 887 4477 72 9595 96.0
Efficiency 238.8%
Wet  #1 12 15 7 7 10 25 14 24 3 11

#2 131 225 31 34 21 28 86 101 31 72

#3 44 31 3 13 23 42 40 52 34 37
Total 187 271 41 54 54 95 140 177 68 120 1207 120.7
average 623 903 137 18 18 317 467 59 227 40 4024 402
Efficiency 100%

Conclusion= + 138.8%
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Table 14 Beet armyworm-weekly catch

Trap
type Repeat 7/15 7/22 7/29 8/5 8/11 8/13 8/25 8/31 9/8 9/15 Total Average
Dry #1 52 53 195 35 6 114 62 89 19 16

#2 6 5 26 6 6 21 15 56 25 5

#3 11 75 67 8 6 35 1 18 5 21
Total 69 138 288 49 18 170 78 163 49 42 1064 106.4
Average 23 46 9% 163 6 56.7 26 543 163 14  354.6 355
Efficiency 253.6%
Wet  #1 0 6 17 2 2 25 13 22 6 3

#2 3 29 24 8 7 40 35 17 25 12

#3 2 10 9 5 4 20 10 21 10 28
Total 10 45 50 15 13 85 58 60 41 43 420 420
Average 33 15 16.7 5 43 283 193 20 13.7 143 1399 14.0
Efficiency 100%

Conclusion= + 153.6%
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A Study of Sex Pheromone for the Control of
Insect Pests in the Field
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Taiwan Agricultural Research Institute

Summary

The effects of insect sex pheromones were tested in field condition for developing a proper
application technique for field use. The investigation were carried out in the farm of Taiwan
Agricultural Research Institute, Nantun vegetable district in a suburban area of Taichung city
and Ilan county. The results of the monitoring tests for Spodoptera litura suggested that an aver-
age of 7 traps in a monitored area is enough to provide reliable information. Both the crops
and the climate factors were important for estimating the density of Spodoptera litura, and the
established equation was Y =-9.5-3.7X1-0.9X2+0.44X3-1.5X4+ 1.5X5+ 0.6 X6+ 6.9X7- 2.6Xs(Y, the
insect number and X1 to Xs were special crop, rice, temperature, fruit tree, corn, humidity, other
crops and vegetable area ratio respectively). The tests of mating disruption of Spodoptera litura
by Z.E-9,12-TDDA indicated that the effect increased with the insect density. The mass trap-
ping was not effective for Spodoptera litura while was effective for Spodoptera exigua by applying
30 traps per ha. The male moths density was lowered to 1-5% of the normal density. The
summer outbreak of Spodoptera exigua was delayed from 1-%—~2 months and the highest density
can only reach 25% of the untreated area. A new type of trap, free from water or insecticide,
for Spodopterous spp. was developed with the same efficacy as that of common water-tray trap
for field use. '



