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Abstract

The varietal resistance of the nine potato varieties Lesita, Nicola,
Diamont, Baraka, Draga, Spunta, Serrina, Mondial and Timate to natural
infestation with seven serious pests attacking leaves during the two suc-
cessive years, 1991 and 1992 was studied at Gemmeza region. The re-
sults showed that in summer plantation in both 1991 and 1992 sea-
sons, Lesita var. seemed to be more susceptible to Aphis gossypii Glover
, whereas Spunta var. in the first season and Baraka var. in the second
showed the highest levels of resistance. Lesita potato plants were more
attractive to A. craccivora Koch than the other tested varieties . Serrina
Var. was less preferrable to insect attack. Spunta var.in the first year
and Serrina var. in the second showed the highest level of resistance to
Myzus persicae Sulz .Draga and Lesita vars .were however more suscept-
ible . Timate potato plants were more attractive to Empoasca decipiens
Paoli. Potato plants of Nicola, Baraka, Draga and Spunta cultivars were
not infested by this pest .Timate potato var. was more susceptible to
Thrips tabaci Lind. The lowest average numbers of thrips insects oc-
curred on Nicola and Baraka var. in 1991 and 1992 , respectively. Serri-
na var. showed the highest level of resistance to Bemisia tabaci (Genn.).
Lesita Var. was the lowest in this respect. Tetrancychus sp. attacked
potato leaves of all tested cultivars in the first year of study , while in
the second, Timate was the only cultivar invaded by this pest.

In winter plantation, A. gossypii insects prefered winter potato
plants of Spunta and Serrina cultivars more than the other tested culti-
vars. Draga var. was the most susceptible to infestation with A.. ¢ racci -
vora. On the other hand , Timate potato var. was not infested by this
species of aphid. M. persicae insects occurred in high numbers on Draga
potato plants in both years. Baraka var. in 1991 and Timate var. in 1992
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recorded the lowest numbers . The highest populations of E.decipiens
were recorded on potato plant of Draga and Mondial in 1991 and Draga
in 1992 . Plants of Nicola, Diamont, Baraka and Draga cultivars were im-
mune against 7. tabaaci attack. On the other hand, the highest average
numbers were recorded on potato plants of Spunta (1991) and Mondial
(1992). Nicola, Timate and Diamont cultivars showed high degrees of re-
sistance to B. tabaci attack . Draga. Baraka, Mondial and Lesita were the
most susceptible to this pest.

INTRODUCTION

During the last few years , there has been a phenomenal increase in potato
cultivation in order to cover consumption and for export purposes. With such grow-
ing interest, potato pests also received attention. Among these pests, Aphis gossypii
Glover, A. craccivora Koch, Myzus persicae Sulz., Empoasca decipiens Paoli, Thrips
tabaci Lind., Bemisia tabaci (Genn.) and Tetranychus sp. which infest potato leaves
and cause considerable damage in both quantity and quality (Harakly 1974; Hemeida
1981; El-sharkawy 1989).

The economic importance of evaluating varietal resistance for certain pests
received the attention of many workers (Bottoger e/ al., 1964; Lukehafr and Martin,
1966; Marzouk 1975; Hemeida 1981; El-Borolosy and Hemeida 1986; Helaly 1989;
Hassanein et al., 1992)

The growing of varieties tolerating infestation could be considered as a basic
method of control . Therefore, the aim of the present work is to study the varietal
resistance of nine potato varieties to natural infestation by potato pests . This would
certainly help plant breeders to produce new varieties that are less susceptible to
infestation with pests , a matter that would serve establish sound integrated pest
management programs.

MATERIALS AND METHODS

Field studies were carried out during summer and winter plantations of two
consecutive years (1991 and 1992) at the Experimental Farm of Gemmeza Research
station, Agriculture Research Centre, Ministry of Agriculture, Gharbia Governo-
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rate, Egypt. A complete randomized design with three replicates was used . Each
plot had an area of about 10.5 meter?. The tested potato varieties were Lesita, Ni-
cola, Diamont, Baraka, Draga, Spunta, Serrina, Mondial and Timate. The planting
date was on 14th October and 29 th of January of both 1991 and 1992 during winter
and summer seasons, respectively. All agricultural practices were made as usually
performed and no pesticidal treatments were applied . The main leaf pests studied on
the tested potato varieties were Aphis gossypii Glov., A .craccivora Koch, Myzus
persicae Sulz. Empoasca decipiens Poli, Thrips tabaci Lind., Bemisia tabaci (Genn.)
and Tetranychus sp.

