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Responses of Rhopalosiphum padi (L.)(Homoptera:
Aphididae) on different wheat cultivars under

laboratory conditions

ABSTRACT

Bird cherry-oat aphid, Rhopalosiphum padi (L.), a polyphagous species with a worldwide distribution,
is an important pest of wheat as well as the main vector of barley yellow dwarf virus. The
development, survivorship, and life table parameters of R.padi were evaluated in a growth chamber
on seven wheat cultivars as follows: ACA 315, Baguette 12 P, Biolnta 1002, Biolnta 2004, Buck
Meteoro, Klein Yarard and LE 2330 at controlled conditions (20+1°C; about 70% RH; 14h
photophase). The development times of immatures ranged from 6.6 days on Buck Meteoro to 9.9
days on ACA315, whereas immature survival was 90 to 100%. The intrinsic rate of increase (ry,) for
ACA 315, Baguette 12 P and Biolnta 2004 were the highest. Jackknife estimates of r, ranged from
0.327 to 0.204 females/female/day on Biolnta 1002 and ACA315, respectively. The mean population
generation times (T) on these hosts ranged from 10.91 to 19.66 days. The highest net reproductive
rate (Rop) were on Biolnta 2004 (98.98 females/female/generation) and the lowest on Biolnta 1002,
Buck Meteoro, Klein Yarara and LE 233 (35.32 to 39.59). Because of the high coefficient of
determination (pseudo-R? valuesin Gompertz and Weibul models, survival data from different
cultivars had a good fit to both models. The results pointed ACA 315, Baguette 12 P and partially
Biolnta 2004 as the least suitable host plants, indicating that they were the most resistant to R. padi

among the cultivars we tested.

Keywords: fertility life tables, intrinsic rate of increase, host plant suitability, survival models
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1. INTRODUCTION

Distribution of the bird cherry-oat aphid, Rhopalosiphum padi (L.) is virtually cosmopolitan and
anholocyclic populations occurring in warm climates or where primary hosts are unavailable [1]. R.
padi attacks all the major cereals and pasture grasses and is probably the major pest of temperate
cereal crops on a world scale [2,3].Among the numerous aphid species found in cereals, R. padi is
considered to be one of the major pests in South American grain-producing regions even with
different climates such as the semiarid Pampas of Argentina and southern Brazil[4,5].In the past, R.
padi was considered as having low populations and sporadic occurrence on wheat [6]. However, in
recent years, this aphid has become the most frequent species on wheat crop and is abundant
throughout all developmental stages of wheat plants [5].This aphid damages wheat plants both by
direct feeding and as a result of virus transmission and is a main vector of Barley yellow dwarf virus
(BYDV) (Luteoviridae: Luteovirus) the causal agent of one of the most serious diseases of cereals
worldwide [7]. Cultural control methods involve use of agronomic practices to reduce insect pest
abundance and damage in the Integrated Pest Management (IPM), plant resistance to insects refers
to the use of resistant crop varieties to suppress insect pest damage [8]. The antibiosis category of
plant resistance occurs when the negative effects of a resistant plant affect the biology (growth,
survival and reproduction) of an arthropod attempting to use that plant as a host [9,10]. Life tables are
powerful tools for analyzing and understanding the impact that an external factor, such as antibiosis,
has upon the biology of an insect [11,12]. Biological parameters, such as the duration of
developmental stages and population growth obtained from fertility life tables, are important to assess
host plant resistance to aphids and other pests [13,14]. The aim of this research was to determine the
effects of different wheat cultivars on the biology and demography of R. padi under controlled
environmental conditions

2. MATERIAL AND METHODS

2.1 Aphid colony

The aphid colony of R. padi we used was obtained from a greenhouse of the Instituto de
Microbiologia y ZoologiaAgricola (CNIA-INTA, Castelar, Buenos Aires, Argentina, 34°36' 21.6” S,

58°40'48"W) reared from viviparous apterous females collected on spontaneous Poaceae in the field
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near that institute. Aphids were maintained on unknown but susceptible wheat cultivar in the
greenhouse (about 23°C; 12 h photophase).

