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Abstract:

Sitobion avenae F., one of the important aphid species infesting spring wheat (Triticum aestivum
L.) in western China, causes not only yield loss but also quality degradation of wheat flour. In
the authors’ earlier studies, two wheat lines with high resistance to S. avenae, 04-9284 and
C272 were screened out from 521 accessions. Another five highly susceptible cultivars (lines)
were also identified, including a specific cultivar “Guanchun 20” for Lanzhou hand-stretched
noodles. The aims of the present study were to compare quality differences of resistant and
susceptible wheat lines inoculated with aphids, and to assess the contributions of grain
hardness and gliadin to aphid resistance. The lines 04-9284 and C272 (soft grain) were used
as resistant lines, and four cultivars (lines), Ganchun 20 (hard grain) as well as Ganchuan 18,
C162, and C167 (soft grain with specific w gliadin in grains after aphid infecting) were
susceptible to S. avenae. After artificial inoculation with S. avenae on 5 June, the density of
aphid population was measured from 15 June to 20 July at an interval of 6—7 d. Flour quality
and dough rheological properties were determined after grain maturing. The mean density of
aphid population at peak occurrence was 4.3-fold higher in susceptible lines than in resistant
lines. Aphid infecting resulted in no significant change in flour granule (t = 0.4312, P = 0.68),
but induced significant increase in ash content (t = 2.9207, P = 0.03) and reductions in protein
content (t = 2.5444, P = 0.05), SDS sedimentation value (t = 4.5736, P = 0.01), strength (t =
4.2517, P = 0.01), swelling (t = 6.6691, P = 0.00), extensibility (t = 3.1826, P = 0.02), tenacity
(t = 3.6653, P = 0.01), and index of elastic (t = 2.8750, P = 0.03). In susceptible lines Ganchun
18, C162, and C167, aphid infecting significantly reduced quality parameters mentioned above
excluding flour gradual and ash content. Ganchun 20 showed less influence than the other
three susceptible lines,its protein content, swelling, and extensibility reduced insignificantly,
and the other parameters decreased slightly. In resistant lines 04-9284 and C272, there were
significant variations after aphid infecting only in strength and extensibility with much smaller
values than those in the three susceptible lines. Correlation analysis showed that the peak
aphid density in the five lines with soft grain was positively correlated with the decrease
percentages of quality parameters, such as swelling (r = 0.9968,P<0.01), tenacity (r =



0.9619,P<0.01), SDS sedimentation, strength (r = 0.9108,P<0.05), and protein content (r =
0.8886,P<0.05). With respect to the hard-grain cultivar Ganchun 20, the flour quality was still
qualified for processing hand-stretched noodles even at the high density of 214.67 aphids per
tiller. Field investigation showed that the peak density of S. avenae on Ganchun 20 was
122.36-154.33 heads per tiller in common years, which is much fewer than that in this study.
Therefore, Ganchun 20 is not degraded seriously in flour quality under normal occurrence of S.
avenae and possesses a relative stability of quality in response to the infecting of aphid.
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