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(Sweet potato weevil, (rlas formicarius ~ Y& 8 (Vine borer, COmphisa
anastomosalis ) ~ BIE & (Leaf beetle, Colasposoma dawrreum )~ B &8 (Plume
moth, Alucita miveodactyia ) ~ & MR ( Ochyrotica concursg ) ~ /N (Leaf folder,
Brackmia macroscopa ) ~ B T & (Leafminer, JHedelliz feremodes~ % 3 & &
(Hornworm, Herse convolvuli )T £ 3¢ 5% & 16 & (Tortoise beetle, Zaccoptera
quadiimaculata ) ~ FEFEIE 3} 5 4 7E 84 (Tortoise beetle, Cassida circumdata )F GO o
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BIERFHRE c ETHRAEZERIT » BRHBREHERNER  FHES TS
FARWI S RONEAENEYERIRY MERASHEBERIAERERISHER
SO REE D > FEEERREOS0 . Jit » ANHAAEEREABTERESRE
MG S I e R AR RRE % > THIMSEAENERRLEN S FREAEEET
A oamang y SiREEE ] ERRAARERTEL W HAEENEANIARLEE
 HHEERE -

A =

—  HAMBERBRRRERVENWLIAR

COMBEFEFER T REYERE

BB ERRUEHEWATSR  E47-80 AAFERPEHHLRETEMN > BR
TEEEEER > RSB  TEH T HARBE A LT MINERHE T SELMBRELA
SBANEERRRAESEE SR HERREERE - REL - BEMTEERY -
SRR EHERATEE LA > Bl —RESaBEEER L PRI RELZ2 X
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Table 1. Persistence of synthetic sex pheromone of £ formicarius

Lure age (month) 9% of total males attracted

0 20.4 + 5.3°
1 27.5 + 5.4°
2 12.1 + 5.9*’b
3 7.1 + 3.4°
4 8.5 + 3.4%
5 6.1 + 2.3°
20 females 47 + 1°5°
Blank 4.6 + 2.8°
Total males attracted? 300.2 +31.4

1Mean = S.D. derived from 5 trials.
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Table 2. The effect of integrated application of sex pheromone and
insecticide on the control of C. formicarius in Taichung

Treatment! %plants %roots damaged No. of  Root No. of
damaged roots welight weevils
Measured Measured per 10 per 10 per trap
by number by weight plants plants

A 25 4° 5.4° 5.7° 28.6° 7.1° 22.5°
B 25.0° 4.8 4.6° 37.2° 90"  13.8°
c 9.6 2.5 3.0° 38.9° 8.3 268
D 32.1 14.2 20 .0 29.4° 6.9 59.5'
E 25 0" 4.4 5.3° 40,8 95" 17.9°

1.A: use of pheromone-baited traps; B: use of pheromone-baited traps
and Dursban before planting; C:application of Dursban before plan-
ting and at the time of earthing-up; D: untreated control; and E:
conventional insecticide as applied by farmers. Data were trans-
formed to arc sine ¥ x prior to analysis, and means within each
column followed by the same letter are not significantly different
at 5% leve] by DMRT.

S ETAEUMNE USRS ERAT Y B s T e
Table 3. Percent control of C. formicarius obtained with different
treatments in Taichung

Treatment’ Percent control(%)2
%root damage %root damage mean
by number by weight
A 62.62 67.4° 65.0
B 70.5 80.3° 75.4
C 83.3 85.7° 84.5
D 0 0 0
E 69.7° 72.3° 71.0

1.5ee footnote of Table 2.
%damage in check - %damage in treatment
2.Percent control = X 1009
% damage in check
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Table 4 Correlation coefficients for parameters used in evaluation of
C.formicarius in Taichung

Evaluated Evaluated measure(Y)I

measure(x)
%plant  %root  %root  No. of Root welght
damage damage damage roots per per 10

“by no. by vt. 10 plants plants

No. of

weevils trapped -0.03 0.17 0.28 -0.18 -0).28
%plant damage 0.72=  0.62x» -0 .64== -0.32
%root damage 0.96+= -0 .56+ -0.31
by no.