2.2 Host plants

Seven commercial wheat (Triticum aestivum) cultivars that are commonly grown in wheat- producing
regions of Argentina, including ACA 315, Baguette 12 P, Biolnta 1002, Biolnta 2004, Buck Meteoro,
Klein Yararg and LE 2330 were used. Due to its intermediate or long cycle and therefore susceptible
to aphids attack, these cultivars were chosen. All plants were obtained from seeds and maintained in
a growth chamber in cylindrical plastic pots (12 cm in diameter and 11 cm in height) containing a
mixture of 90 % loam soil and 10 % organic compost. When plants reached the third true leaf stage,
they were infested with aphids and watered as required.

2.3 Biological and life table parameters determination

For each cultivar, nearly 50-60 apterous females from the stock colonies maintained on each host
plant for at least 3 generations were placed individually into individual plant conditioned into cages
especially designed and tested, according to [15]. This method is a suitable alternative to clip cages.
After 24 h, the adult and all but one first-instar were removed, and all single first instars were the
cohorts on each cultivar (n=45). The whole assay was carried out in a growth chamber at 20+1°C,
about 70% RH and 14 h photophase. Individual aphids were checked daily for ecdysis and
survivorship. The exuviae presence was used to define instar changes. After the immature became an
adult, mortality and fecundity were checked daily, and offspring were counted and removed from each
cage until the death of the adult. When necessary, the adults were transferred to another plant of the
same cultivar. The study was completed when the last female died. The mean and standard error of
mean (SEM) of nymph developmental, pre-reproductive, reproductive, post-reproductive duration time
and longevity, as well as life table construction and calculation of demographic and mortality
parameters were developed by using the specific computer program JLIFETABLE [16].
JLIFETABLE’s outputs also include the SEM estimate of all life table and mortality statistics by using
the Jackknife procedure [17,18]. The equations to obtain the life table and mortality parameters

followed [19], [20] and [21] and are shown in Table 1.
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Table 1. Demographic and mortality parameters used with its respective units and equations

Parameter Units Equation
Intrinsic rate of natural increase (r ) QQ/?./day z lyme ™mt =1
x=0
Net Reproductive rate (Rg) QQ/?.generation Ry, = Z I, m,
xlym
Mean generation time (T) days T = 2 Xl My
2 lemy
Finite rate of increase (A) 1/day A=em
. . In 2
Doubling time (DT) days D=—
rm
g .dye
Entropy (H) days H= @
0
. . 1
Average daily mortality (f) days p=o
0

References: x = age, | x = age-specific survival, m 4 = daily fecundity, d, = frequency of deaths e,= life

expectancy, eo= total life expectancy or life expectancy at day 0.

2.4 Data analysis

Data were prior tested for normality using the Shapiro — Wilk test in PROC UNIVARIATE and tested
for homogeneity of variances using the Levene test in PROC GLM of SAS program[22].Data were not
normally distributed, and the SAS macro-multiple comparison Kruskal — Wallis nonparametric ANOVA
based was used to compare all biological attributes and life table parameters [23]. The nymphal
mortality percentages were analyzed with Fisher’'s Exact test in PROC FREQ [22]. Variations in
fecundity over time for a specific cultivar were analyzed as a fourth-order polynomial regression with
fecundity as the dependent variable and cultivar and age as discrete independent variables. Cultivar
effects were analyzed by using least-square means to adjust for the polynomial age effects. Meeans
of fecundity were then compared among cultivars, and means were separated with option of Tukey —
Kramer test in the GLM. The survival data recorded on the various cultivars was analyzed in two ways

as follows: nonparametric comparison of survival curves in PROC LIFETEST and estimation of

4
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Gompertz and Weibull models parameters with nonlinear regression in PROC NLIN [22] and the
respective coefficient of determination of nonlinear regression like R® (Pseudo-R® were manually
obtained with the expression: Pseudo-R® = 1 - SS(Residual)/SS(TotalCorrected) [24]. The probability

that an individual lives at least to age x was calculated by the following equations:

Gompertz

5, = el@a-ewn)

where a is the initial mortality rate and b is the exponential rate of increase in the death rate.

