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Abstract.	During the study conducted at the palm grove of Ziban oases from June 
2017 until May 2018 and from 48 samples yellow water traps, a total of 969 
aphids specimens were captured from 36 spontaneous plants identified at Ain 
Ben Noui palm grove, Biskra. Over 11 aphid species were identified, which 5 were 
qualified as accidentals and 3 were respectively accessories and constant species. 
The most abundant species were Myzus	persicae (26.32%) and Aphis	gossypii 
(21.05%). Myzus	persicae	(Sulzer, 1776) was observed on 9 spontaneous plants, 
Aphis	fabae (Scopoli, 1763) was associated to 12 spontaneous plants, whereas 
Aphis	craccivora (Koch, 1854) was recorded on 6 spontaneous plants. The most 
important richness of winged aphids in palm grove was recorded during the spring 
season (April = 65 individuals; March = 58 individuals) where temperature average 
was between 17.5°C, 25°C and level rains (May=49.53mm; March=11.67mm). 
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Introduction	

Aphids belonging to Insecta class, Hemiptera order, Aphididae family, 
encompass about 4700 species in the world (Remaudière and Remaudière, 1997; 
Blackman and Eastop, 2000). Their ecology presents a particular phenomenon, 
winged that constitutes the dispersal form and skills form specialized in 
colonization of plants. Because aphids have a good biological model for habitat 
selection (Pettersson et	al., 2007), in addition host plants have a great impact 
on their diversification, aphids follows an annual cycle between a primary host 
(cultivated crops) and a secondary host (spontaneous plants). Spontaneous 
plants are favoured secondary hosts during bad times and in absence of crops 
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(Guzand Kilincer, 2005). Oases ecosystems are favourable home of wild flora 
associated to cultivated vegetation that occupy up to three levels (Diab and 
Deghiche, 2013; 2016, Deghiche-Diab, 2015). In order to have an idea about 
aphid population that inhabit oasis ecosystem, this study have for objective to 
assess the diversity of aphids, abundance and their habitats diversity according 
to wild plants.  
 

Material	and	methods	

Study	area	
Located in the municipality of El Hadjeb, at 8 km west of the capital of 

Biskra province, Ain Ben Noui (34° 48 '21.68' 'N and 05 ° 39'24.72' 'E) palm 
grove is a part of the experimental station of the Technical Institute for Saharan 
Agriculture Development (Fig. 1), it covers an area of 21.5 hectares. Situated in 
an arid area, the period of study was characterized by cumulative precipitation 
49.25mm, the average of the maximum temperature 28.9°C and the minimal 
temperature 17°C (www.tutiempo.net). 

 

 
	

Figure	1. Plot survey and pitfall traps location in palm grove (Google earth). 
	
Sampling	methods	
Our survey was performed from the same sampling areas for both aphids 

and spontaneous plants but obviously applying different protocols. Aphids were 
sampled weekly using 3 yellow traps placed in diagonal and spaced far enough 
to collect specimens (Benkhellil, 1991). Visual observations of spontaneous 
plants were performed from 4 belt transect (Holt et al., 2013) with 50m length 
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and escaped 50m (Fig. 1). Collected specimens were separated using magnifier 
binocular in laboratory. Samples were identified to genus and species for the 
majority specimens. They were stored in collection boxes and kept in the 
entomology laboratory. 

 
Ecological	Analysis	
To characterize aphids and host plants from spontaneous plants in Ziban 

palm groves, we use of environmental indices; total wealth (S) and average (Sm 
= Σ S / N) (Ramade, 1983), the relative abundance (AR or F = 100 or x /N) (Dajoz, 
1971), density (D=N/P) Occurrence and Dominance (Dajoz, 1985), Shannon 
index (H '= log2 -Σ pi) (Blondel, 1973) and evenness (E ൌ

ୌᇱ

ୌᇱౣ౮
ൌ

ୌᇱ

୪୭ ଶୗ
) for both 

(Blondel, 1975). To describe aphid species captured we also classified aphid 
species according to their host specificity. Data on species structure, 
abundance, diversity and differences in community composition at each month 
were analysed using PAST (Paleontological Statistics; Version 2.17) software. 
The relationships between insect diversity parameters were verified using 
Pearson correlation tests for each month. 

 
Results	and	discussions	

Aphid	diversity	and	abundance	
During the trapping season over 48 weeks, 969 individuals aphids were 

collected, including 11 genera and 11 species (Tab. 1).	The study reveals the 
presence of 11 species of winged aphids distributed in one family (Aphididae), 
1 (one) subfamily (Aphidinae) and 2 (two) tribes. With regard to the tribes 
listed, it appears that Aphidini tribe was best represented (6 species) in palm 
groves, whereas Macrosiphini tribe was represented with 5 species (Tab. 1). 
Aphis genus was the most represented in different sites in palm grove with 4 
species followed by Rhopalosiphum genus with only 2 species, the other genus 
were represented only with 1 species for each. 