Samples of 60 potato leaflets per variety were taken at random from differ-
ent levels of plant height (one leaflet per plant) after about 30-40 days from the
planting date and examined at weekly intervals. These samples were kept in tightly
closed paper bags and the included pests were counted in the laboratory in the same
day with the aid of a stereomicroscope. The total number of nymphs and adults of A.
gossypii, A. craccivora, M. persicae, E. decipiens and T. tabaci found on both sur-
faces of each leaflet was taken as an indication of the population size of these in-
sects at the respective date for each variety . The population density of B. tabaci
was estimated by counting the total number of immature stages ( eggs, larvae and
pupae) found per inch? of both srufaces of each leaflet . In case of Tetranychus sp.,
counting of eggs and moving individuals was made on each surface of the leaflet in a
given area of one inch? . The tested area was chosen at the base of leaflet and
around its mid-rib.

All the obtained results were statistically analyzed according to complete
randomized design. The proper "F" and L.S.R. values were calculated as described by
Fisher (1944) and Snedecor ( 1957). ’

RESULTS AND DISCUSSION

Summer plantation
Aphis gossypii Glover

As clearly shown in Tables 1 and 2 ,the population density of the cotton aphid
on summer potato plants differed according to the cultivated variety . Statistical
analysis revealed that the differences between the nine tested varieties were insig-
nificant and highly significant during the summer season 1991 and 1992 , respecti
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Table 1. Average numbers of Aphis gossypii Glover, Myzus persicae
Sulz., and Thrips tabaci Lind. per leaflet, Bemisia tabaci
(Genn) and Tetranychus sp. per inch of leaflet on different
potato varities during summer plantation of 1991.

Variety A.gossypii | M.persicae | T.tabaci | B. tabaci | Tetranychus sp
Lesits - 0.130 |0.015 bc| 0.146b | 1.481e 0.013c
Nicola 0.029 |0.036 bc| 0.108b | 0.712a 0.044a
Diamant 0.015 [0.032 bc| 0.384a | 0.775 a | 0.033ab
Baraka 0.024 |0.046bcd| 0.154b | 1.083 f | 0.011¢c
Draga 0.032 |0.094 a| 0.381a |0.557g |0.015
Spunta | 0.0 0.0 d| 0.187b | 0.425b | 0.009¢c
Serrina 0.023 |0.052 ab| 0.56 b 0.239d | 0.004c
Mondial 0.025 |0.050 ac| 0.181 b | 0.385bc | 0.008c
Timate 0.031 0.040 bc| 0.594 0.285cd | 0.006¢
F.test N.S. * o *% *

N.S. not significant
* significant at 5% level of probability.
** significant at 1% level of probability.
The differences between averages followed by similar letter were statis-
tically insignificant.

Table 2. Average numbers of Aphis craccivora Koch, Myzus persicae
Sulz., and Thrips tabaci Lind. per leaflet, Bemisia tabaci
(Genn.) and Tetranychus sp. per inck? of leaflet on different
potato varieties during summer plantation of 1992.

Variety A.gossypii |A.craccivora| M.persicae | E.decipiens| T.tabaci | Tetranychus sp.
Lesits 1.184d |(0.129a 2.717d | 0.036a | 0.173d | 0.0b
Nicola 0.315c |0.106ab | 0.808a 0.0bc | 0.291cd | 0.0b

Diamant 0.756a |0.065bcd | 0.732a | 0.019ac | 0.887a | 0.0b
Baraka 0.142c |0.079ad | 0.833a 0.0bc | 0.199d | 0.0b
Draga 0.236¢c | 0.044cde | 0.523ab 0.0bc 0.208d | 0.0b
Spunta 0.527b | 0.073bcd | 0.865a 0.0bc | 0.713ab | 0.0b
Serrina 0.169c |0.012e 0.356b | 0.025ab | 0.636b | 0.0b
Mondial 0.629ab |0.092ac | 0.748a 0.015a | 0.452c | 0.0b
Timate 0.274c |0.029de | 0.535ab | 0.115 | 1.094e | 0.032a

F.test ** *k *% *k *k *k
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vely . The potato var. Lesita was more susceptible to natural infestation with this
species showing the highest average numbers of 0.130 and 1.184 insect/ leaflet in
the first and second year, successively . Whereas, Spunt var. in 1991 and Baraka
var. in 1992 were more resistant to this pest recording the lowest population of 0.0
and 0.142 aphid/ leaflet, respectively. The other tested varieties gave a moderate
level of resistance to cotton aphid attack under field conditions .

