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Abstract: Field studies were conducted to determine the antixenotic resistance against the peach-potato aphid,
Myzus persicae (Sulzer) in different potato cultivars i.e. Cardinal, Ultimus and Desiree. These cultivars were

studied

in  the paired tests as Cardinal vs. Desiree and Cardinal vs. Desiree for antixenosis (systemic

msecticide-based test). In Deswee vs. Ultimus, no significant difference was found for the preference of
M. persicae, while in case of Cardinal vs. Desiree, there was a significant preference for Desiree. Cardinal clearly

showed antixenosis to M. persicae.
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Introduction

Potato has emerged as an important cash crop and one of
the leading vegetables in Pakistan, with an average total
production of 1, 105, 000 tons potate tubers. Due to
various soil and environmental conditions, three crops of
potato are grown in Pakistan. Autumn and spring crops
are grown 1 plain areas, while summer crop m hilly areas.
The per hectare national yield 1s only about 10.5 tons,
which is very low compared to the world average
(16.1 tons) (Anonymous, 2000).

In Pakistan potato 1s attacked by a number of insect pests:
apluds, cutworms, slugs, free living nematodes,
wireworms, Colorado beetle, capsid bugs, leathoppers and
potato tuber moth (Zanom, 1991). Of these aphids and
especially Myzus persicae (Sulzer) 1s the most important
(Shah, 1988). They cause damage by extraction of plant
sap, injection of toxic secretions while feeding,
transmission of viral diseases and excretion of honeydew,
which fouls the plant and encourages the growth of
moulds. The most important problem 1s usually their role
as vectors of several viruses, which, although seldom
lethal, reduce plant vigour and yield potential of seed
tubers (Hille Ris Lambers, 1972; Hooker, 1981 ; Radcliffe
et al., 1993). Potato leaf roll virus (PLRV) and potato virus
Y (PVY) are the most important of these viruses limiting
potato vield and quality (Banttari et al, 1993). Heavy
mfestation of this aphid can cause considerable damage
to the potato crop by severely dwarfing and curling the
leaflets and by dwarfing and spindling the tops. In
extreme cases, the whole plant may be killed
(Pamter, 1951).

Aphid-resistant potato cultivars can be an effective
means of controlling aphids and restricting virus spread
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within the crop (Adams, 1946, Gibson, 1974). Antixenosis
is one of the important mechanisms of plant resistance to
aphids (Ellsbury et af., 1985; Holt and Wratten, 1986). In
integrated pest management (IPM), other control methods
are practiced along with resistant varieties. Such other
methods include the use of insecticides, different cultural
practices and biological control. The activities of natural
enemies may be greater on resistant than on susceptible
varieties (Gowling, 1989).

In a pot experiment outdoors, three potato cultivars
(Desiree was chosen the susceptible comparison with
Cardinal and Ultimus as the resistant varieties in antibiotic
terms) were selected from the eight potato cultivars which
were screened for their relative antibiosis in the field to
M. persicae (Saljoqi, 1999), to see whether the antibiotic
resistance in these cultivars towards A, persicae was
reflected by antixenosis.

Materials and Methods
Plant materials: Each antibiotic cultivar (Cardinal and
Ultimus) was compared separately with Desiree.

M. persicae culture: Aphids were collected from the
potato plants in the field of Agricultural Research Farm of
NWEFP Agricultural University, Peshawar, Pakistan, when
the infestation started. The culture was maintained at a
photoperiod of 14:10 h (light:dark) regime. The mimimum
temperature fluctuated between 16-21.5°C while the
maximum temperature ranged between 23-46.5°C. Cultures
were maintained in muslin cages and Perspex cages, each
containing two pots. One pot, contaming the oldest
plants, was removed at weekly intervals and replaced with
a new one. The frequent replacement of pots of seedlings
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was to avoid overcrowding of the aphids. Care was also
taken to keep the stock of M. persicae free from other
aphid species, parasitoids and predators. M. persicae was
moved from plant to plant with a fine brush which was
wetted with distilled water. To avoid damage to the
aphids, care was taken to meake sure the styles were
withdrawn before the aphids were removed. Sometimes a
leaf with a healthy population was placed on the leaves of
the new plants. When dried, this leaf portion was removed
from the cage, the apluds having moved from 1t to the new
leaves to start new colonies.

