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Fig. 1. Population fluctuation of L. bryoniae and F. intonsa on pea.
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Table 1. Chemlcals screening for control of F. intonsa on pea plant

7 days after 1st 7 days after 2nd 7 days after 3rd

No. of thrips . . L
application application application

Treatment b?foré i No.of %of No.of %of No.of %of
application . . .
thrips control thrips control thrips control

Shinsheh pea field

2.8% Bifenthrin E.C. 1000X 8 0.5 a* 94.4 1.8abc 81.2 0.0a 100.0
2.8% Cyhalothrin E.C. 1000X 5 1.0 ab 82.2 1.3 ab 783 0.3 ab 98.4
25.3% Mevinphos E.C. 500X 2 2.0abc 11.1 2.0abc 16.7 0.0a 100.0
10% Permethrin E.C. 1000X 4 2.0abc 556 28abc 41.7 00a 100.0
10% Fenpropathrin E.C. 1000X 2 1.8 abc  20.0 1.5abc 37.5 3.8abc 503
50% Phosmet W.P. 1000X 5 3.3 bc 213 11.5d 0.0 6.8¢c 64.4
2.8% Deltamethrin E.C. 1000X 6 1.5 ab 778 03a 953 0.0a 100.0
75% Thiodicarb W.P. 4000X 5 2.0abc 644 25abc 583 3.7abc  80.7
50% Carbaryl W.P. 1000X 5 2.0abc 644 1.3 ab 78.3 4.8 bc 74.9
10% Fenvalerate E.C. 1000X 3 3.3 bc 2.2 3.0abc 16.7 2.5abc 78.2
60% Diazinon E.C. 1000X 4 3.5bc 222  48bc 0.0 23abc 85.0
75% Cyromazine W.P. 5000X 4 3.3 bc 26.7 23abc 52.1 253e 0.0
Control 4 45¢ 0.0 4.8bc 0.0 153d 0.0
Tatsuen pea field

2.8% Bifenthrin E.C. 1000X 8 3.3 bc 68.6 5.7ab 915 23a 88.5
2.8% Cyhalothrin E.C. 1000X 7 2.8 ab 69.5 8.0 bc 86.4 3.0ab 82.9
25.3% Mevinphos E.C. 500X 6 3.5bc 55.6 7.0 abc  86.1 5.5bc 63.3
10% Permethrin E.C. 1000X 7 1.0a 89.1 6.0 ab 89.8 8.0d 543
10% Fenpropathrin E.C. 1000X 10 13a 90.1 6.8abc 91.9 3.0 ab 88.0
50% Phosmet W.P. 1000X 9 2.8 ab 76.3  6.0ab 920 7.0cd 68.9
2.8% Deltamethrin E.C. 1000X 8 3.8bcd 638 45a 933 63c 61.5
75% Thiodicarb W.P. 4000X 11 3.3 bc 77.1  10.8 cd 88.3 12.5ef 54.5
50% Carbaryl W.P. 1000X 7 50bcd 456 11.5cd 804 148 f 15.4
10% Fenvalerate E.C. 1000X 10 4.0bcd 69.5 83¢c 90.1 8.0d 68.0
60% Diazinon E.C. 1000X 7 40bcd 565 18.0¢ 69.3 10.0de 42.9
75% Cyromazine W.P. 5000X 6 7.0d 11.1  12.5d 75.1 13.8f 8.0
Control 8 10.5¢ 0.0 67.0f 0.0 200¢g 0.0

! Average number of thrips for 10 samples of pods > flower buds and young leaves.
% Means in each column followed by the same letter are not significant difference at 5% level according to Duncan's
multiple range test.
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Table 2. Chemicals screening for control of L. bryoniae on pea plants

7 days after 1st 7 days after 2nd 7 days after 3rd

No. of pupa . . L
Treatment before application application application
. .. 1 No.of %of No.of %of No.of % of
application
pupa control pupa control pupa control

