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ABSTRACT

Wheat, Triticum aestivum L. is an important cereal crops in Egypt. Corn leaf aphid, (Rhopalosiphum
maidis Fitch) a species of aphid attacks plenty of the Gramineae plants and most cereal crops. The biological
attributes of R. maidis reared on the nine wheat varieties, namely, Sids-12, Sids-14, Gimmiza-11, Giza-171,
Misr-2, Bani suif-5, Bani suif-6, Suhag-4 and Suhag-5 were studied. The wheat varieties differed significantly
in the duration of 1%, 2 39 and 4™ nymphal instars. Wheat varieties effect significantly on the total
developmental time of nymphal stage. The highest developmental time was recorded on Sids-14 variety with
5.80 days. On the other hand, data showed no significant differences between the nine wheat varieties in
reproductive period. Bani suif-5 variety recorded the highest average number 11.90 days. On the other side,
the aphids reared on Gimmiza-11 variety recorded the lowest average number 9.25 days. Data showed that the
total number of offspring per female and mean number of offspring/day affected significantly by wheat
varieties. There are a significant differences in longevity and generation period of R. miadis reared on the
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wheat varieties examined.
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INTRODUCTION

Wheat, Triticum aestivum L. is an important cereal
crops in Egypt. It used for human food, in addition of
animal and poultry feeding. The goal of Egypt government
these days is to increase wheat production to reduce the
shortage of production to face the highly consumption
(Youssif et al., 2017). Wheat came in the first place in
importance and it is widely adapted food crop in Egypt.
Whereas, Egypt produces less than half of its annual local
request of wheat (Salam, 2002). Aphids are important
insect pests infesting wheat crop in Egypt, as mentioned by
Tantawi (1985) who illustrated that the losses in crop
arranged between 7.5 — 18.7% of wheat productivity in
Middle and Upper Egypt. Wheat is severely attacked by
wheat aphids, which reduces productivity (Hamid,
1983).The wheat plants is attacked by aphids though both
vegetative and reproductive stages when both the adults
and nymphs feeds on cell sap and effect on the vitality of
the plants. Honey dew secreted by the aphids allows fungi
to grow on leaf surface which usually associated with
aphid infestation which affects the operation of
photosynthesis in plants (Deol et al., 1987). Corn leaf
aphid, (Rhopalosiphum maidis Fitch) a species of aphid
attacks plenty of the Gramineae plants and most cereal
crops, a polyphagous species from an Asiatic origin, but it
now spread out all over the world(Blackman and Eastop,
2000). In Egypt, it feeds on many plants of graminae
family i.e. weeds and cereals and it is a an important pest
of maize crop (El-Ibrashy et al., 1972). The aphid
problems can be solved by the use of insecticides, but the
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use of pesticides causes a lot of problems on health,
environment and it can increase the development of
resistance in insects against insecticides. So, it is advisable
to determine wheat varieties with resistance against aphids
(Devrani et al., 2018). Understanding the biology of R.
maidis and the effect of wheat varieties on the biological
attributes, governing the nymphal development, adult
fecundity, generation time, adult longevity and life span
can help in the development of effective management of
this pest. So, the aim of this work is to illustrates the effects
of some wheat varieties on some important life history
parameters of R. maidis under laboratory conditions.

MATERIALS AND METHODS

Wheat plants:

Nine wheat varieties, namely, Sids-12, Sids-14,
Gimmiza-11, Giza-171, Misr-2, Bani suif-5, Bani suif-6, Suhag-4
and Suhag-5 were used for this study. Wheat seedlings were
offered for aphids feeding and maintaining using the Punctured
Ependorf Tube Technique (PETT) which described by El-Fatih
(2014).

Aphids culture:

The insects used in this work were gathered from a wheat
field at Shandweel Agricultural Research Station, Sohag
Governorate. Aphids were reared on wheat seedlings in a climatic
chamber held at 25 + 1°C, a relative humidity of 65 + 5% and a
light regime of 16 h light: 8 h dark. The progenies had been reared
under these conditions before using the aphid individuals in the
experiments.

