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The National Soybean Research Center {CN?So) was
created in Apri I, 1975 and it is a r e s e a r c h unit of EMBRAPA.
lhe work in Soybean Entomology started 1n the 1975/76 season
and two Entomology consultants, Dr. Sam G. Turnipseed and Or.
Mar~os Kogan, strongly cooperated 1n Its early organizatlon.

loday the CNPSo has a s t a f f of 6 entomologists
plus support1ng personnel. Or. Gary Newman was a consultant
for t h e program from September, 1975 to Ju n e , 1977. Durlng
the last two years, Drs. Gerald Carner, Merle Shepard and
Gerald Greene assisted the program on an informal basis.
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ENTOMOLOGY PROGRAM

The major effort of the CNPSo Entomology team
is directed towards the development and lmplementation of a

Pest Management Programo Our research 1s deslgned to improve
this program, to provide growers with the best possible lnfor-
mation on control of insect pests.
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In addition to the Pe s t Hanagement Programwe have
t h e foI 1o wi n 9 r e s e a r c h p r o 9 r a m5 :

1 •

2.

Insect biology
Geographic distribution and seasonal abundance of soybean
pest and their natural enemies
Economic damage thresholds
Relationship between soybean spacing, density and planting
date, and arthropod populations
lnsects as vectors of soybean diseases
Insect pathology
Insecticide tests
Effect of insecticides on predators and parasites of
soybean pests
Host plant resistance.

3.
4 .

5 .
.-o.
7.
8.

9.

ACH I EVEMENTS

with the Pest Hanagement Program it was possible
t o r e d u c e i n 5 e c t i c i d e a p p 1 i c a t io n 5 U P to 83% o n t h e f i r 5 t .yea r
and 45% on the second year, in the states of Paranâ and Rio
Grande do Sul. Based on these excel1ent r e su l t s , obtained du
ring the 1974/75 and 1975/76 seasons, the CNPSo started last
season the expansion of the Programo A micro-region of North
Paraná was selected and several growers were trained to use
t he Pr oq r am : u nd e r CNPSo s u perv i5 ion. On a resea rc h bas 1s ,the
Program was tested alI over the soybean production area of
Brazil (between 160 and 320 latitude).

ln th~ current growing season the Program was
adopted as a standardextension method in Brazil. Extension
agronomists were trained in 16 s ho rt c ou r s e s , Detailed instruc
t i o n s , bibliography and sampllng equipment were provided to
the extensionists. We expect the Program to reach approximat~
ly 50.000 growers in up to 900.000 ha, where the Pest Manage-
ment principIes wll1 be used, at le a s t partial1y, as a basis
for treatment decisions.



We also started an ttAlert System" as a part of the
Pest Hanagement Programo It prqvldes weekly information to
growers about soybean pest status ano the occurrence Df natural
e ne rn le s , This Is a joint program of researcrers and extenslonists.
Televlsion, radio and newspapers are lnvolved. The results have
been exce11ent and an average of 90% of the soybean growers Df
t h e 12 counties covered by the "Alert System" are supposed to
have been influenced on their pest control decisions by the
informatian del ivered through the media.

Insect surveys have been made covering the entire
soybeao"growlng regians of Brazi 1. Results show that
lepidopterous caterpi 1 lar attacks start from North to South ,
with a difference of approximately a month between population
peaks. Epzootics of Nomu~aea ~ileyi start just after these
caterpi l la r populations peak. The major soybean defol {ator is
Antical'sia q emmati alie wich occurs in a l I areas surveyed. Pl.ue ia
(Pseudoplusia) spp. seems to be mantained under control by
s e ve ra l parasites, b u t , In some Jocations, the use of broad
spectrum Insectfcides nas. allowed thê butld up of large
populations of loopers.

The stink bug complex incluóes some of the most
important brazj 1 ian soybean insect pests. Surveys showed that
Nezal'a vi~idula is the most commom stink bug, but Piezodo~u8
guildinii is increasing and, in some lo c a t lo n s, h ls more serious
than N. vi~iduZa. Euaohistus he~os is of minor importance, and
occurs mainly in the northern region. Species of AOl'osternum are
very low in population.

The work on insect damage thresh01d 15 beTng done
with P. guiZdinii and Epinotia apo1'ema. Re s u lt s 50 far show that
P. guildinii damage is very similar to that obtained with N.
vi1'idula. E. apo1'ema is an insect .that recently has become
important on brazi llan soybeans. lt attacks terminal buds t

stems and branches. PreJimlnary results show no effect on yield
when 30% of terminal buds were attacked.



The use of a nuclear p o l i h e d ro s ls v lr us i n ···the
Pest Hanagem~nt Program is being studied. Several trials have
been conducted to establish the relationship between the rate
of dead larvae applied in the field and the control of
caterpillars. First results show the posslbility of an
effective use of the vírus in an integrated programo

Other work related to insect pathology
attempt to antecipate N. rileyi epizootics. Infected
were collected in Central Brazil and d i s t r lb u t e d. in
fields in the more Southern states, before incidence
natural epizootics.
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The association of stink bug feeding artd soybean
diseases incidence is being studie4 to determine the damage
caused by stink bugs alone or by the' diseases. Inltial work
demonstrates tnat stink bugs alone can cause great yield
reduction, but the integration s t i n k bugs X d Is e a s e s ls very
important. The major disease transmited by stink bugs is the
yeast-spot, caused by Nematoepora eoryli.