Shinsheh pea field

2.8% Bifenthrin E.C. 1000X 24.3 10.0bc>  20.9 10.5gh 1.3 5.0cd 57.5
2.8% Cyhalothrin E.C. 1000X 23.4 9.8bc 19.6  4.3bc 58.0  6.0d 47.0
25.3% Mevinphos E.C. 500X 35.0 20.3f 0.0 7.8def  49.1 3.8bc 67.6
10% Permethrin E.C. 1000X 33.0 30.0h 0.0 10.8h 252  7.0de 56.2
10% Fenpropathrin E.C. 1000X 32.0 24.9¢g 0.0 11.0h 21.5  6.8de 56.1
50% Phosmet W.P. 1000X 23.0 14.5¢ 0.0  83efg 17.6  6.0d 46.1
2.8% Deltamethrin E.C. 1000X 34.0 13.5de 23.6  6.5cde  56.3 8.3¢ 49.5
75% Thiodicarb W.P. 4000X 32.0 7.3b 562  2.8ab 80.0  3.8bc 75.5
50% Carbaryl W.P. 1000X 21.6 7.8b 30.7  5.5cd 42.8  5.3cd 49.3
10% Fenvalerate E.C. 1000X 33.0 12.0cde  30.2  83efg 425 3.0b 81.2
60% Diazinon E.C. 1000X 30.0 13.8de 16.6  6.3cde 52.0 4.3c 71.4
75% Cyromazine W.P. 5000X 29.2 1.8a 88.1 0.8a 93.7 0.0a 100.0
Control 21.7 11.3cd 0.0  9.5fgh 0.0 10.5f 0.0
Tatsuen pea field

2.8% Bifenthrin E.C. 1000X 29.5 10.8cde 0.0 11.0b 155 19.8d 0.0
2.8% Cyhalothrin E.C. 1000X 35.0 9.0bcd 27.6  9.0b 41.7  9.5b 38.5
25.3% Mevinphos E.C. 500X 37.0 8.3bc 36.8 11.3b 30.8 24.0e 0.0
10% Permethrin E.C. 1000X 39.0 13.8efg 0.0 10.5b 39.0 11.7bc 32.0
10% Fenpropathrin E.C. 1000X 38.0 13.0efg 3.6 11.3b 32.6 11.3bc 32.6
50% Phosmet W.P. 1000X 31.3 13.8efg 0.0 9.3b 327 18.3d 0.0
2.8% Deltamethrin E.C. 1000X 36.0 11.6cdef 9.2  9.3b 41.5 32.3f 0.0
75% Thiodicarb W.P. 4000X 34.0 14.5fg 0.0 28.0e 0.0 35.8fg 0.0
50% Carbaryl W.P. 1000X 324 6.8b 409 15.8c 0.0 38.8¢g 0.0
10% Fenvalerate E.C. 1000X 45.0 12.3defg  23.0 23.3d 0.0 35.3fg 0.0
60% Diazinon E.C. 1000X 43.0 15.0g 1.7 22.5d 0.0 23.0e 0.0
75% Cyromazine W.P. 5000X 343 2.0a 83.6 1.0a 93.6 1.5a 90.1
Control 32.4 11.5cdef 0.0 14.3c 0.0 14.3c 0.0

! Mean number of pupa for 10 branches.
% See Table 1.
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Table 3. The relat10nsh1p between the caught of F. infonsa and L. z)ryoniae by use of water pan and
sticky card and population density of the pea plants

No. of pest trapped (pan ~ No. of pest 5 m distance ~ No. of pest 10 m distance

(card)/week) from trap (10 samplings)  from trap (10 samplings)
Treatment' Thri Thri Thri
reatmen TIPS Leaf miner rIpS Leaf miner TipS Leaf miner
(Adults and (Adults and (Adults and
(Adults) (larva) (larva)
nymphs) nymphs) nymphs)
Yellow water pan 395.8a’ 805.1ab 21.0a 60.4a 69.1a 61.9a
Yellow sticky card 212.1b 898.5a 45.9a 61.6a 61.0a 78.9a
White water pan 362.4a 282.4abc 48.9a 66.0a 51.1a 80.3a
White sticky card 303.9ab 23.0c 48.9a 62.3a 50.6a 81.1a
Green sticky card 82.5¢ 17.8¢ 54.6a 84.8a 55.1a 106.0a

! One water pan or sticky card/60 m’.
% See Table 1.
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Table 4. Effects of mulching with black PE film and trapping with yellow water-pan or sticky card on the
population of F. intonsa and L. bryoniae on pea plant

No. of 7 days after 1st 7 days after 2nd 7 days after 3rd
pests treatment treatment treatment

