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ABSTRACT

The interactions between aphids and their Hymemaptparasitoids on irrigated oats as well as thspense of
different cultivars of cereals regarding the rearste to these aphids and the influence on the gausigitoid
relationships were studied during two years in $&olos Brazil. Rhopalosiphum pad]L.) was the predominant
aphid observed throughout the studyhile the other species were rarely found. Fivecsgs of parasitic
Hymenoptera were found: three primary parasitoidlysiphlebus testaceipefCressol, Aphidius colemani
(Viereck) and Diaeretiella rapagM’Intosh) and two hyperparasitoidsSyrphophagus aphidivorugviyer) and
Alloxysta brassicae(Ashmead). The UPF 86081 cultivar presented significant resultegarding lower
Rhopalosiphum padiontamination and higher aphid parasitism rateartlthose observed on some other cultivars.
No significant effect on the percentage variatidrparasitoid emergence on the mummified aphids eteerved
throughout this study.
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INTRODUCTION According to Painter, cited by Lara (1991), plants
may have one or more of the following three forms

Oat (Avenaspp.) (Poaceae) is a very commonof resistance to a pest attack: non-preference to
winter culture cereal used in Brazil for grainfood, egg laying or shelter; antibiosis - adverse

production, fodder, hay, ensilage and winter greefffect on the insect, such as weight, survival or
manure, which precedes the implantation ofecundity decreasing; and tolerance - when the
summer cultures (Baier et al., 1988). Among thelant supports the insect attack. The basis for
pest-insects that usually cause greater damagesi@dentification of the resistance type is on the plant’'s

oat crops, the aphids attract special attentiortharacteristics, as they follow a certain pattern,

These insects inoculate toxic substances of saliveeginning with non-preference. A cultivar presents

on the plants, originating wrinkling, deformationthe non-preference type of resistance when it is no
and lumps, and many aphids might even be a virigs used by the insect as another cultivar under
vector to the plants (Zucchi et al., 1993). equivalent conditions.
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There is evidence that natural enemies mayn 1997, threeAvena sativecultivars were used:
keep aphid populations at low levels, preventingJPF 86066, UPF 86081 and UPF 87111. The
economical damages on cereal cultures (Gilleexperimental area comprised five blocks, each one
et al., 1995). The microhymenopterans parasitoidsontaining the three cultivars in separate parcels.
play an important role in this process. Thesdherefore, five repetitions for each treatment were
insects lay one single egg inside the host-aphidbserved, adding a total of 15 parcels with a
and as its larva grows, it destroys the host'surface of 11 ) performing 12 rows - 10 useful
tissues, leaving its exoskeleton with a peculiarows and two borders. Seeding took place in May
aspect known as mummy (Tavares, 1991). 126" and twigs started emerging in Jun®. 2an
1978, the use of parasitoids of cereal aphids wa98, the studied material was UPF 86081, UPF
authorized in Brazil aiming the biological control 87111, from the previous year, UFRGS 7, UPF 3,
of aphid populations, by introducing speciesSao CarlosAvena bysantineand black oatAvena
proceeding from the Middle East, Europe and thestrigosa Twenty-four parcels, of identical size
South American Southern Cone (Zufiga andvith those used in 1997, were divided into four
Salinas, 1982). However, a negative behavior hdslocks, providing four repetitions for each
been observed, since the biological control of théreatment. Parcels were sowed in Apfilahd first
aphid populations by aphid parasitoids is hinderetlvigs emerged in May'3

by secondary parasitoids or hyperparasitoidshspersion was used to irrigate the experimental
hymenopterans, which destroy and replace thield during the culture cycles, in both years. The
larvae within the mummies, emerging from thesarea around the site was partially taken by oat
later. This results on the necessity of spotting androps and partially free from cultivation.

identifying these secondary parasitoids.