Y%raot damage -0.48~» -0.27
by wt.

No. of roots 0.69»

per 10 plants

1.The marks "+ and "+=" indicate significant correlations at the 5
and 1% levels, respectively.
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Table 5. The effect of integrated application of sex pheromone and
insecticide on the control of C. formicarius in Taiwan

Treatmentl 9%plants Degree of 9% roots damaged No. of Root  No. of

damaged root Measured Measured roots weight weevils
damaged by number by weight per 10 per 10 per trap
plants plants

b ab

-

A 14.0 2.0 5.3° 5.3 51.5° 9.1 1,046
ab a ~ab a a a

B 8.8 0.9 4.7° 1.8 51.8° 8.5 954

C 6.4 0.8 2.4, 2.6 55.6. 9.8 n.s.

D 2365 40" 12.3 12.3° 50 3% 7.9°

E 14.5 3.6 9.1 7.9 37.7 5.7

F 10.7 1.0 2.9 6.3 2.2 141

1.A : use of pheromone-baited trap ; B: use of pheromone-baited traps
and Dursban before planting; C: application of Dursban before planting
and at the time of earthing-up; D: untreated contrel ; E: conventional
insecticide as applied by farmers; and F: application of Dursban at
the time of earthing-up. Data were transformed to arc sine 4 x prior
to analysis, and means within each column followed by the same letter
are not significantly different at 5% level by DMRT.
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ER L ESTRELHMEARERER - Gt BXRERTFEEERRREERER
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Table 6. Percent control of & Formicarsusobtained with different
treatments in Taiwan

Treatment Percent control?
Degree of %root damage % root damage mean
root damaged by number by weight
A 50.0 56.9 56.9 54.6
B 77.5 61.8 61.0 66.8
C 80.0 30.5 78.9 79 .8
D 0 0 0 0
L 10.0 26.0 35.8 23.9
F 75.0 76 .4 48 .8 66.7

1.5ee footnote of Table 5.
%damage in check - %damage in treatment
2.Percent control = X 1009%
9% damage in check

Tl EECEMELESGEFARBHEHERRB LA ETEERAE
HE AR RE T

Table 7. Correlation coetticients for parameters used in evaluation of
the control of & Formicariuzs in Taiwan

Evaluated Evaluated measure{Y)!
measure(x)
Degree of %root  %root No. of Root weight
root damage damage roots per per 10
damage by no. by wt. 10 plants plants
%plant damage .89+ 0.92+«+ (.96~ -0,33 -0.37
Degree of root damage (.96~ 0.87= -0.64 -0.66
%root damage by no. (0.92++ -0.61 ~().66
%root damage by wt. -0.26 -0.31
No. of roots (0,99 %~

per 10 plants

1.The marks "=" and "»»" indicate significant correlations at the 5
and 19% levels, respectively.
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HEEHER AR BEREETO s R (Chlorpyrifos) b SR BuadE A
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Table 8. The cost difference as using sex pheromone trap and
insecticide to control & Formiearius (NTSper ha)

Application  sex pheromone cost Insecticide Difference

lure + trap = total cost
(commercialized)

] 5YenX 40X 3+207enX 40=1,400Yen 4 500 -3.100

(45Yen) (2,400Yen) (-2,100)
) same as above 9,000 =7,600
(-6,600)

3 same as above 13,000 =12,100
(-11,100)
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Fig. 1.Comparative toxicity and persistence of some commonly used insecticides
mixed with soil against & Formicarrus abults.
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Table 9. Efficacy of various soil insecticides in control of
C. formicarius on sweet potato

[nsecticide & rate (ai‘ha)? % root damage?® % of control
Chlorpyrifos 2.25kg 6.1, 76.8
Fensulfothion 3.0 kg 12.8,, 51.3
Phorate 4.0 kg 14.5,,. 44 9
Carbofuran 1.2 kg 6.1, 38.8
Terbufos 3.0 kg 16. 3C 8.0
Untreated control 26.3 0
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1. Insecticide applied twice before planting and at the time of
earthing-up.