Weibull

Sy = e_(g)c

for x > 0, where b is a scale parameter that is inversely related to the mortality rate and c is a shape
parameter that allows the model to produce survival distributions of different forms [25, 26].Values of
the shape parameter ¢ >1, = 1, or <1 correspond to Deevey ’ s type |, Il, or Il survivorship curves,

respectively.

3. RESULTS

3.1 Development of immature stages

Differences in the duration of each instar were always significant among the cohorts reared on the
seven cultivars (P <.0001) (Table 2). There were significant differences in the time of the immature
development among the cohorts on different cultivars (Kruskal — Wallis H =258.88; df=6; P <.0001;
Table 2). Individuals fed on Biolnta 1002 and Buck Meteoro developed significantly faster than those
on any other cultivars, while those on ACA 315, followed by Baguette 12 P, Biolnta 2004 and Klein

Yarara, have longer development time (Table 2). The incidence of cultivar particularly on the relative

5
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span of 3“ and 4" instar appears to have a close relationship with complete development time.
Mortality at the nymphal stage was always below 10 % in all tested cultivars and no significant

differences were observed (Fisher’'s exact test, P=.1197).

Table 2 Development time in days (Mean (SEM)) and mortality of immatures of R. padi on

seven wheat (7. aestivum) cultivars.

NymphalMortality 1st 2nd 3rd 4th Combined
Cultivar N
(%) instar instar instar instar nymphs
2.7 a* 24 a 25a 23a 99a
ACA 315 55 8.33
(0.24) (0.22) (0.23) (0.25) (0.14)
25a 22ab 21a 21a 8.9 ab
Baguette 12 P 58 3.33
(0.22) (0.19) (0.21) (0.17) (0.12)
1.2c¢c 1.7¢c 1.3b 14c 57d
Biolnta 1002 44 4.36
(0.15) (0.17) (0.18) (0.22) (0.11)
20b 2.1 ab 21a 24 a 8.6b
Biolnta 2004 44 2.22
(0.24) (0.12) (0.19) (0.31) (0.15)
1.8b 1.7¢c 140 1.6¢c 6.6d
Buck Meteoro 46 9.80
(0.22) (0.19) (0.21) (0.20) (0.11)
19b 1.4d 16Db 1.8 bc 8.8b
Klein Yarara 54 0.00
(0.10) (0.18) (0.20) (0.28) (0.14)
1.9b 1.8 bc 14Db 22ab 7.3c
LE 2330 47 9.62
(0.13) (0.18) (0.19) (0.23) (0.10)
KW H 168.80 102.66 132.99 75.01 258.88
Df 6 6 6 6 6
P <.0001 <.0001 <.0001  <.0001 <.0001

*Values within a column followed by the same letters are not significantly different in KW-MC

test.(a =.05)

3.2 Reproductive periods and adult longevity
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The mean pre-reproductive period was always below 1 d. This is because, in many cases, we have
found the exuviae, the adult and some offspring in a day. When the 4" nymph became adult and it
had offspring in less than 1 day, the duration of pre-reproductive period became zero. However, there
are significant differences in the span of pre-reproductive period (Kruskal — Wallis H =24.02; df =6;
P<.0001) and it was shorter on the Baguette 12 P and Biolnta 1002 cultivars (Table 3). The wheat
cultivars used in this study had a noticeable effect on the reproductive period of R. padi (Kruskal —
Wallis H =202.05 df =6; P =.0001; Table 3). The reproductive period was longer for adults reared on
cv. Biolnta 1002 followed by Biolnta 2004 and ACA 315. The post-reproductive period was shorter on
Buck Meteoro and LE 2330 (Table 3). Adult longevity varied significantly among cultivars (Kruskal —
Wallis H =205.04; df =6; P<.0001, Table 3), and it was the longest on Biolnta 1002 and followed by
two groups that can be clearly distinguished; the first, with relatively short-lived aphids reared on
Baguette 12 P, Buck Meteoro, Klein Yarara and LE 2330, and the second, with the relatively long-

lived aphids reared on the remaining cultivars (Table 3).

Table 3 Reproductive periods and longevity in days (Mean (SEM)) of R. padi on seven wheat (T.

aestivum) cultivars.