Chemical stimuli are the most important elements§igure 1 - Monthly medium values of temperature (lines)
on the process of locating the host, which involve

finding its habitat, recognizing and attacking the 35 600
host. Aphids respond to volatile compounds, J——tmax - tmed ------ tmin ( °C)|
produced by the plants from which they get food 301 | 200
(Powell and Zhang, 1983). That may be the most ]
common means of locating aphids through their ~ 25]
parasitoids (Bundemberg, 1990). L , _— ..~-[400 5
This article presents a survey on aphid © 20§ - . RS 5
populations, and their parasitoids observed on the % 1o 0 AL N L..or800 §=3‘
cycle of oat cultures, and the analysis of resistance g 15| ~  / VA SN
of the different cereal genotypes to those aphids, & | 1" Y L 200 g
as well asAvena sativacutivars influence on the & 10 _ =
host/parasitoid relationship. - 55 H L 100
MATERIALS AND METHODS j fmamjjasondjfmamjjasond

1997 1998
This study was conducted during 1997 and 1998 at
an experimental field located in Centro de maxim (tmax), average (tmed) and minimum
Pesquisas Pecuarias do Sudeste - CPPSE - (tmin) and rainfall (bars) in the study area
EMBRAPA, near Sdo Carlos City (47°53' W - during 1997 and 1998 years.

22°01' S), on the “Regional Survey of Fodder Oat”

project. This region is classified as Cwa, tropical _ _ _

with dry winter and hot and wet summer being>@mples of aphids and their mummies on the
characterized by annual medium temperature d€real cultivars were taken weekly, from June
21,3°C and annual precipitation of 1520 mmihrough September of 1997 and from May th_rough
(Brazil, 1987). The temperature data and totafiugust of 1998. These samples were described as
rainfall of the years of 1997 and 1998 weredays after emerging of twigs (DAE). In order to
collected in the meteorological station of CPPsENnalyze the influence of the varieties on number of
(EMBRAPA) close the study area (Fig.1). aphids, number of mummified aphids, proportion
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mummies/aphids and occurrence of parasitoids omferred to on the hyperparasitoids identification.
the collected mummies, data were classified iThe occurrence of aphids and their mummies on
three groups: a) before the first oat harvest (0 - 6the different cultivars of oats was analyzed
DAE); b) after the first oat harvest (61 - 104 DAE)comparing randomly chosen blocks with one-way
and c) total samples from the cycle (0 - 104 DAE).analysis of variance, with means defined by the
Aphids were captured with an entomologic netTukey test at a probability of 5% (Zar, 1999).

while walking around the parcels (llharco et al.,

1982). The insects were packed in plastic bags and

taken to the laboratory, where water and somRESULTS AND DISCUSSION

drops of detergent were added to the material. This

material was put in a petri dish and was analyzed total of 706 and 1,143 aphids were collected,
under stereoscopic microscope. The aphids werespectively in 1997 (12 assessments) and in 1998
classified according to their morphologic (13 assessments). The predominant aphid species
characteristics. Whenever the assembling of aphidesund in the experimental area was
was made necessary for microscopic observatioRhopalosiphum pagdiwhile other species were
the method of llharco (1992) was used. observed in very low proportion in different years
Mummies were manually collected with a prunerTable 1).R. padiinfected the surface of both, the
from the 10 useful rows in each parcel, withinleaves and the apical parts of the plant, as well as
timed five minutes for each parcel. They weréts blossoms (Ahmad and Singh, 1994). The
counted and those damaged by emergecbmmunity of parasitoids occurring on the oat,
hymenopterans, were rejected. The mummiesbtained by the emergence from 31% ygar) and
collected in 1997 were kept in plastic bags, whil&s10 (2 year) entire mummies, comprised three
those collected in 1998 were put in test tubes anspecies of the Braconidae family
covered with cotton for easy identification. (Ichneumonoidea:  Aphidiinae): Lysiphlebus
Aphids were identified according to Blackman andestaceipes Aphidius colemaniand Diaeretiella
Eastop (1984) and primary parasitoids followingrapae(Table 1).