Results of few studies carried out across Biskra region indicate a richness 
that oscillates between 3 species (Saighi et	al., 2005), 18 species (Ben Abba and 
Bengouga, 2007) and 30 species (Laamari et al., 2010). In total, from latest 
survey at Ziban palm groves: Menacer (2012), Deghiche Diab (2009), Deghiche 
et al., (2015), Deghiche Diab et al. (2015a,b) and Deghiche et	al., (2020) listed 
33 species of aphids in Ziban oases. The most represented aphid species in oasis 
ecosystem were (Fig. 2): Myzus	persicae Sulzer, 1776 (26.32%), Aphis	gossypii 
Glover, 1877 (21.05%), Brachycaudus	helichrysi Kaltenbach, 1843 (19.9%.) and 
Aphis	 fabae Scopoli, 1763 (10.22%). Those represented with less diversity 
were; Rhopalosiphum	maidis Fitch, 1856 (1.14%), Aphis	 nerii Fonscolombe, 
1841 (1.55%) and Uroleucon	sonchi Linnaeus, 1767 (2.37%). 
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Table	1.	Aphid species collected from Ziban palm grove (2017-2018). 

 
Figure	2. Aphid species richness under Ziban palm groves. 

 
The presence of those species as indicated Robert & Rouze-Jouan (1976) 

can be related to several factors and parameters gathered in a single environment 
such as our oasis system, climatic (temperature, humidity) or biological (host 
plants and the parasite procession).The height number of Aphis	gossypii,	Myzus	
persesea	 in palm grove were also indicated during three years of study by 
Deghiche Diab et al., (2015a), Deghiche-Diab et al., (2015b) worked in oases of 
Ziban. Moreover, Menacer (2012), found higher rates of Myzus	persicae	species 
and Aphis	gossypii. 
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Aphis	

Aphis	craccivora	Koch, 1854 
Aphis	fabae	Scopoli, 1763
Aphis	nerii	Fonscolombe, 1841 
Aphis	gossypii	Glover, 1877

Rhopalosiphum	
Rhopalosiphum	maidis	Fitch, 1856 
Rhopalosiphum	padi	Linnaeus, 1758 

M
ac

ro
sip

hi
ni

 Brachycaudus Brachycaudus	helichrysi	Kaltenbach, 1843 
Brachyunguis Brachyunguis	harmalae B. Das, 1918 
Hyperomyzus Hyperomyzus	lactucae	Linnaeus, 1758 
Myzus Myzus	persicae	Sulzer, 1776
Uroleucon Uroleucon	sonchi	Linnaeus, 1767 
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Another study, Ghalbi and Mouada (2008), carried out on a field of barley 
and beans in Sidi Okba region (Biskra), note high rates of Hyperomyzus	lactucae,	
Myzus	persicae	and	Aphis	craccivora	species among the 7 species collected. 

	
Constancy	
Obtained results on constancy analyses indicate that Aphis	fabae (Scopoli 

1763) Aphis	gossypii (Glover 1877) and Myzus	persicae (Sulzer1776) were classified 
as constants species, whereas Aphis	craccivora (Koch 1854), Rhopalosiphum	maidis 
(Fitch, 1856), Brachyunguish	armalae (B.Das, 1918), Aphis	nerii (Fonscolombe, 
1841) and Uroleucon	sonchi	(Linnaeus, 1767) were accidental species, identified 
in our study (Fig. 3) and also reported by Frah (2009) in apple orchards in 
Batna. Species Rhopalosiphum	padi (Linnaeus, 1758), Brachycaudus	helichrysi 
(Kaltenbach, 1843) Hyperomyzus	 lactucae (Linnaeus, 1758) were accessories 
species in palm groves (Fig. 3). 

The large presence of constant species in palm grove can be explained by 
polyphagous species living on large number of cultivated species and hosts 
plants belonging to different wild flora families (Hullé et al., 1999; Evelyne 
et al., (2011), from which Myzus	persicae	only have about 875 secondary host 
plants. Of these is highlighted Rhopalosiphum	padi,	one of the accessory species, 
because their presence can be related to the senescence of wild grasses 
responsible for the massive formation of these emigrant adults and cultivated 
barley plots in palm groves. During our survey rare species were not found, 
which could be a result of the sampling design (borders were avoided). 

 
 

Figure	3. Constancy scale of aphids collected in palm groves. 
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Shannon	diversity	index	
Value of Shannon diversity index (2.19 bits) calculated for sampled species 

in palm groves with yellow traps was considered high (Tab. 2); it means that 
palm groves had height diversity of aphid species. The evenness value (0.63) 
calculated showed equilibrium with aphid species between them. 
 
Table	2.	Total wealth, Shannon diversity index and evenness value for aphid species 

in palm groves.	