Pre— Post-
Cultivar Reproductive Longevity
Reproductive reproductive
0.51a* 28.05b 471 a 43.24b
ACA 315
(0.09) (1.54) (0.64) (1.76)
0.11d 12.00 c 1.66 c 19.80 ¢
Baguette 12 P.
(0.09) (0.94) (0.51) (1.18)
0.21¢ 34.97 ab 3.29 ab 47.36b
Biolnta 1002
(0.06) (1.41) (0.41) (1.56)
0.14d 54.84 a 3.80 a 67.41 a
Biolnta 2004
(0.05) (2.98) (0.49) (3.17)
0.33b 11.96 ¢ 1.07c 19.96 ¢
Buck Meteoro
(0.07) (1.34) (0.35) (1.56)
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Klein Yarara

LE 2330

KWH

df

P

0.48 a

(0.07)

0.26 ¢

(0.06)

24.02
6

.0005

17.83 ¢ 3.02b 28.11¢c

(1.15) (0.54) (1.49)
16.43 ¢ 1.98¢c 26.02 ¢
(1.47) (0.46) (1.81)
202.05 50.552 205.04
6 6 6
.0001 <.0001 <.0001

*Values within a column followed by the same letters are not significantly different in KW-MC test (a

-.05).

3.3 Survival rate and fecundity

The log-rank test used to compare age-specific survival curves has shown significant differences
among cohorts reared on different cultivars (log-rank test x 2_ 322.24; df =6;P<.0001). The survival
curves of aphids reared on cv. Biolnta 2004 was the most diverse compared to the remaining cultivars
(Table 4, Fig 1). No significant differences were observed among the survival curves on Biolnta 1002,

Buck Meteoro, Klein Yarara and LE 2330 and there were also no significant differences between ACA

315 and Baguette 12 P. (Table 4, Fig 1).

Table 4 Multiple comparison log-rank test of survival rate curves of R. padi on seven wheat (T.

aestivum) cultivars.

Cultivar Log-Rank value
ACA 315 -11.93 b*
Baguette 12 P. -23.88 b

Biolnta 1002 30.90c

Biolnta 2004 -72.30 a

Buck Meteoro 31.24c

Klein Yarara 23.40c

LE 2330 22.57 ¢

*Cultivars and log-rank statistic followed by the same letter have not significantly different between

aphid survival curves (Adjustment formultiple comparison log-rank test, Tukey — Kramer correction; a

=.05).
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The daily fecundity patterns observed over life-span of the aphids were best described by polynomial
regression and were not a linear function of age, forming a more or less skewed-right pattern (Fig 1).
The regression analysis (Table 5) showed a very strong effect of host plants on the aphid daily
fecundity, even after variation due to age was removed (F =9.95; df =6, 317; P<0.0001). The highest
numbers were recorded from 8 to 40 days after birth, with values of 3.2, 4.1, 2.4, 2.9, 3.5, 3.0 and 3.5
nymphs per day on cultivars ACA 315, Baguette 12 P, Biolnta 1002, Biolnta 2004, Buck Meteoro,
Klein Yarara and LE 2330, respectively. Overall, the number of nymphs per female per day on
Baguette 12 P was higher than that on the other six cultivars.

Table 5 Polynomial regression analysis of daily fecundity on aphid age and cultivar.

Source df Mean Square F P R*
Model 17 13.0335059 51.01 <.0001 0.711862
Mean (Age) 1 57.57841279 225.35 <.0001

Mean® 1 6.37888886 2497 <.0001

Mean® 1 27.63701134 108.16 <.0001

Mean* 1 29.35857215 1149 <.0001

Cultivar 6 2.54183293 9.95 <.0001

Age x Cultivar 7 10.57682932 4139 <.0001

Error 317 0.2555105

Daily Fecundity Least Square Means

Cultivar

L.S.M £ S.E.M.