Stary (1976) and Powell (1982). Noyes (1980) was

Table 1 - Species and total percentage of aphids, parasitid hyperparasitoids occurring on the oat culture
during 1997 and 1998.

. Years
Species 1997 1998
Aphids
Rhopalosiphum pa 97.4 98.2
Schizaphis graminu 1.1 1.€
Rhopalosiphum maic 1.C 0.2
Metopolophium dirhodu - 0.1
Brevicoryne brassic: 0.2 -
Aphis gossyr. 0.1 -
Parasitoids
Aphidius colemal 54.¢ 34.;
Lysiphlebus testaceig 32.C 54.¢
Diaeretiella rapau 13.t 11.2
Hyperparasitoids
Syrphophagus aphidivor 93.¢ 34.¢
Alloxysta brassice 6.4 65.€

The first two species were alternatively dominanparasitized a large number of aphid species
at the two studied year®. rapae occurred in (Tavares, 1991).

smaller amounts in both periods. These thre&@wo hyperparasitoid species emerged from the
Aphidiinae species have been considerablgollected mummies:Syrphophagus aphidivorus
reported in various regions in Brazil, where theyMayr) (Chalcidoidea: Encyrtidae) ardlloxysta
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brassicae(Cynipoidea: Charipidae), and differentthe total period (Fig. 2). Robinson (1992) has
domination was observed in each year (Table ljeported that antibiosis effects, with reduction on
Feng et al(1992) have reported the hymenopterarthe daily production of nymphs, and non-
D. rapaeandL. testaceipesas primary parasitoids preference, recorded by variety of barley resistant
emerging fromR. padimummies in cereal cultures to the aphid Diurapis noxia have not been
under irrigation. It was observed that the means afbserved foRhopalosiphum padi

R. padiin each parcel did not differ among othersThe means of mummified aphids, per parcel, did
cultivars. If the two years of analyses werenot differ among oat cultivars in 1997. In 1998,
observed, the cultivar UPF 86081 showed lowethis number differed among oat cultivars only after
rates of aphid infestation than UPF 86066 (Fig. 2) harvest (Fig. 2). The period after harvesting
Population difference obtained from the number oshowed that the cultivar UPF 86081 presented
individuals occurring on the various cultivars isnumber of mummies higher than the black oat and
one way to verify the resistance of the plants t&JPF 3. During 1997, the larger proportion of
insects. Therefore, according to our resultsmummies/aphids was observed on UPF 86081, in
through the principle of repetition (Lara, 1991),the period preceding the oat harvest and in the
cultivar UPF 86081 presented higher resistance total culture cycle, indicating a more effective
R. padiif compared to UPF 86066 and to theaction of the parasitoids on that treatment.

black oat.

In 1998, UPF 86081 presented lower numbers of

aphids than the other cultivars in the first and in

Table 2 - Mean values tstandard deviation of the percentage of paraseéoidrgence on the mummified aphids,
for each oat cultivar, observed in all samplings1997 and 1998 in the following intervals: 0 - 6@,- 104 and O -
104 DAE (Days After Emerging).

Analyse$ (DAE)

Cultivars 0-60 ‘ 61- 104 ‘ 0-104
UPF86066 70.8 a 61.6 a 66.6 a
(1997) +13.0 +12.8 +9.6
UPF86081 76.2 a 61.8 a 71.7 a

(1997) +11.6 +8.0 +12.4
UPF87111 71.4 a 64.4 a 67.4 a
(1997) +15.5 +10.8 +9.7
Black oat 70.1a 68.8 a 67.4 a
(1998) £10.8 £93 +£8.0

UPF 3 795a 74.0 a 75.6 a
(1998) +12.8 +9.7 +14.8
UPF86081 88.8 a 73.0a 79.5a
(1998) +15.6 £12.1 +13.9
UFRGS7 82.5a 75.3a 80.8 a
(1998) +17.4 +10.3 +13.6
Séao Carlos 80.2 a 71.8 a 76.8 a
(1998) +16.4 +8.8 +10.8
UPF87111 69.7 a 77.7 a 73.0a
(1998) +14.4 +16.0 +9.8

! Original data. These data has been transforma ifor statistical analysig.Means followed by the same letter in this column
have presented no statistical difference on the Tukey test (p<0.05).