Treatment
before No. of % of No. of % of No. of % of

treatment'  pests  control  pests  control  pests  control

F. intonsa (adults and nymphs)

One yellow water pan/40m’ 8.3 10.3a>  35.6 12.0ab  68.4 20.0a 259
Two yellow water pans/40m’ 6.7 8.3a 48.1 12.3ab  67.6 14.0a 48.1
Black PE film 5.7 20.7a 0.0 13.0ab  65.8 19.7a 27.0
Mulching with
black PE film and place 6.0 26.0a 0.0 17.0ab  53.8 23.7a 12.2
one yellow water pan/40m”
One yellow sticky card/40m’ 6.7 14.7a 8.1 8.1a 78.7 13.7a 49.3
Two yellow sticky cards/40m* 6.0 17.7a 0.0 15.7ab  58.7 25.3a 6.3
Mulching with
black PE film and place 5.0 16.3a 0.0 23.3b 38.7 22.3a 17.4
one yellow sticky card/40m?
Control 53 16.0a 0.0 38.0c 0.0 27.0a 0.0
L. bryoniae (pupae)
One yellow water pan/40m” 5.7 22.0ab 333 52.7a 0.0 42.7a 29.2
Two yellow water pans/40m’ 4.7 13.0a 60.6 67.7a 0.0 46.0a 26.0
Black PE film 6.3 15.0a 54.5 61.0a 14.5 57.0a 5.5
Mulching with
black PE film and place 7.3 35.7b 0.0 37.0a 0.0 63.0a 0.5
one yellow water pan/40m*
One yellow sticky card/40m” 4.3 17.3ab  47.6 57.0a 0.0 53.0a 12.1
Two yellow sticky cards/40m’ 6.0 22.3ab 324 61.7a 0.0 34.3a 43.1
Mulching with
black PE film and place 6.3 37.0b 0.0 43.3a 0.0 44.3a 26.5
one yellow sticky card/40m’
Control 53 33.0b 0.0 43.3a 0.0 60.3a 0.0
!'Means of 10 plants.

2 See Table 1.
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Table 5. Integrated control of F. intonsa and L. bryoniae on pea

7 days after 1st 7 days after 2nd 7 days after 3rd

No. of pests L. L o
Treatment bef application application application
reatmen efore
application’ No.of %of No.of %of No.of % of

pests control  pests control  pests  control

F. intonsa (adults and nymphs)

75% Cyromazine W.P. 5000 X 2.8 5.0 b 5.7 11.8b 47.1 8.7bc 18.7
2.8% Bifenthrin E.C. 1000 X 2.7 132 755  10a 821  37ab 654
One yellow water pan/40m” +
yerow 2.6 27ab 491  43a 807  73bc 318
Bifenthrin 1000 X
¢} llow sti d/40m* +
ne yellow sticky card/40m 2.7 132 755 37a 834  17a 841
Bifenthrin 1000 X
Mulching with black PE film +
wehing with black £ Him 23 3.0ab 434  9.0ab 596  47b 561
Bifenthrin 1000 X
Mulching with silver PE film +
trehing with stvet Bk Him 23 27ab 491  7.0ab 686  40ab  62.6
Bifenthrin 1000 X
Control 2.7 5.3b 0.0 22.3¢ 0.0 10.7¢ 0.0
L. bryoniae (pupae)
75% Cyromazine W.P. 5000 X 10.0 03a 980  23a 905  00a  100.0
2.8% Bifenthrin E.C. 1000 X 11.0 1076 260 227c 80 213bc 315
¢} 11 t /40m? +
1 yeriow watet patt /U 10.3 173¢ 00 267c 0.0 17.0bc 445
Bifenthrin 1000 X
¢} llow sti d/40m* +
ne yellow sticky card/40m 12.7 77¢ 00 307c 0.0 107ab 652
Bifenthrin 1000 X
Mulching with black PE film +
e W 11.3 123bc 140 433 0.0  16.0abc  47.8
Bifenthrin 1000 X
Mulching with silver PE film +
eting with stvet B Him 10.7 123bc 140 150b 390  80ab  73.9
Bifenthrin 1000 X
Control 11.0 143bc 00 247c 00  30.7c 0.0

! Means of 10 plants.
% See Table 1.
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Table 6. Combined control of F. intonsa and L. bryoniae in Shinsheh pea field