Insecticide evaluation test have been performed
against soybean pests. Results are shown in the table 1;

Table 1. Insecticide evaluation tests for control Df
s oy b e a n i n s e c t p e 5 t s i n B ra z: 1 1 .

major

Number of Number of ' Num b e r of
I n 5 e c t tests treatments insecticides

1- Antiaarsia gemmatalis 19 228 65

2. P~u8ia spp J 12 1 2

3 . Epinotia ap orema ;. J 3 148 40
4. Hedu l ep ta indiaata 1 O 110 45
5 . Nezara v i r-i du l.a 1 8 198 65

6. Piezodorus guildinii 18 198 65

7 • Eusahistus heros 1 2 132 54

Total 91 1026 65



For the present season, the insecticides'~
recommended in the Pest Management program are shown in the
tab!e 2.

Table 2. Insecticides and rates. recommended for the Pest
Management Program, 1977/78 season.

rate
Insecticide (ai/ha)

1 • Antiaarsia gemmatalis (velvetbean c a t e r p l l l a r )

Azimphosethyl CE 40 400 9
Bacillus thuringiensis 500 9
Carbaryl PM 85 300 9
Chlorpyrlfos CE 48 360 9

Diflubenzuron PM 25 50 9
Endosulfan CE 35 420 9
Fenitrothion CE 50 500 9
Phosalone CE 35 525 9
Phosphamidon CE 50 250 9
Me t h i da t h Ion CE 40 400 9

Methylparathion CE 60 300 9

Monocrotophos CE 60 200 9
Omethoate CE 50 500 9

Triazophos CE 40 400 9
Trichlorfon PS 80 400 9

2 • Plusia spp (loopers)
Carbaryl PM 85 300 9

Chlorpyrifos CE 48 360 9

Endosulfan CE 35 420 9

Monocrotophos CE 60 500 9



3 . Epinotia aporema

Ch 1orpy r'Ífos CE 48 600 9

Fenitrothion CE 50 1000 9
Phenthoate CE 50 10 O O 9
Methylparathion CE 50 500 9
Monocrotophos CE 60 500 9
Triazophos CE 40 600 9

4 • Piezodoru8 gui7,dinii

Carbaryl PM 85 .950 9
Endosulfan CE 35 350 9
Phosphamidon CE 50 600 9

Monocrotophos CE 60 600 9
Trichlorphon PS 80 80 O 9

5. Nezara viridu"la (Southern green stink b ug)

Dimethoate CE 50 750 9
Endosulfan CE 35 525 9
Fenitrothion CE 5Q 500 9
Phosphamidon CE 50 600 9
Methylparathion CE 60 500 9
Monocrotophos CE 60 400 9

T '"i c h 10 rp ho n PS 80 800 9



According to our Pest Management philosophy, It
is very importantto determine the effect of insectlcldes on
natural enemies. Experiments conducted to determine the impact
of pesticides on natural enemies are listed in table 3.

Table 3. Insecticide test to evaluate impact of insecticldes
on natural enemies.

Number of Number of Number of
Arthropod

tests treatments lnsêctlcldes

1. Spiders 18 1,98 65
\

2 . Geocoris spp. 18 198 65
3 . Nabis spp. I8 198 65
4. Podisus spp. 1 2 132 38
5. Several parasites 1O 110 65

Total 76 836 65

Mos t o f t h e i n s e c t ic id e 5 te 5 te d h a v e 9 re a t ef fec t
upon natural enemies, mainly on the higher rates. Carbaryl en-
dosulfan, Bacillus thuringiensis and diflubenzuron are the
most selective ones.

I n order to be recommended for the Pest Management
Program the insecticides should meet the following requlrements:

I. Control of 80-90% of the pest for at least 7 days
2. Low effect upon the natural enemies
3. Short to medium residual effect
4. Specificity against the pest
5. Low c o s t

6. High to medium mammal ian LDSO
7. High degradabil ity on the enviromment and absence of resl

dues in the s e e d .



Final1y breeders of CNPSo, joint1y with entomolo
q ls t s s. are d ev e lo p lnq severa1 soybean I ines resistant to cater
pillars and stink bugs. We hope to be able to use in the near
future thisbreeding material, in a broader Pest Management
Programo

c O N C L U S 1 O N S

Since the estab1ishment of CNPSo there has been
continuous progress in the Entomology program, making this one
of the strongest areas of'activity at the Center. The program
covers alI soybean próduction areas of Brazi1, mainly through
development of cooperative projects with state institutions.
Broader use of the Pest Management Program will allow reducing
the normal1y used 4-5 appl ications of insecticides to 1-2 by
the beginning of the next decade. The program should also have
a very favorable effect on balance between pests and natural
enemies. In addition, production costs will be reduced as wil1
the risks of intoxication of man, farm animaIs and wild 1 ife.