ACA 315
Baguette 12 P
BioINTA 1002
BioINTA 2004
Buck Meteoro
Klein Yarara

LE 2330

1.26652752 + 0.06816773 c*
1.33916023+ 0.06951779 ¢
2.61271608+ 0.29889037 a
1.62336243+ 0.06037396 b
0.25911679+ 0.18978813 e
0.1789009+ 0.12597915 e

0.48805672+ 0.1324186 d
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*Least-square means followed by the same letter are not significantly different (Tukey — Kramer test,

a =.05)

Survival rate (ly)
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Fig 1 Age-specific survival rate () and fecundity (m,) of R. padi reared on different wheat (7.

aestivum) cultivars. a: ACA315, b: Baguette 12 9., c: Biolnta 1002, d: Biolnta 2004, e: Buck

Meteoro, f: Klein Yarara, g: LE 2440.
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3.4 Life table parameters

There were significant differences in the life expectancy at birth (eq) of R. padi(Kruskal — Wallis H
=168.66; df = 6; P <.0001). Life expectancy was shorter on Baguette 12 P, Buck Meteoro, Klein
Yarara and LE 2330 (19 to 29 days). The longest e, was observed on cv. Biolnta 2004 (66.83 days).
On the other cultivars, e, varied from 40 to 47 days (Table 6).

The entropy (H) and the average daily mortality parameter g of R. padi reared on the seven wheat
cultivars also showed significant differences, Kruskal — Wallis H =34.79;, df =6; P = .0001 and Kruskal
— Wallis H =130.20;df =6; P =.0001, respectively (Table 6). The entropy values suggested that the
survival schedule of R. padi was convex (H < 0.5) on all cultivars, except on Buck Meteoro and LE
2330, which was slightly concave or straight (H = 0.51) (Table 5, Fig. 1). The average daily mortality
of R. padi was on its lowest level on Biolnta 2004 (7=0.01511 days) while j ranged from 0.02133 to
0.05137 days on the remaining cultivars (Table 6).

The rn,, net reproductive rate (R,), mean generation time (T), finite rate of increase (&), and population
doubling time (D) were calculated for aphids developing on seven wheat cultivars (Table 6). There
were significant differences in r,, values among the populations on the seven cultivars (Kruskal —
Wallis H =158.08; df =6; P<0.0001). The lower r, values for R. padi were observed on ACA 315,
Baguette 12 P and Biolnta 2004 (0.204 - 0.221 females.female”.day ). The R, values of R.padi
estimated on wheat cultivars ranged from 30.78 to 98.98 females.female’1.generation'1, with
significant differences among cultivars (Kruskal-Wallis H =114.75; df =6; P<.0001).The populations
reared on cv. Buck Meteoro had a lower Rq value (30.78 females.female™ .generation'1) but it is not
significantly different than those reared on Biolnta 1002, Klein Yarard and LE 2330. There were
significant differences in T values among the populations reared on the seven cultivars (Kruskal—
Wallis H = 271.89; df = 6; P<.0001) and ranged from 10.91 to 20.78 days (Table 6). Significant
differences in the finite rate of increase (A) (Kruskal-Wallis H =154.67; df =6; P<.0001) and doubling
times (DT) (Kruskal-Wallis H =170.68; df =6; P<.0001) were found for R. padi populations reared on
the tested wheat cultivars. The last mentioned life table parameter (DT) varied from 3.40 days on cv.

ACA 315 to 2.12 days on Biolnta 1002 (Table 6).
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Table 6 Life table parameters of R. padi reared on different wheat (7. aestivum) cultivars

(Means (SEM)).
Cultivar fm R, T A DT H n (-1
0.204c* 54.63b 19.66a 1.226c 340a 0.32b 0.0250bc 40.67b
ACA 315

(0.004)  (6.26)  (0.43) (0.005) (0.05) (0.04) (0.00099) (3.39)

0.219c 64.49b 19.00a 1.245c 3.16a 0.25b 0.0213c 46.57b
Baguette 12 P
(0.007)  (2.73)  (0.20) (0.010) (0.05) (0.04) (0.00311) (1.20)

0.327a 35.32¢c 1091c¢ 1.387a 2.12c¢c 0.37b 0.0504a 19,72c
Biolnta 1002
(0.007) 3.76 (0.33)  (0.009) (0.07) (0.05) (0.00304) (1.87)