No. of pest
00 pes'sl 7 days after 3rd application
before appli.
Treatment No. of % of No. of % of
0.0 0 0.0 0
Thrips  Leaf miner ) ’ . °
thrips control Leaf miner control
2.8%Bifenthrin E.C.1000 X 0.8 5.0 1.0a’ 99.1 31.0ab 73.2
2.8%Bifenthrin E.C.1000 X + 75%
eoTenn ©03 9.3 2.3 94.6 80a  96.7
Cyromazine W.P.5000 X
2.8%Bifenthrin E.C.1000 X + T
VoBifenthrin S 02 33 3.3a 885  63.7bc 252
yellow sticky cards/30m
Two yellow sticky cards/30m’ 0.3 5.0 3.0a 93.0 70.7bc 45.7
Two yellow sticky cards/30m”* +
Enzyme-sugar solution 300X + 0.2 7.7 3.3a 88.5 74.0bc 63.1
Detergen solution 500 X
2.8%Bifenthrin E.C.1000 X + Two
llow stick ds/30m* +
yeriow SHERY cardsi o 0.1 4.7 1.7a 881  733bc  40.1
Enzyme-sugar solution 300 X +
Detergen solution 500 X
75%Cyromazine W.P.5000 X +
T llow stick ds/30m’ +
WO yeTow SHERy caTeR 0.7 23 4.0a 96.0 232 962

Enzyme-sugar solution 300 X +
Detergen solution 500 X
2.8%Bifenthrin E.C.1000 X
+75%Cyromazine W.P.5000 X
+ Two yellow sticky cards/30m’ 0.3 5.0 0.7a 98.4 1.0a 99.2
+ Enzyme-sugar solution 300 X
+ Detergen solution 500 X
Control 0.1 5.0 14.3b 0.0 130.3¢c 0.0

! Mean number of insect for 10 plants (Thrips: Adults and nymphs; Leaf miner: pupae).
% See Table 1.
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Table 7. Combined control of F. infonsa and L. bryoniae in Tatsuen pea field

No. of pests

before appli. ! 7 days after 3rd application Weight of

Treatment marketable
Leaf No.of % of No.ofLeaf 9% of 2
Thrips miner thrips control miner control pods(kg/30m’)

2.8% Bifenthrin E.C.1000 X 133 12.5 4.0a 80.0 5.0ab 72.9 1.44a
2.8%Bifenthrin E.C.1000 X +

75% Cyromazine W.P.5000 X 128 10.5 6.0ab 67.6 1.8a 87.9 1.35ab
2.8%Bifenthrin E.C.1000 X +

Two yellow sticky cards/30m 75 95 53ab 53.0 10.8ab 20.0 1.33ab
Two yellow sticky cards/30m 7.8 45 6.8ab 42.0 20.0bc 0.0 1.01bcd
Two yellow sticky cards/30m* +

Enzyme-sugar solution 300 X+ 4.5 4.0 143bc 0.0 48.0c 0.0 0.85d

Detergen solution 500 X
2.8%Bifenthrin E.C.1000 X + ,

Two yellow sticky cards/30m™ = 55 145 504p 395  13.5b 345 0.94cd

Enzyme-sugar solution 300 X +
Detergen solution 500 X
75%Cyromazine W.P.5000 X +
Two yellow sticky cards/30m’ +
Enzyme-sugar slgl};non 300X+ 85 148 13.8bc 0.0 0.3a 98.6 1.07bc
Detergen solution 500 X
2.8%Bifenthrin E.C.1000 X +
75%Cyromazine W.P.5000 X +
Two yellow sticky cards/30m* + 8.8 10.8  5.3ab 59.9 0.8a 94.8 1.10bc
Enzyme-sugar solution 300 X +
Detergen solution 500 X
Control 133 83 20.0c 0.0 11.8ab 0.0 0.82d

'See Table 6.
2 See Table 1.

ENN LR E il UL aliay I?ﬁ?ﬂmj?ﬂvf PN (1993 & ¥ )
Table 8. Efficacy of different mtervals and times of application for control of F. intonsa and L. bryoniae
(Winter crop 1993)

No. of insect No. of insect at 7 days after last Weicht of
before treat treatment eight o
- marketable

. 1 Leaf . % of leaf % of 2
Thrips miner? Thrips control miner control pods(kg/10m’)

Treatment

75%Cyromazine W.P.5000 X +
2.8% Bifenthrin E.C.1000 X at 5.5 3.0 1.8a° 883 1.8a 822 023 a
7-days intervals, Total 3 appli.

75%Cyromazine W.P.5000 X +
2.8% Bifenthrin E.C. 1000 X at 5.5 40 23a 851 2.0a 852 024 a
14-days intervals, Total 2 appli.