Development, Longevity and fecundity:

To estimate the nymphal development, a fine hair brush

were used to transfer the newly-born nymphs from field-collected
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adults separately, to filter paper placed inside clean Petri dishes
with wheat seedlings germinated in PETT and were checked daily
until death. All replications in which the nymphs died within 24 h
after transfer were omitted. To determine molting the presence of
discarded exuviae was used. This work were carried out in a
climatic cupboard under a constant temperature of 25 + 1°C, at 65
+ 5% relative humidity and a light: dark photoperiod of 16: 8 h.
After the immatures became adults, they were chicked daily for
fecundity and survival and all offspring were removed. The
developmental time for each insect was recorded and included.
Nymphal instar, the duration for adult, pre-reproductive,
reproductive and post-reproductive periods, the life span,
fecundity and the average number of offspring per day were
determined for each adult. These parameters were examined for
twenty aphids at 25+1°C on each wheat variety. This work was
conducted under completely randomized design.

Data analyses and statistics:

Statistical analysis was conducted by using one-way
analysis of variance. To evaluate the differences significance
between treatments 'F' test was used. The Duncan's multiple range
test at P = 5% was used to separate means (Gomez and Gomez,
1984).

RESULTS AND DISCUSSION

Developmental times of immature stage:

The present results arranged in table (1) shows the
developmental times of different nymphs of R. maidis on
nine wheat varieties. The wheat varieties differed
significantly in the duration of 1%, 2", 3" and 4" nymphal
instars. The longest duration of 1% nymphal instar was
recorded in Suhag-5 variety, followed insignificantly by
Sids-14 and Bani suif-5, no significant differences between

the rest of varieties. However, the longest duration of 2™
nymphal instar was recorded in Giza-171 variety, followed
insignificantly by Gimmiza-11, Misr-2, Bani suif-5 and
Suhag-5 varieties, no significant differences between the
rest of varieties. The longest duration of 3" nymphal instar
was recorded in Suhag-4 variety, followed insignificantly
by Giza-171 and Bani suif-6 varieties, while, the shortest
duration was recorded in Suhag-5 variety. For the 4™ instar
nymphal instar, the longest duration was recorded in Sids-
14 variety followed insignificantly by Suhag-4 variety,
while, the shortest duration was recorded in Misr-2 variety.
Also, wheat varieties effect significantly on the total
developmental time of nymphal stage. The highest
developmental time was recorded on Sids-14 variety with
5.80 days followed insignificantly by Gimmiza-11, Giza-
171, Bani suif-6 and Suhag-4 varieties. On the other hand,
the lowest developmental time was recorded when aphid
reared on Misr-2 variety (4.75 days) followed
insignificantly by Suhag-5 variety. Similar trend was
recorded for total developmental time of nymphal stage
(6.74+0.56 days) of R. padi which was reared on wheat at
25 C° by El-Fatih et al. (2015). On the other hand, Taheri
et al. (2010) investigated the nymphal stages durations of
R. padi on six wheat varieties they indicated that the six
examined wheat varieties differed significantly. Also,
Razmjou and Golizadeh (2010) studied population growth
parameters of R. maidis reared on six maize hybrids they
found that the maize hybrids differed significantly in the
development time of nymphs.

Table 1. Developmental times (days) of immature stages of the corn leaf aphid, R. maidis on some wheat varieties.

The nymphal instars

Varieties

Nymphal stage

1t instar 2" instar 3" jnstar 4% instar
Sids-12 1.00b 1.35 bed 1.30 cde 1.65 be 5.30 bc
Sids-14 1.20a 1.20d 1.40 bed 2.00a 5.80a
Gimmiza-11 1.00b 1.60 abc 1.40 bed 1.65 bc 5.65ab
Giza-171 1.00b 1.70a 1.45 abc 1.60 bc 5.75ab
Misr-2 1.00b 1.50 abcd 1.25 cde 1.00d 475d
Bani suif-5 1.15ab 1.65ab 1.10de 140c 5.30 bc
Bani suif-6 1.00b 1.30 cd 1.65ab 1.55 bc 5.50 abc
Suhag-4 1.00b 1.25d 1.75a 1.75ab 5.75ab
Suhag-5 1.30a 1.45 abcd 1.00e 140¢c 5.15 cd
F value 4,54 2.86* 5.10* 6.85* 5.68*

Means in each column followed by the same letter are not significantly different at 5% level according to Duncan’s multiple range test.