0.221¢c 9898a 20.78a 1.247c¢c 3.13a 0.30b 0.0151d 66.86a
Biolnta 2004
(0.004)  (3.64)  (0.30) (0.005) (0.07) (0.04) (0.00129  (2.09)

0.272b 30.78c 12.61bc 1.313b 254b 0.51a 0.0513a 19.13¢c
Buck Meteoro
(0.009)  (3.67)  (0.34) (0.012) (0.09) (0.04) (0.00414) (1.52)

0.273b 39.06c 13.45b 1.313b 254b 0.33b 0.0352b 28.61c
Klein Yarara
(0.006) (2.33)  (0.24) (0.007) (0.05) (0.04) (0.00199) (1.49)

0259b 39.59c 14.22b 1.296b 267b 051a 00411b 24.40c
LE2330
(0.003)  (3.37)  (0.27)  (0.004) (0.04) (0.02) (0.00096) (1.75)

*Life table parameters followed by the same letter are not significantly different (MC-KW « =.05).

3.5 Mortality models

Parameters of nonlinear regression analysis between survival rate and age of R. padi reared on
different wheat cultivars using the Gompertz and Weibull models are showed in Table 7. A significant
fit was obtained between the survival rate and age of R. padi reared on wheat cultivars using these
models (P<.01).

Table 7 Estimated parameters (SE) of nonlinear regression between survival rate and age R.

padi reared on different wheat (7. aestivum) cultivars fitted to Gompertz and Weibull models.

Cultivars Gompertz Weibull
a b R* b c R*
2.13E-03  7.35E-02 47.8825 3.3490
ACA 315 0.9898 0.9750
(1.66E-04) (2.23E-03) (0.4326) (0.1384)

12
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9.94E-04  8.41E-02 52.2701  4.0675

Baguette 12 P 0.9883 0.9930
(1.04E-04) (2.62E-03) (0.2202) (0.0933)
8.75E-03 1.09E-01 23.2169 2.4658

Biolnta 1002 0.9863 0.9851
(8.50E-04) (5.98E-03) (0.2756) (0.1053)
1.12E-03 5.00E-02 75.3224  3.5027

Biolnta 2004 0.9898 0.9919
(8.10E-05) (1.30E-03) (0.3237) (0.0708)
2.17E-02 5.45E-02 22.5350 1.6217

Buck Meteoro 0.9477 0.9606
(2.68E-03) (8.21E-03) (0.5215) (0.0954)
4.71E-03 8.65E-02 33.5425 2.7186

Klein Yarara 0.9873 0.9810
(4.04E-04) (3.61E-03) (0.3514) (0.1117)
1.48E-02 4.93E-02 28.7410 1.7783

LE2330 0.9930 0.9928
(6.04E-04) (2.09E-03) (0.2327) (0.0392)

4. DISCUSSION

Plant species suitability as host for insects can be different and it is shown measuring their
performance and preference on these plants [27]. It can also be shown at cultivar level of a plant
species because differ in chemical and morphological characteristics which influence their suitability
as hosts [28, 29, 30]. As a result, assessing the resistance of different cultivars to the pests can
provide valuable information on their suitability or unsuitability as hosts. In the current study, we have
demonstrated that the performance of R. padi was significantly influenced by the wheat cultivars
tested.

The survival rate of R. padi had different trends on the seven wheat cultivars. Since the total number
of days to be lived by the average individual within a cohort from age x to the last day of possible life
were lower on Biolnta 1002 and Buck Meteoro at the beginning of life, the life expectancy of the aphid
on these cultivars was less in comparison with the others. The entropy parameter provides a useful
summary measure for characterizing differences in shapes of survival curves among cohorts [21].
Survival curves for aphids reared on any cultivar followed the Deevey’s type | survival curve, as ¢
values of the Weibul model were higher than one. However, Deevey’s type | survival curve is convex,
but it was slightly concave or straight for the aphids reared on Buck Meteoro and LE 2330 as shown