Pirimicarb: Pirimicarb is a strong pyrimidine carbamate
msecticide, with strong aphicidal properties. It can be
systemic and also has excellent contact, fumigant and
translaminar activity. Pirimicarb 1s applied in the field as
foliar sprays and also as a soil drench. When applied as
a soil drench, it is taken up by the roots and moves
apoplastically through the plant (Worthing, 1987).

Cages for the antixenosis test: Targe clip cages
(35 mm diam. and 5 mm gh) were used.

Pots and planting medium: 24 cm inner diam. earthen pots
were used for growing the plants. Each pot was
thoroughly cleaned and dried before filling it with the
potting medium. John Tnnes No. 2 compost was used as
the planting medium.

The antixenosis test: Three potato cultivars, 1.e. Cardinal,
Ultimus and Desiree had been selected for antixenosis
tests. Deswee had been selected as the most aphid
susceptible cultivar, while Cardinal and Ultimus both
showed some aphid resistance in terms of antibiosis. A
novel technique (systemic insecticide-based test)
(van Emden et al., 1991), was used for thus study. Cardinal
and Ultimus were each paired separately with Desiree.
Sixteen replicates for each pairing treatment were made.
Half the pots of each cultivar were treated with 55 ml
pot" of pirimicarb (500 gm kg pot™ ), applied as a soil
drench at the recommended dose of 0.5 g litre pot™.
Twenty four hours after application, by which time the
insecticides would have been mobilized to the leaves,
twenty aphids were caged m each of the larger clip cages.
A pot of Cardinal or Ultimus was then paired with a pot of
Desiree. A leaf from an msecticide treated plant of one
cultivar was always paired with an untreated leaf of the
other and an equal number of replicates of each of the
cultivars in the comparison received pirimicarb. The clip
cages were set up so that each covered an equal area of
both paired leaves. The aphids were thus allowed to
choose between the two cultivars. Forty-eight hours after
caging, the cages were opened and mortality was
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recorded with the assumption that the dead aphids had
selected treated leaves and had reached the phloem. As
each trial involved equal numbers of treated and untreated
plants of the two plant types being compared, it was
possible to allow for any repellence or attraction from the
insecticides 1n the statistical analysis (van Emden ef al.,
1991). The results obtained were analyzed by a chi-square
(30 test, in which expected values are based on the total
numbers dead on each cultivar (van Emden et al., 1991).
A statistically significant chi-square for choice (3¢, ;) was
only accepted if the heterogeneity between
replications (3, ;¢ was not significant.

Results

Desiree vs cardinal: The results are presented in Table 1
and the statistically analysis presented in Table 2. More
M. persicae settled on Desiree (55.94%) than on Cardinal
(44.06%). This preference was statistically significant
{P<0.03). A non significant heterogeneity X* validated the
results.

Desiree vs ultimus: The results of the experiment are
shown in Table 3 and the statistical analysis shown in
Table 4. The experiment indicates that AL, persicae again
showed an overall slight numerical preference for Desiree
(50.94%), this time compared with Ultimus (49.06%).
Although  the analysis showed non-significant
heterogeneity between the replicates, this small difference
of preference was not statistically significant (P>0.05).

Discussion

In Desiree vs. Ultmus, no significant difference was
found for the preference of M. persicae, while in case of
Cardinal vs. Desiree, there was a significant preference for
Desiree. Cardinal clearly showed antixenosis to
M. persicae. van Emden et al (1991) developed this
systemic insecticide-based test for wheat varieties and
concluded that the use of systemic aphicide provides a
simple and practical way of assessing the relative
antixenosis to aphids on two host plants and that the
experimental design described carries the necessary
safeguards agamnst any interaction between variety and
treatment with aphicide. They preferred this method over
many other techmques, not only because of simplicity,
but also because it quantified the end product of all
stages of the host selection process.