75%Cyromazine W.P.5000 X +
2.8% Bifenthrin E.C.1000 X at 2.5 50 *13a 814 *38a 775 0.21a
21-days intervals, Total 1 appli.

Detergen solution 500 X +
2 yellow sticky cards/30m? at 2.5 3.0 8.8Db 0.0 50b 476 0.20 a
7-days intervals, Total 3 appli.

75%Cyromazine W.P.5000X +

2 yellow sticky cards /30m” at 6.5 6.5 28a 846 35a 841 0.22a
14-days intervals, Total 2 appli.
Control 3.5 7.5 9.8b 00 53b 0.0 0.15b

"'Mean number of thrips for 10 samples of pods, flower buds and young leave of adults and nymphs.
2 Mean number of pupa for 10 plants.

3 See Table 1.

* No. of insect at 21 days after treatment.
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Table 9. Efficacy of different 1ntervals and times of application for control of F. intonsa and L. bryoniae
(Spring crop 1994)

No. of insect No. of insect at 7 days after last )
Weight of
before treat. treatment
Treatment Loat %% of Loat % of marketable
ea (%) ea 0 0
Thrips' . , Thrips ) pods(kg/10m?)
miner control miner control

75%Cyromazine W.P.5000 X +
2.8% Bifenthrin E.C.1000 X at 5.0 15.3 232’ 91.8 l.la 963 037 a
10-days intervals, Total 3 appli.

75%Cyromazine W.P.5000 X +
2.8% Bifenthrin E.C. 1000 X at 5.8 10.8 1.5a 954 1.3a 938 0.36 a
15-days intervals, Total 2 appli.

75%Cyromazine W.P.5000 X +
2.8% Bifenthrin E.C.1000 X at 4.0 1.0 *40a 823 *58a 723 035a
20-days intervals, Total 1 appli.

Enzyme-sugar solution 300 X +
Detergen solution 500X +

. ) 4.5 11.5 13.5b 469 12.8ab 41.3 0.30 ab

2 yellow sticky cards/30m” at
10-days intervals, Total 3 appli.

Detergen solution 500 X + 2
yellow + sticky cards/30m? at 4.5 143 108b 57.5 347c 0.0 0.28 ab
10-days intervals, Total 2 appli.

75%Cyromazine W.P. 5000 X +
2 yellow sticky cards/30m? at 5.8 12.0 25a 923 1.3a 944 0.36 a
15-days intervals, Total 2 appli.

2.8% Bifenthrin E.C.1000 X +

2 yellow cards/30m” at 15-days 4.8 12.8 28a 89.6 55a 772 0.37 a
intervals, Total 2 appli.
Control 4.3 11.3 243c¢c 0.0 213D 0.0 0.26 b

! Mean number of thrips for 10 samples of pods, flower buds and young leave of adults and nymphs.
2 Mean number of pupa for 10 plants.

3 See Table 2.

*No. of insect at 21 days after treatment.
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The Occurrence and Combined Control of
Frankliniella intonsa and Liriomyza bryoniae in
Pea Plant!

Min-Nan Fang’

ABSTRACT

The occurrence of F. intonsa and L. bryoniae were investigated every 7-10 days
from germination to harvesting stage of pea plants at Shinsheh, Puli and Tatsuen areas. It
showed that F. intonsa and L. bryoniae began to damage the pea plants at 20 days after
seeding to the end of harvesting. Since the population density of both species were high
during the crop season, the damages in the pea plants was severe. Screening chemicals
for control of F. intonsa showed that 2.8% Bifenthrin E.C., 2.8% Cyhalothrin E.C. and
25.3% Mevinphos E.C. provided a satisfactory control; while only 75% Cyromazine W.P.
gave an acceptable result for control of L. bryoniae . Integrating yellow sticky cards or
silver PE film with insecticidal application could not enhance distinctly the effectiveness
for control of the pests. Application of 2.8% Bifenthrin E.C. and 75% Cyromazine W.P.
at 7- to 21-day intervals did not show significant difference in control effect and yield.
From above results, it was concluded that application of 2.8% Bifenthrin E.C. 1000x plus
75% Cyromazine W.P. 5000x at 15- to 20- day intervals from 20 days after seeding could

provide a satisfactory control of F. intonsa and L. bryoniae on pea plants.

Key words: Frankliniella intonsa, Liriomyza bryoniae, occurrence, combined
control.
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