by the entropy (H). While the parameter ¢ of Weibull model for these cultivars was closest to one than
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the remaining values, it is not clearly detected by the model. On the other hand, the parameter b of
Weibul model is inversely related to the mortality rate and this values were lower on Biolnta 1002 and
Buck Meteoro, it is congruent with the higher average daily mortality () on these cultivars. Also, in the
Gompertz model, the initial rate of mortality (a) and the exponential rate of increase in the death rate
(b) were higher on Buck Meteoro and Biolnta 1002, respectively. Because of the observed significant
fit, both models are valid to explain the survival curves of aphids reared on all tested cultivars. Despite
of the low life expectancy, low net reproductive rate and high mortality, the bird cherry - oak aphid, at
least for the population used in our study, performed significantly better on Biolnta 1002. It was
expressed as a high population build up and decreased nymphal duration. On Biolnta 1002 the r
value was the highest due to the population reared on this cultivar had short immature development
and one of the lowest mean generation time values. On the other hand, aphids reared on Biolnta
2004 had the highest R, value, however, the r;, value was one of the lowest and had relatively long
immature development. This is because there is a very high R, in combination with a long T and it
contributes to depress r,, value. On Biolnta 1002, R. padi can increase its generations in a time; while
on Biolnta 2004, even increasing the offspring per generation, it is not enough to increase the ry
value. Overall, our results demonstrated that the ACA 315, Baguette 12 P and, relatively Biolnta 2004
cultivars, were less suitable hosts for the development of R. padi compared to the other cultivars
examined. Aphids reared on ACA 315, Baguette 12 P, Biolnta 2004 and Klein Yarara had longer
developmental time and the mean generation time (T) was also longer except on Klein Yarara. Under
natural conditions, longer generation and developmental time will result in a slower population build
up on these cultivars, increasing the exposure of the herbivore to natural enemies [31] and it is likely
to occur particularly on Biolnta 2004. The shorter developmental times were observed on Biolnta
1002 and Buck Meteoro but the highest intrinsic rate of natural increase (r,,) and finite rate of increase
(A) were observed on the former, which lead to higher performance of the aphid on this cultivar.

Measuring life table parameters, especially the intrinsic rate of natural increase (r,,), is the best way to
evaluate insect performance on host plants [32]. In the present study, r,, ranged from 0.327 to 0.204
females/female/day on the wheat cultivars tested and was highest on Biolnta 1002 and lower on ACA
315, Baguette 12 P and Biolnta 2004. These values are close to that estimated for R. padi on wheat
cv.Dragon (r, = 0.263 females/female/ day) [33] and on different cereal crops, including wheat of the
Biolnta cultivar family (r,= 0.238 females/female/day) [4]. In this last case, the entire experiment was
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conducted at 24 °C while we have used a temperature 4 °C lower. It is remarkable the low intrinsic
rates of natural increase reported by [34] for R. padireared on ten wheat cultivars at 20 °C, including
Buck Meteoro, ranged from 0.22 to 0.17 females/female/day, without significant differences between
them. It is also remarkable the short duration of nymphal and reproductive periods as well as longevity
on Buck Meteoro, 2.88, 4.88 and 8.44 days, while we observed 6.6, 11.96 and 19.96 days,
respectively. The reasons for this difference are unknown but could be because they are two distinct
aphid populations or due to unnoticed details on the methodology used.

Although the nature of the possible mechanisms for antibiosis was not studied in our experiment, it
may be involved with the low performance observed for R.padi on ACA 315 and Baguette 12 P.
Perhaps Biolnta 2004 should be considered a partially resistant cultivars cultivar due to it higher
longevity, net reproductive rate and life expectancy but it may enhance the effectiveness of natural
enemies. Buck Meteoro, Klein Yarard and LE 2440 could be considered relatively intermediate in
resistance to the aphid. Knowledge of the degree of cultivars susceptibility or resistance and the
biology of a pest is a fundamental component of an IPM program and can inform the detection and
monitoring of pest infestations, cultivar selection and crop breeding. Hence, our findings may provide
important information for designing a comprehensive program for IPM of R. padiin Argentina.

4. CONCLUSION

Among tested cultivars, ACA 315 and Baguette 12 P can be considered resistant to R. padi, Biolnta
2004 should be considered a partially resistant and Biolnta 1002 could be considered susceptible.
Buck Meteoro, Klein Yarara and LE 2440 could be considered relatively intermediate in resistance.
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