There are some possible reasons for the antixenosis of
Cardinal towards M. persicae, though they have not been
investigated here. Plants exhibiting antixenosis may
produce olfactory repellents which cause insects to move
away from the plants (Dethier et al., 1960, Picket et al.,
1982; Picket, 1988; Picket et af., 1992). However, repellents
may not always be olfactory, because it could also be the
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Table 1: Chi-square analysis for antixenosis to Adizus persicae (Sulzer)

Replicates Desiree Cardinal

Treated cultivar in brackets Observed vahies Expected value Observed value Expected value
1 (Cardinal) 11 alive 9.56 9 dead 10.44
2 (Cardinal) 10 alive 9.56 10 dead 10.44
3 (Cardinal) 12 alive 9.56 8 dead 10.445
4 (Cardinal) 11 alive 9.56 9 dead 10.44
5 (Cardinal) 11 alive 9.56 9 dead 10.44
6 (Cardinal) 11 alive 9.56 9 dead 10.44
7 (Cardinal) 10 alive 9.56 10 dead 10.44
8 (Cardinal) 10 alive 9.56 10 dead 10.44
9 (Desiree) 13 dead 10.44 7 alive 9.56
10 (Desiree) 11 dead 10.44 9 alive 9.56
11 (Desiree) 14 dead 10.44 6 alive 9.56
12 (Desiree) 12 dead 10.44 Salive 9.56
13 (Desiree) 8 dead 10.44 12 alive 9.56
14 (Desiree) 6 dead 10.44 14 alive 9.56
15 (Desiree) 14 dead 10.44 6 alive 9.56
16 (Desiree) 15 dead 10.44 5 alive 9.56
Total 179 160 141 160
Total alive=153 Total dead = 167

Table 2: Chi-square analysis table

Chi for effect on choice (1 d.f) 4.512%

Chi for heterogeneity between replicates (15 d.f) 14.711ns

Total chi for 16 d.f 19224

* =gignificant at P<0.035 ns = not significant (P=0.05)

Table 3: Chi-square analysis for antixenosis to Adizus persicae (Sulzer)

Replicates Desiree Ultirmus

Treated cultivar in brackets Observed vahies Expected value Observed value Expected value
1 (Desiree) 11 dead 9.56 9 alive 10.44
2 (Desiree) 8 dead 9.56 12 alive 10.44
3 (Desiree) 12 dead 9.56 8 alive 10.44
4 (Desiree) 9 dead 9.56 11 alive 10.44
5 (Desiree) 10 dead 9.56 10 alive 10.44
6 (Desiree) 11 dead 9.56 9 alive 10.44
7 (Desiree) 8 dead 9.56 12 alive 10.44
8 (Desiree) 9 dead 9.56 11 alive 10.44
9 (Ultimus) 11 alive 10.44 9 dead 9.56
10 (Ultimus) 10 alive 10.44 10 dead 9.56
11 (Ultimus) 9 alive 10.44 11 dead 9.56
12 (Ultimus) 12 alive 10.44 8 dead 9.56
13 (Ultimus) 12 alive 10.44 S dead 9.56
14 (Ultimus) 11 alive 10.44 9 dead 9.56
15 (Ultimus) 9 alive 10.44 11 dead 9.56
16 (Ultimus) 11 alive 10.44 9 dead 9.56
Total 163 160 157 160
Total alive= 167 Total dead =153

Table 4: Chi-square analysis table

Chi for effect of treatment on choice (1 d.f) 0.112ns

Chi for heterogeneity between replicates (15 d.f) 5.084ns

Total Chi for 16 d.f 5.197

ns = not significant (P>0.05)

plant juices tasted by the aphids that may cause
repellence. Several types of plant morphological defenses
are employed by plants to deter insect feeding and
oviposition, such as leaf surface hairs, foliar striations and
toughness and structure of the cuticle (Smith, 1989).

So from these findings, Cardinal was selected as
antixenotic. Tt was also selected as partially antibiotic
among eight potato cultivars in a field experiment by
Saljoqi (1999). Ultimus showed no significant anitixenosis.
These descriptions relate to comparison with Desiree,
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which proved the most susceptible cultivar in the field
trial (Saljoqi, 1999). Desiree was also the most susceptible
cultivar amongst different selections of potato cultivars
screened by Bintcliffe and Wratten (1982) and Nderitu and
Mueke (1986).
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