Aphis craccivora Koch

The data given in Table 2 revealed that the differences between the average
numbers of the leguminous aphid on the nine tested varieties were higﬁly significant
for the second season of 1992. Serrina potato var. proved to be a less susceptible
host for A. craccivora infestation (0.012 insect/leaflet), wherease Lesita var. ap-
peared to be more susceptible recording the highest population (0.129). It could be
observed that summer potato plants of all tested cultivars during the first season of
1991 were completely free from the leguminous aphid individuals.

Myzus' persicae Sulz.

The maximum averages of the green peach aphid numbers were recorded on
Draga and Lesita vars. (0.094 and 2.717 aphids/leaflet during summer of 1991 and
1992 , respectively) as shown in Tables 1 and 2 The minimum numbers were ob-
tained on Spunta and Serrina vars. showing 0.0 in the first year and 0.356 in the
second . The differences between average numbers of this insect recorded on the
nine tested poltato varieties were statistically signifcant in 1991 and highly signifi-
cant in 1992. -

Empoasca decipiens Paoli

The potato leafhoppers occurred only on certain potato cultivars during sum-
mer plantation of 1992 (Table 2). Potato plants of Nicola, Baraka, Draga and Spunta
varieties were completely free from the cicadellid insects . Timate var. proved to
be more preferable to jassids attack showing the highest average number of leafhop-
pers per leaflet (0.115), but the lowest population of this insect was recorded on
potato plants of Mondial cultivar (0.015).
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Thrips tabaci Lind.

The effect of variety on thrips incidence was highly significant during summer
plantation . Timate var. was more attractive to thrips showing the highest average
numbers of 0.594 and 1.094 insects/leaflet in 1991 and 1992 seasons, respective-
ly. Nicola var. in 1991 and Baraka var. in 1992 were less preferable to thrips at-
tack recording the lowest populations of 0.108 and 0.119 insect/ leaflet. The other
tested cultivars gave a moderate degree of resistance to natural infestation by
thrips (Tables 1 and 2).

Bemisia tabaci (Genn.)

From the data presented in Table 1, it was clear that in the first season of
1991 the average numbers of immature individuals (eggs, larvae and pupae) of
white fly on leaves of the nine tested varieties varied significantly and ranged be-
tween 0.239 individual /inch2 of leaflet (Serrina var.) and 1.481 (Lesita var.) On
the other hand , the insect disappeared completely on all tegted cultivars during

summer plantation of 1992.

Tetranychus sp.

The data given in Table 1 and 2 indicated that the number fo red spider mites
infesting all the tested potato varieties was low in the first year , while in the sec-
ond one, Timate variety was only infested with this pest recording 0.32 individual
(eggs and moving stages/inch2 of leaflet). The mite population density varied signif-
icantly in 1991 and highly significantly in 1992 according to the tested variety.

Winter plantation
Aphis gossypii  Glover.

During winter season, Serrina potato var. in 1991 and Spunta var. in 1992
were strongly infested with cotton aphids recording the highest average numbers
that were 0.040 and 0.044 insect/leaflet in the two years, respectively . Whereas,
Baraka var. in the first year and Drag var. in the second were more resistant to this
species of aphids showing the lowest average numbers of 0.006 per leaflet in both
years (Tables 3 and 4) . Statistical analysis showed that the differences between
average numbers of A. gossypii on the nine tested potato varieties were significant

during the winter of 1991 and highly significant during the winter fo 1992.
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Table 3. Average number of Aphis gossypii Glover, Aphis craccivora Koch, Myzus
persicae Sulz. Empoasca decipiens Paoli and Thrips tabaci Lind. per leaflet
and Bemisia tabaci (Genn.) per inch of leaflet on different potato varieties
during winter plantation of 1991.

Variety A.gossypii [A.craccibora| M.persicae | E.decipiens | T.tabaci B.tabaci
Lesits 0.011bc {0.009¢ 0.023b | 0.006 0.0c 22.283d
Nicola 0.013bc |0.015¢ 0.083a | 0.0 0.0c 9.225b
Diamant 0.027ab |0.046a 0.019b | 0.0 0.0c 12.085a
Baraka 0.006bc |0.017bc | 0.015b | 0.0 0.0c 14.141a
Draga 0.009bc |0.077d 0.152c¢ | 0.021 0.0c 17.858e
Spunta 0.028a ]0.050a 0.02%b | 0.0 0.015a | 13.213a
Serrina 0.040a |0.034ab | 0.042ab | 0.0 0.009ab | 13.756a
Mondial 0.011bc |0.009c 0.029b | 0.021 0.002bc | 31.611¢c
Timate 0.023ac |0.0c 0.087a | 0.0 0.0c 8.610b
F.test L i A N.S. ge 1% .