Brazilian Archives of Biology and Technology



Occurrence and Parasitism of Aphids (Hemiptera:idighe) 167

1997 1998

XY UPF86066 [ Black oat a
I UPF86081 E—= uPF3
60 [ uPF87111 a ab Il UPF86081

B UFGRS7
a S&o Carlos
ab ] uPFe7111

B
Z

q

XX

q

MLl
QRN

X

-
0%

XXX
XK

XXX
o

v,v
XXX
%
KA

bt
XX

7

X XX
XX

%
X

X

N
S

PAX
R

R
R
R

%
X

XX

I

Y

N b
© o ©
Q
Q
Q
Q
Q
Q

XA

= N
N N
Q)
o]
QD
QD
QD
QD
R
R
SRR

X
)

=
K
kS
2
2
k2
(2
<
2
2
2
2
2

R

R

mummified aphids R. padi individuals

X

3
X
2

w

o
Q

o) o
[

O
KKK
-
&

[%2]
S
e
51,0 a .
~ a a
8 b ab
= b
£0,5{ bHlb bllb a b
g = g 27
= E & S &7
0.0 i —
)

0-60 61-104 0-104

DAE

o
1

»

o

Figure 2 - Average (bars) and standard deviation (lines enhbtrs) values of number Bhopalosiphum
padi individuals, mummified aphids number and proportioetween mummified aphids and
apparently healthy aphids in each parcel, for emathcultivar observed in all samplings in the
following intervals: O - 60, 61 - 104 and O - 104D (Days After Emerging) during 1997 and
1998. These data has been transformedxifor statistical analysis. Means followed by ditfat
letter above bars in same age indicate signifiddférence, on the Tukey test (p<0.05).

In 1998, the rates of parasitism did not differ87111 - and in 1998 compared to the black oat and
among oat cultivars in the period before thdJPF 3, may be associated to the resistance to
harvest (Fig. 2). However, in the intervals 61-104Rhopalosiphum padiresented by that cultivar.

DAE and 0-104 DAE, UPF 86081 parasitism wasThe best performance of parasitoids, by parasitism
different from black oat and from UPF 3 (Fig. 2).rates, observed in UPF 86081 indicated existence
This higher influence of UPF 86081 cultivarof synergism between plant resistance and
regarding the action of the parasitoids observed ibiological control of aphids. Farid et al. (1998)
both, in 1997 in contrast to UPF 86066 and UPMave analyzed the impact of varieties of wheat
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resistant to the aphib. noxiaand its parasitoid, emergence on aphid mummies for all treatments in
Diaeretiella rapae Compared to the sensitive five susceptible varieties of wheat, sorghum,
variety, the resistant ones suffered less damage dbarley, rice and oat cereals.

to the aphid’s nourishment, presenting smaller

reduction of the leaf surface, weight and height. A

higher percentage of parasitoid occurrence waSONCLUSIONS

observed on the mummies collected from the

resistant cultivars (Table 2). These results. Rhopalosiphum padias the predominant aphid
suggested that parasitism and plant resistancein oat cultivars;

performed a compatible behavior. 2. The dominant species parasitizRgpadiin the
Testing the preference df. testaceipesto the target area wereAphidius colemani and
varieties of resistant and susceptible oat to Lysiphlebus testaceipes  and the