2. Mean derived from 6 replicates. Date were transformed to arc sine
/ x prior to analysis, and means followed by the same letters were
not significantly different at 5% level by DMRT.

F+ - HERLHETREEREEAEHHEERIFERRE
Table 10. Efficacy of different dose and application method of
Chlorpyrifos granules in control of C. Fformicarius on
sweet potato

Treatment %root damage' %of control

A. 4.5kg ai/ha applied 8.5 81.3
before planting "

B. 2.3kg ai‘ha applied 31.4 30.8
before planting b

C. 2.3kg ai/ha applied 33.2 26.9
on earthing-up a

D. B~-¢C 22.8 49 .8

E. Untreated control 45.4b 0

1.Mean derived from 5 replicates. Date were transformed to arc sine
VX prior to analysis, and means followed by the same letters were
not significantly different at 5% level by DMRT.
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Sweet Potato Insect Pest Management and the
Application of Sex Pheromone

Jenn-Sheng Hwang and Chau-Chin Hung
Taiwan Agricultural Chemicals and Toxic Substances Research
Institute, Wufeng, Taichung, Taiwan, Republic of China.

ABSTRACT

About 60 insect species infesting sweet potato have been reported in
Taiwan. Among them, 10 species, le., Crlas Fformicarivs. Omphisa
AnAaSLom o535, Colasposoma  daurrcum — Alucita niveodactyla  Ochyrotica
concursa Frachmiaz macroscopa, — Fedellia ferenodes Herse convolvul,
Laccoplera guadrimaculars and Cassids circumdszla are easily seen in the
field. Organophosphate insecticides are applied to control the foliage pests
in case of serious infestation. Sweet potato weevil (SPW, ¢ rfomicarius,
sweet potato vine borer (O zpasfomosalis and leaf beetle (£ dawuricumd are
the three major pests of sweet potato, Their injuring behavior, eg. larvae
feeding and/or tunneling into stems and root tubers, are similar. Therefore,
the control measures such as dipping the cuttings in insecticide solution
(0.05% a.i. carbofuran) before planting, preplanting application of insecticides
into the soil, and post-planting application of insecticides within the crown
of the plants, can be employed to control these three pests and other soil
insects, Efficacy test on SPW indicated that Chlorpyrifos was more effective
and persistent than the other insecticides. Application of insecticides before
planting was more effective than application at the time of earthing-up.
Recently the sex pheromone of SPW has been isolated, identified, and
synthesized, which exhibits great potential in the integreated management
for controlling SPW. The formulation of pheromone lure, trap design, and
techniques of practical application in the field have been successfully
developed. Experiments have also been conducted to evaluate the integrated
effects of sex pheromone and insecticides in the control of SPW. The results
indicated that the use of pheromone-baited traps placed at a density of 4
traps/0.1 ha reduced 55-65% of storage root damage caused by SPW. The use
combination with pre-planting of such traps in application of chlorpyrifos

(2.25 kg a.i’ha) reduced storage root damage by 67-75%. The effect was
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(2.25 kg a.i/ha) reduced storage root damage by 67-75%. The effect was
comparable to that from 2 applications of Chlorpyrifos (80-85%) implemented
at the times of pre-plant and earthing-up. The pheromone trap may also be
used to locate, survey, and monitor the occurrence of SPW. The foregoing
methods in combination with other cultural practices, such as crop rotation,
field flooding, control of other alternate hosts, earthing-up the vines, and
carlier harvest (4-5 months after planting) are suggested as effective
measures in controlling SPW and other pests. One to 3 applications of
insecticides can be omitted, or NTS3,100 to 12,100 per ha can be saved when
pheromone-baited traps are included in the initegrated pest management.
Therefore, the sex pheromone of SPW appers a valuable component in the

integrated pest management of sweet potato.

(Key words: Sweet potato weevil, (yias formicarius, Omphisa anastomosa-

s, Colasposoma dauricum , pheromnoe.)