Table 4. Average number of Aphis gossypii Glover, Aphis craccivora Koch, Myzus
persicae Sulz. Empoasca decipiens Paoli and Thrips tabaci Lind. per leaflet
and Bemisia tabaci (Genn.) per inch of leaflet on different potato varieties
during winter plantation of 1991.

Variety A.gossypii JA.craccivora| M.persicae | E.decipiens | T.tabaci B.tabaci
Lesits 0.019¢cd |0.017cdc| 0.019a | 0.0b 0.004 16.013a
Nicola 0.015cf |0.019cde | 0.004a | 0.0b 0.0 6.977d
Diamant 0.036ab |0.042 bd | 0.023a | 0.015ab | 0.0 9.038cd
Baraka 0.008def | 0.019cdf | 0.021a | 0.0b 0.0 25.071e
Draga 0.006 ef |0.079a 0.146b | 0.029a | 0.0 30.858f
Spunta 0.044a |0.056ab | 0.04a 0.0b 0.004 12.207b
Serrina 0.021 ¢ |0.048bc | 0.024a | 0.0b 0.010 11.417hbc
Mondial 0.017ce |0.011dh | 0.027a | 0.009b | 0.063 17.725a
Timate 0.025 be [0.0efgy | 0.004a | 0.0b 0.004 7.496d
F-test * % * * * * * % * * * *
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Aphis craccivora Koch

During winter plantation as clearly shown in Tables 3 and 4 the diferences be-
tween the nine varieties in their sensitivity to aphid infestation were highly signifi-
cant in both 1991 and 1992. It was very obvious that Timate potato cultivar was
resistant against this species of aphid, since its plants were completely free from
the insect infestation throughout the period of winter season . On the other hand, the
other tested cultivars were attacked by the insect at different degrees . In both the
first and second seasons, Draga potato var. proved to be more susceptible to insect
attack (0.077 and 0.079 aphid/leaflet in 1991 and 1992, successively), while Le-
sita and Mondial potato vars. were more resistant showing 0.009 , 0.009 and 0.017
, 0.011 insect / leaflet in 1991 and 1992, respectively.

Myzus persicae Sulz.

Data in Tables 3 and 4 show that the highest average number of M.persicae
occurred on potato plants of Draga cultivar which seemed to be more attractive to
green peach aphid in both years . For the other varieties, the insect population var-
ied from one year to another. This may be due to changes in the environmental con-
ditions prevailing during the two years of investigation. Potato variety affected sig-
nificantly the population density of the green peach aphid infesting potato leaves

during winter plantation of both years .

Empoasca decipiens Paoli

The data recorded in Tables 3 and 4 show that there were no significant dif-
ferences between the tested cultivars in their resistance to potato leafhopper attack
during winter plantation of 1991, while in the second season (1992) differences
were highly significant It could be concluded that Nicola, Baraka, Spunta , Serrina
and Timate were immune against the leafthopper attack since the insect population did
not occur on them in both 1991 and 1992 seasons. It has been found that the Draga
and Mondial cuitivars in the first season and Draga cultivar in the second one showed
a high degree of susceptibility to leafhopper infestation recording the highest num-
bers of 0.021 , 0.021 and 0.029 Jassids/ leaflet , respectively.

Thrips tabaci Lind.

The differences between average numbers of thrips insects on different tested
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potato cultivars were statistically highly significant during winter of 1991 and in-
significant during winter -of 1992 as clearly shown in Tables 3 and 4. In 1991 sea-
son, T. tabaci appeared only on potato plants of the three varieties Spunta (0.015 ),
Serrina (0.009) and Mondial (10.002), but on the other tested varieties the insect
was not recorded . In 1992 season, thrips insects were recorded on five cultivars
namely Lesita, Spunta, Serrina, Mondial and Timate showing average number of
0.004, 0.004 , 0.010, 0.063 and 0.004 insect/leaflet respectively. Leaves of pota-
to plants from the cultivars Nicola, Diamont, Baraka and Draga were completely
free from thrips insects during winter plantation of both years.

Bemisia tabaci (Genn.)

The degree of infestation by white fly as measured by average number of im-
mature stages on the nine tested potato varieties during winter plantation of 1991
and 1992 are given in Tables 3 and 4 . The analysis of variance showed that the
differencs between the nine potato varieties in their susceptibility to infestation
with B. tabaci were highly significant in both 1991 ahd 1992 seasons. The insect
occrrence on the nine tested potato varieties somewhat changed from one year to
another . It could be concluded that Draga potato plants grown in the winter season
of 1992 were heavily infested by whitefly showing the highest average number of
immature individuals per inch? of leaflet (30.858), while Nicola var. appeared to be
slightly infested by the insect compared with other cultivars (6.977 individuals /
inch? of leaflet).
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