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ABSTRACT

The different biclogical aspects of the bird cherry-oat aphid, Rhopalosiphum
padi (Linnaeus}, the rose grain aphid, Melopolophium dirhodum (Walker) and the
Russian wheat aphid, Diuraphis noxia (Mordvilko) were studied at 25 °C and 58 - 75
% RH, using barley seedlings for feeding and maintaining aphids.

The obtained results revealed that M. dirhodum had the longest life cycle
duration (7.7 + 1.1 d) followed by D. noxia (6.6 + 1.7 d) and R. padi (5.59 £ 1.0 d). The
longest generation time (8.8 £ 1.5 d) was recorded for D. noxia followed by M.
dirhodum (8.3 £ 0.9 d) and R. padi {6.35 £ 1.06 d). The fecundity rates for both M.
dithodum and R. padi were 24,66 and 24.12 progeny/female, respeclively. The lowest
rate of fecundity (5.43 progenyffemale) was recorded for 0. noxia at 25°C.

M. dirhodum had the longest (19.1 = 2.8 d) life span duration followed by R.
padi (1565 £ 2.47 d) and D. noxia (15.412.1d}.
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INTRODUCTION

Studies have been conducted on various biological aspects of cereal
aphids. The bird cherry-oat aphid, Rhopalosiphum padi (Linnaeus) biclogy
was studied by Walgenbach et al., 1988; Michel and Behle, 1989 and Austin
et al, 1991. Other investigators studied the biology of the Russian wheat
aphid, Diuraphis noxia (Mordvilko} (Basky and Jordaan, 1997 and Girma et
al. 1990). The survival rates of the rose grain aphid, Melopolophium
dirhodum (Walker), R. padi and the English grain aphid, Sitobion avenae
(Fabricius) decreased with the increase of temperature and the fecundity
reached its maximum at 20 °C {Cean, 1974}.

The optimum temperature range for R. padi on barley was 18-24°C.
The highest rate of increasing was at 22°C. Heatl stress at 30°C reduced
reproduction and fecundity in R. padi (Richter and Balde, 1993).

The bioloyy of the greenbug aphid, Schizaphis graminum (Rondani}
and R. padi on wheat were studied by Abdel-R~hnan (1997} and Abdel-
Rahman et al. {2002). They reported that 24°C was the optimum temperature
for both aphids.

The biclogy of R. padi on wheat was studied also by El-Fatih (2000)
under laboratory conditions of 22 £ 2,5°C. He found that the mean durations
of the first, second, third, and fcurth instars were 1.58 £ 0.58, 1.44 t 0.55,
164 + 0.85 and 1.8 t 0.587 d, respectively. Also, he determined the life
cycle, life span as well as viviparity durations which were 7.375, 11.94 and
5.38 d, respectively.
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El-Heneidy et al. (2004) reported that maturity were 96 and 53 % of
both R. padi and 8. graminum on wheat plants while their percentages
reached to 100 and 85% on barley plants, respectively.

The present investigation has been proposed aiming to study certain
hinlngical aspects of three cereal aphid species.

MATERIAL AND METHODS

Aphid forms {(apterous mothers) were collected from a barley field
located at Giza Governorate. The newly-borne progenies by field-collected
i ~thars were gently transferred separately {using a fine hair brush) to filter
paper iiscs inside clean Pelri-dishes containing barley seedlings.

A culture of R padi, M dirhodum and £. noxia was maintained in the
incubator at 25°C and 58 - 75 % RH on barley seedlings (Giza 124 variety).
Nymphs were montiored daily until death and the following observations were
recorded:

- Developmental durations of each nymphal instar.

- Durations of adult stage (apterous viviparous femaies) and life span.

- Fraction of progeny reached maturity.

- Survival of individuals throughout their developmental duration

RESULTS AND DISCUSSION

The obtained results ci Wnis stur' =2re presented in Table {1). M
dirrodum had the longest nymphal durations for first, second, third and fourth
instars (1.8 £ 0.6, 1.8+ 0.6, 1.8 + 1.8 ard 2.2 = 0.7¢) followed by D noxia
(18+08,1.7+07. 14%2z06and1.7+«05d)and R padi{1.59 £ 051 1.29
+0.47,1.24 £ 0.44 and 1.47 £ 0.51d).

Similar results were recarded for same nymphal instars for R. padion
wheat plants as 1.58 + 0.58, 1,44 £+ 0.55, 1.64 + 0.65, and 1.8 X 0.587 d,
respectively at 222+2.5°C by El-Fatih (2000). Abdel-Rahman et al (2002)
reported 1.24 + 0.51, 1.53 + 0.39, 1.97+ 0.38 and 1.37 #+ 0.59 d, respectively
for R. padi at 24°C, while they reached 1.22 £ 0.42, 1.11£0.31, 1.2410.44 and
11€6=0.27 d, respectively at 26°C (Abdalla, 2002). Also, these results go in
ling with those obtained by El-Meneidy et al. (2004) for R. padias 1+ 0, 1.17
:0.38, 1 £ 0 and 1.36 = 0.4% d, respectively and for S. graminum as 1 £ 0,
1.17 £ 0.38, 1 + D and 1.36 + 0.49 d, respectively on barley.

