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Abstract  

Modern agricultural systems are characterized by low plant diversity, and are dominated by 

single crop species, the products of intentional selection and domestication. Such 

ecosystems are exposed to attack by herbivores, which thrive and cause damage to crop 

plants. Pest outbreaks are caused, in part, by processes rooted in the relatively low plant 

diversity of agricultural habitats as compared to natural ecosystems. The high availability of 

host plants in the field provides herbivores with a plentiful, easily located food supply, while 

the absence of diverse vegetation serves to eliminate the alternative food sources which 

enable natural enemies to remain in the field during periods when crop plants are absent. 

The genotype of the dominant crop plant, influenced by anthropogenic artificial selection 

also contributes to this phenomenon. The process of plant domestication involves 

intentional selection for agronomically valuable traits, as well as unintentional selection, 

brought about by various effects of new managed habitat. Selection often causes 

morphological and biochemical changes in the plant, resulting from trade-offs with yield. 

Also, certain costly traits may be lost if they confer no adaptive benefits to the plants now 

growing under new conditions. For example, natural defensive traits were selected against 

in some plants.  

Host plant characteristics affect arthropod physiology and behavior. Such effects are 

apparent from the level of the individual and its natural enemies, to the community level. 

This study focuses on two major processes that occur during plant domestication: a decrease 

in plant diversity and changes in plant genotypic properties. The effects of these two 

processes on arthropods have been studied previously, but possible interactions between 

them have been largely ignored. Because plant phenotype is a product of both, plant 

genotype and environment, such interactions are expected to occur.  

The present study focused on the wheat plant (Triticum sp.). Wheat has long been 

domesticated in the Fertile Crescent, and its wild forms still occur naturally in Israel. The 

interactive effect of wheat genotype and vegetation structure on arthropod community was 

examined in a field study. In the laboratory, a study was performed to examine the effect of 

wheat genotype on the tri-trophic relationship between wheat, herbivorous aphids and their 

natural enemy, a parasitoid wasp. The research was designed to test the hypotheses that (a) 

wheat genotype and surrounding vegetation structure interact in their effects on arthropod 

communities; and (b) wild wheat is a poor host for aphids compared to domesticated 



varieties and, in turn, this will impede the activity of parasitoid wasps on wild wheat. viii 

Experimental plots (3x3 m) were situated in the Ramat Hanadiv Nature Park. Plot centers 

(0.5*0.5 m) were planted with wild (Triticum turgidum ssp. dicoccoides (Körn.) Thell.) or 

domesticated (Triticum aestivum L. cv. 'Galil') wheat. The focal wheat plants were 

surrounded by either a wheat monoculture or diverse natural vegetation. Altogether, there 

were four treatment combinations (two wheat genotypes x two vegetation types) in five 

replicates for each of the two years of the study (2012 and 2013). Arthropods were sampled 

from focal plants and from the surrounding vegetation using a suction apparatus, and then 

taxonomically sorted into orders and several functional groups. Differences in abundance 

and community composition of arthropod taxa were measured for each combination of 

wheat genotype and surrounding vegetation.  

In a lab experiment, the rate of population growth was measured for aphids (Rhopalosiphum 

padi L.) feeding on each of the wheat genotypes. In addition, the activity of parasitoid wasps 

(Aphidius colemani Viereck) attacking the aphids was monitored. The parameters recorded 

included the number of parasitized aphids (mummies), number of emerging adult 

parasitoids, their gender and size, and their developmental time to the adult stage. These 

parameters are indicators of the quality of plants as host of aphids, and of aphids as hosts 

for parasitoids.  

Results of this study do not support the hypothesis that interactions between wheat 

genotype and surrounding vegetation structure affect overall arthropod communities in the 

field. Nonetheless, signs of such interactions were found: for certain groups of arthropods, 

abundance on the focal wheat plants was more variable in monoculture plots than in plots 

containing natural vegetation. In the natural plots, in contrast, wheat genotype had a 

weaker influence on arthropod numbers on wheat. This could be due to chemical or visual 

masking by the diverse surrounding vegetation hampering some host plant location abilities. 

The presence of diverse vegetation also changed the herbivore community composition on 

focal wheat, but did not affect total arthropod numbers. This demonstrates how neighboring 

habitats can influence herbivore competition for limited resources. In addition, it shows how 

arthropod taxa may be differently affected by surrounding vegetation, depending on their 

mobility and dietary specializations.  

Contrary to expectations, wild wheat proved superior to domesticated wheat as a host for 

aphids reared in the lab. This is indicated by a higher rate of population growth on the wild 

compared with the domesticated wheat. In addition, in the field studies, more aphids and 



leafhoppers were found on wild than domesticated wheat in the monoculture habitat. In ix 

contrast with these findings, many studies comparing agricultural crop plants with their wild 

ancestors have shown the domesticated plants to surpass wild species as sources of food for 

herbivores. This contradiction could stem from differences in the experimental environment: 

wild wheat may be more susceptible to herbivory when located outside of its natural 

environment, where plant diversity is greater than in the laboratory or in field monocultures. 

Agricultural inputs such as fertilization and irrigation could also have a greater influence on 

the nutritional quality of modern cultivars as compared to wild plants.  

At the third trophic level, in contrast with aphids, activity of parasitoid wasps in the lab was 

higher on domesticated than on wild wheat; the wasps produced more offspring from aphid 

hosts grown on domesticated wheat. This may be related to protection gained by aphids 

through feeding on their optimal host, wild wheat. Previous studies show no consistent 

influence of a domesticated plant genotype on natural enemies, indicating that this 

influence is dependent on interactions among the plant, the pest and the natural enemy. 

Finally, the results of this study did not support the hypothesis of consistent interactions 

between plant diversity and genotypic change in domesticated plants. Instead, taxa differed 

in their responses to wheat genotype and habitat vegetation. A higher degree of taxonomic 

resolution of the collected arthropods could perhaps change this conclusion. Results 

indicating that wild wheat is a better host for some herbivores than domesticated wheat are 

surprising, and should be further studied. Generally, comparative studies of arthropods on 

modern crop plants and their wild ancestors should note the environmental context in which 

those plants are compared. 