 
A total of 34 associations were established with 11 species of aphids and 36 
spontaneous plants found under palm groves agro-ecosystem (Fig. 4). The largest 
number of associations were recorded with Aphis	 fabae	 (12 associations) and 
Mysus	persicae (9 associations), followed by Aphis	craccivora (6 associations) and 
Brachycaudus	helichrysi (4 associations) wheels, Aphis	gossypii, Rhopalosiphum	padi 
and Rhopalosiphum	 maidis (3 associations), Hyperomyzus	 lactucae	 (2 
associations), Aphis	 nerii, Uroleucon	 sonchi and Brachyunguis	 harmalae	 (1 
association). 

Host plants species 

Figure	4.	Aphid species association according to their host plants. 

Wealth (S)	 Evenness value (E) Shannon diversity (H’) H	MAX	
11	 0.63	 2.19 3.45	
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According to Hullé et al. (1999), Hyperomyzus	 lactucae found in the 
Mediterranean region is a holocyclic and diocidal aphid. Its secondary hosts are 
mostly from Sonchus genus Asteraceae family, whereas Aphis	craccivora	can be 
found on species belonging to different families from Asteraceae, Cucurbitaceae, 
Fabaceae and Solanaceae family (Evelyne et al., 2011). In addition our results 
were confirmed by Hullé et al., (1999), as reported that Aphis	 fabae	 species 
have above 200 host plants from which species from Fabaceae, Chenopodiceae, 
Asteraceae, Brassicaceae botanical families. Laamari et al., (2011) in study 
conducted in two types of ecosystem recorded also 16 associated plants to 
Myzus	persicae, 15 plant species with A.	fabae	and A. craccivora with only 10 
plant species in Biskra region. 

We analysed aphid species based on their host plant specificity 
polyphagous (living on plants from different families), oligophagous living on a 
reduced number of host plants) and monophagous (on plants of the same 
family) (Resh and Cardé, 2009). The half of recorder aphid species in palm 
grove were monophagous aphid species with (45.45%), polyphagous species 
was least-frequently observed (36.36%) and the oligophagous species were 
represented only by 18.18%. Among the polyphagous aphids collected we 
remark: Aphis	craccivora,	Aphis	 fabae,	Aphis	gossypii	and	Myzus	persicae.	The	
monophagous species were Rhopalosiphum	maidis,	Aphis	nerii,	Uroleucon	sonchi,	
Brachyunguis	harmalae	and	Hyperomyzus	 lactucae.	The	oligophagous species 
were; Rhopalosiphum	padi	and	Brachycaudus	helichrysi.	
	

Distribution	of	aphid	species	according	to	climate	conditions		
The most important richness of winged aphids in palm grove was recorded 

during spring season with 65 individuals (April) and 58 individuals (March). 
During this period the temperature average raised 17.5°C, 22.4 and 25°C 
respectively during March, April and May, during this period the level rains noted 
was the highest (May= 49.53mm; March=11.67mm) which favours an important 
vegetative cover (Fig. 5). 

Another peak of aphid activity, but less important, was recorded during 
autumnal period where temperatures were (Sept= 28; Oct= 22.5; Nov= 11.9 °C) 
and level rain does not exceed 10mm. A very low percentage was recorded 
during summer period (July=4; August = 0) and autumn (Sept=6). In addition, 
during our survey, relative humidity average varies between 24.00 and 55.6%. 
December, January and February were the wettest, while June, July and August 
were the driest.  

Apparently, the important activity of adults during April and May can be 
attributed to spread of most species in order to settle on cultivated crops or 
weeds. It can be also related to temperature that had great importance on 
aphids activity, life cycle, fertility (Robert, 1980), they can reach their maximum 
development between 18 until 24°C (Leclant, 1970). In addition, as reported 
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Bouchet et al., (1981), aphids were not able to fly below 13 ° C and died below 
5 ° C that explain their number decrease during summer and earlier autumn 
period. Similarly Bonnemaison (1962) noted that frequent rainfall and high 
relative humidity decrease the fertility of aphids and increase their mortality. 
Rainfall had less importance on aphid activities (Robert and Rouze-jouan, 
1978) the small quantities recorded during spring period did not disrupt the 
flight activity of adults but their fertility (Bonnemaison, 1962) and can destroy 
proportion of wingless and adults. 

 

 
Figure	5. Evolution of aphids and thier host plants according to climat conditions of 

palm grov during 2017-2018. 
 
Conclusion	

At Ain Ben Noui palm grove, 11 aphids species were captured from 36 
spontaneous plants identified. The most abundant species were Myzus	persicae 
(26.32%) and Aphis	 gossypii (21.05%). Myzus	 persicae (Sulzer, 1776) was 
observed on 9 spontaneous plants, Aphis	fabae (Scopoli, 1763) was associated 
to 12 spontaneous plants, whereas Aphis	craccivora (Koch, 1854) was recorded 
on 6 spontaneous plants.  

Obtained results from survey conducted in chosen Ziban palm grove for 
studying dynamic of aphids and their associated host plants, indicate important 
relations between aphid species and spontaneous flora (weeds, wild flora) 
inhabiting. Those associations can be useful in future by establishing a program 
pest control under palm grove. 
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