M. dirkodum had the longest life cycle duration (7.7£1.1 d) followed
by O noxia (6.6+1.7 d) and R. padi {5.55+1.0 d). These findings are near to
those optained for R. padi {7.76-9.41 d) {(Mohamed, 1982}, 7.375 d (El-Falih,
2000) and (15.59x 2.14 d and 14.6 + 1.5 d on wheat and barley, respectively)
(Abdalia, 2602).

R, padi had the longest pre-parturation period (0.76 * 0.56 d)
followed by & dirhodum (0.7 £ 0.8 d) and D. noxia (2.2 £ 0.7 d). The same
range {1-2 d) was observed previously for R. padi by Mohamed (1992), {0.79
+ (.89 d) as recorded by Abdel-Rahman ef al. {2002) and less than one day
as observed by {Abdalla, 2002). While in case of S. graminum it lasted for 5-6
d on wheat and barley plants (Apdalla, 2002).
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The longest generation time (8.8+1.5 d) was recorded for D. noxia followed
by (8.3 = 0.9 d) for M. dirhodum and {6.35 * 1.06 d) for R. padi. These results are
ciose 1o those obtained by Feng and Yang (1987). They found that S. graminum
completed a generation in an average of 4.8 d at 30°C and 16.8 d at 10°C. Also,
similar results were obtained for R. padi (5.81 d) and S. graminum (6.74 d) on barley
(El-Heneidy et al., 2004). While this duration was longer (13.34 d) for R, padi at 24 °C
(Abdel-Rahman et af., 2002}

The longest viviparily duration (9.6 + 2.6 d) was recorded for M. dirhodum
followed by R. padi (7.94 + 2.68 d), while D. noxia (4.3 = 1.3 d)} came third in that
order. These resulis are in agreement with those obtained by El-Fatih, 2000 {5.38 d)
and disagree with those oblained for R. padi on wheat ¢26.8 + 0.65 d) by Mohamed
(1992). (16.62 + 2.66 d) by Abdel-Rabman et al. (2002) and (37.78 + 13.89 and 35.93
+ 10.59 d on wheat and barley, respectively) by Abdalla, 2002.

The fecundity rate for M. dirhodum was 24.66 progenyffemale and for R, padi
was 24.12 progeny/female. The lowest rate of fecundity was recorded for D. noxia
{543 progeny/female). These results are close to those obtained for S. graminum by
El-Gantiry et al, (1999) (26.77 individuals/female) and (26.38 + 1.76 and 27.54 £ 2.36
progeny/female on wheat and barley, respectively) as mentioned by Leather ef al.,
1989.

D. noxia had the longest post parturation period (2.3 + 1.6d) followed by R.
pacdfi (1.35 2 0.7d) and M. dirhodum (1.2 + 0.5d). However, Mohamed (1992)
recorded a longer period for R. padi (4.8 £ 0.33 d).

Female longevity for M. dirhodum was 11.4 £ 2.8 d followed by R. padi
(10.06 * 2.54 d) and D. noxia (8.84£1.8 d). These results are similar to the previously
recorded for R. padi on wheat (11+2.21 d) and barley {(10.93+ 2.18 d) by Abdalla
(2002). On the contrary, the adult longevity of R. padi lasted for 33.2 = 0.62 d
(Mohamed, 1992).

M. dirhodum had the longest iife span duration (19.1 + 2.8 d} foliowed by R.
padi (1565 + 247 d) and D. noxia (15.4 £ 2.1d} came third. These resulis are ¢lose to
lhat obtained by Hulchinson and Bale (1994). They mentioned that this duration
reached 17.4 £ 1.14 d for R. padi on barley seedlings. Also, (El-Fatih, 2000) recorded
it as 11.94 d for the same aphid species on wheat seedlings. This duration was longer
(24.9 d) on wheat as mentioned by Foster ef al. (1989) and (23.82 and 24.04 d) for R.
padi and S. graminum, respectively on barley (El-Heneidy e! al., 2004).

Table (1): Biological parameters of thras cereal aphid spsacies reared on
barley seedlings.

Cereal aphid species

Tested parameter " padi | M.dirhodum | D.noxia
First instar [ mean + SD } { days } 1.56 £ 0.51 1.8 +0.6 1.8 £ 038
Second instar { mean + 5D ) {days ) 1.29 +0.47 1.8 0.6 1.7+07
[Third instar { mean + SD ) { days ) 1.24+044 1.840.8 14106
Fourth jnistar { mean + S0 ) { days ) 1.47+0.51 22107 17205
Life cycle { days ) 555+1.0 7.7+141 6617
Generation time ( days ) 5.35+ 1.06 C.3:09 5.8zx15
Pre-parturation { days } 0.76 £+ 0.56 0.7+0.8 2.2+0.7
Viviparity durafion { days ) 7.94 £ 2.68 96+256 43113
Fecundity rate (progeny/female) 24.12 24.66 5.43

Post-parturation { days ) 135 0.7 12205 23x186
Female longevity ( days ) 10.06 £ 2.54 11428 88418
ILife span { days ) 15,65 + 2.47 19.1x238 154 2.1
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