Reproductive period:

Data in Table (2) illustrate the effect of the nine
wheat varieties on pre-reproductive, reproductive and post-
reproductive periods of R. maidis. Data showed that the
wheat varieties differed significantly in pre-reproductive
and post-reproductive periods. For pre-reproductive period
aphid adults reared on Misr-2 variety recorded the highest
average number 1.10 days while, aphid adults reared on
Gimmiza-11and Bani suif-5 varieties recorded the lowest
average numbers 0.55 days for both varieties the rest of
varieties arranged between the highest and the lowest.
However, for post-reproductive period aphid adults reared
on Misr-2 variety recorded the highest average number
1.05 days. Adults reared on Suhag-5 variety recorded the
lowest average number 0.35 days. On the other hand, data
showed no significant differences between the nine wheat
varieties in reproductive period. Bani suif-5 variety
recorded the highest average number 11.90 days. On the

other side, Gimmiza-11 variety recorded the lowest
average number 9.25 . Auad et al. (2009) illustrated that
the pre-reproductive, reproductive and post-reproductive
periods of R. padi reared on signal grass were 1.86, 6.75
and 1.40 days, respectively on 24 C°. Also, Salman et al.
(2017) studied biology of R. maidis on five corn hybrids
they illustrated that the highest reproductive period 12.13
was recorded when aphids reared on 132 hybrid the lowest
reproductive period 9.87 was recorded when aphids reared
on 131 hybrid.

Fecundity:

Data in Table (2) showed that the total number of
offspring per female affected significantly by wheat
varieties.  The  highest fecundity rate  (46.00
progenies/female) was recorded when aphid reared on
Bani suif-5 variety with insignificant difference with
Suhag-5 variety (40.65 progenies/female) and the lowest
fecundity rate (25.00 progenies/female) was recorded when
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aphid reared on Gimmiza-11 variety with insignificant
difference with Sids-12, Sids-14, Bani suif-6 and Suhag-4
varieties which recorded (28.95, 26.05, 30.90 and 27.80
progenies/female), respectively. For the mean number of
offspring/ day, Bani suif-5 and Suhag-5 varieties recorded
the highest mean number of offspring/ day (3.92 and 3.70
nymphs/day), respectively. However, Sids-12 variety
recorded the lowest mean number of offspring/ day (2.47
nymphs/day) followed insignificantly by Sids-14 and
Gimmiza-11 varieties. Akhtar et al. (2009) evaluated

twelve wheat varieties/ lines they found that R. padi reared
on PR-83 line was least fecund while, aphid was highly
fecund when reared on NR-241 and V-00055 lines. Also,
Razmjou and Golizadeh (2013) evaluated the biological
parameters of six wheat varieties. They mentioned that the
wheat varieties differed significantly in female fecundity.
Also, Singh et al. (2019) studied fecundity and mean
number of offspring of R. maidis on barley genotypes they
found that the numbers arrange between (31.10 to 42.20)
and (2.24 to 3.75), respectively.

Table 2. pre--reproductive, reproductive and post-reproductive periods and fecundity of R. maidis on some wheat

varieties under laboratory conditions.

days Fecundity
Varieties Pre- reproductive Reproductive Post- reproductive No. of progeny/ Mean No. of
period period period female offspring/ day
Sids-12 0.90 ab 11.65a 0.85a 28.95cd 247c
Sids-14 0.70 be 9.30a 0.80ab 26.05d 2.75bc
Gimmiza-11 0.55¢ 9.25a 0.75ab 25.00d 2.68 bc
Giza-171 0.95ab 11.15a 0.90a 34.35bc 301b
Misr-2 110a 1150a 1.05a 35.15bc 3.05b
Bani suif-5 0.55¢ 1190a 0.75ab 46.00a 392a
Bani suif-6 0.85 abc 10.80 a 0.70 abc 30.90 cd 285D
Suhag-4 0.90 ab 9.85a 0.45 he 27.80cd 2.86b
Suhag-5 0.70 bc 10.90 a 0.35¢ 40.65 ab 3.70a
F value 3.05* 1.88Ns 3.10* 7.39* 17.06*

Means in each column followed by the same letter are not significantly different at 5% level according to Duncan’s multiple range test.