Schizaphis graminupBchuster and Starks (1975), hyperparasitoids reared in interaction with those
in either release-capture or olfactometer tests, species wereSyrphophagus aphidivorusind
observed rather significant parasitoid response on Alloxysta brassicae

the resistant variety. Biswas and Singh (19983. The UPF 86081 cultivar presented smaller
reported that there was no evidence disregarding attack of Rhopalosiphum pagdicompared to
the resistance of plants and bio-control as highly UPF 86066 cultivar and to the black oat and
effective and compatible on the integrated reported higher rate of aphid parasitism than the
handling of pests aiming aphids. In arena tests, UPF 86066, UPF 87111, UPF 3 and the black
Braimah and Van Emden (1994) have used oat;

primary parasitoidAphidius rhopalosiphfemales 4. The biology of parasitoids, regarding the
obtained fromRhopalosiphum padnummies and emergence of mummified aphids, suffered no
testified more egg laying o%. avenaeon the influence from the different cultivars.

arenas with wheat leaves than on those with paper

filter. This showed how important the chemical

stimulus of the host-plant was to the parasitoidACKNOWLEDGEMENTS

acceptance towards the aphid. A similar

experiment withS. avenaeand Myzus persicae \We acknowledge Conselho Nacional de
(Sulzer) presented more egg laying of bottpesenvolvimento Cientifico e Tecnoldgico
parasitoids in wheat, than in other types of pIanthNpq) for its financial support and to

again proving the importance of the referredEMBRAPA - CPPSE for conceding the field for
stimuli (Ahmad and Sing, 1994). the experiment.

Wickremansinghe and Van Emden (1992) have
observed the reaction of adult females of
parasitoids to volatile chemical stimuli of aphidRESUMO
host-plants. It was found that various species of

hymenopterans were more attracted to the smell @loram avaliadas as interagdes entre afideos e seus
the host-plant, or to the honeydew of the aphids yjmengpteros parasitdides em cultivares de aveia
when the plant is absent - than to the smell of thgrigada, como também a resposta de diferentes
host-aphids,  themselves.  However,  theytivares em relagiio resisténcia a estes afideos e
combination of smells from both, the plant and thg, influencia nas relagées hospedeiro/parasitoide
aphid, proved to be the most attractive testedyrante dois anos em Sdo Carlos, SP, Brasil.
stimulus.  Therefore, parasitoids have betteRpopalosiphum padi (L) foi o afideo
response to the aphids affected with the V0|at”%redominante ao longo do estudo, enquanto as
elements of the plants, rather than to the purgytras espécies raramente foram encontradas.
aphlds.' o , Foram observadas cinco espécies de himendpteros
The biology of parasitoids, regarding theparasitsides: trés  parasitbides  primarios,
emergence of mummified aphids, showed nqysiphlebus testaceipes(Cresson), Aphidius
influence from the difference found on thecglemani (Viereck) e Diaeretiella rapae
varieties both in 1997 and 1998 (Table 2). Sim”a(M'lntosh) e dois hiperparasitéideSyrphophagus

results were reported by Schuster and Stark&phidivorus (Myer) and Alloxysta brassicae
(1975) in the percentage of hymenopteran
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(Ashmead). A cultivar UPF 86081 apresentoNoyes, J. S. (1980), A review of the genera of
resultados significativos quanto & baixa infestag&o Neotropical Encyrtidae ~ (Hymenoptera,
por Rhopalosiphum padie maiores taxas de _Chalcidoidea)Bull. Br. Mus. Nat. Hist41, 170-253.

parasitismo que a demais cultivares. N&o fo?%""e”’ \:V (1982)71 _ dThett Ii(‘_je”tiﬁcati?” h.gf.

observado efeito significativo na variagio de 1YMENOPIErous parasitoids attacxing cereal aphids |
tagem de emergéncia de parasitéides n Britain. Sistematic Enton_wol_og?, 465-473. _

porcentag ngell, W. and Zangh Zhi-Li. (1983), The reactiafs

afideos mumificados ao longo deste estudo. two cereal aphid parasitoid&phidius uzbekistanicus
and A. ervi to host aphids and their food plants
Physiological Entomolog\s, 439-443.
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