Longevity, life span and generation time

Data in Table (3) summarized longevity, life span
and generation time of R. miadis on nine wheat varieties.
Adult longevity of R. maidis differed significantly when
reared on the wheat varieties studied. The longest female
longevity of R. maidis recorded on Misr-2 variety (13.65
days) by insignificant differences with Sids-12, Giza-171,
Bani suif-5, Bani suif-6 and Suhag-5 varieties which
recorded average numbers of (13.40, 13.00, 13.20, 12.35
and 11.95 days), respectively. While, the shortest adult
longevity was recorded when aphid reared on Gimmiza-11
variety (10.55 days) by insignificant differences with Sids-
14, Bani suif-6, Suhag-4 and Suhag-5 varieties which
recorded average numbers of (10.80, 12.35, 11.20 and
11.95 days), respectively. There were insignificant
differences in life span of R. maidis reared on wheat
varieties examined. The longest life span duration was
recorded when aphid reared on Giza-171 variety with
average number (18.75 days) while the shortest life span
duration recorded when R. maidis reared on Gimmiza-11
variety with average humber (16.20 days). For generation
time there were a significant difference between the
studied wheat varieties. The nine varieties were arranged in
three significant groups. The first and the longest one
included Sids-14 (6.50 days), Giza-171 (6.70 days) and
Suhag-4 (6.65 days) and the third and the shortest one
consisted of Misr-2 (5.85 days), Bani suif-5 (5.85 days)
and Suhag-5 (5.85 days). However, the second group
which differed insignificantly with previous two groups
included Sids-12 (6.20 days), Gimmiza-11 (6.20 days) and
Bani suif-6 (6.35 days).

aphid reared on Giza-171 variety (6.70 days) with
no significant differences with Sids-12, Sids-14, Gimmiza-
11, Bani suif-6 and Suhag-4 varieties with average
numbers of (6.20, 6.50, 6.20, 6.35 and 6.65), respectively.
While, the duration of the shortest generation time was

recorded when aphid reared on Misr-2, Bani suif-5 and
Suhag-5 varieties (5.85 days), for all with no significant
differences with Sids-12, Gimmiza-11 and Bani suif-6
varieties with average numbers of (6.20, 6.20 and 6.35),
respectively. The longevity of R. maidis was studied by
Kuo et al. (2006) on corn. And El-Sheikh el al., 2009 who
mentioned that the longevity, life span duration and
generation time were 11.9 + 3.4 ,16.9+3.2 and 5.3 + 0.7 at
25 C°. Also, Descamps and Chopa (2011) studied some
growth parameters of R. padi on some cereal crops.

From the previous results it could be concluded
that, wheat varieties have a significant effect on some
biological attributes of R. maidis.

Table 3. Longevity, life span and generation time of R.

miadis on some wheat varieties under
laboratory conditions.
Varieties Longevity Life span  Generation time
Sids-12 13.40 ab 18.70a 6.20 ab
Sids-14 10.80 cd 16.60a 6.50a
Gimmiza-11 10.55d 16.20a 6.20 ab
Giza-171 13.00 abc 18.75a 6.70a
Misr-2 13.65a 1840a 5.85b
Bani suif-5 13.20ab 1850a 5.85hb
Bani suif-6 12.35 abcd 17.85a 6.35 ab
Suhag-4 11.20 bed 16.95a 6.65a
Suhag-5 11.95 abcd 17.10a 5.85hb
F value 2.41* 1.62NS 3.63*

Means in each column followed by the same letter are not significantly
different at 5% level according to Duncan's multiple range test.
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