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Table 1. Changes in aphid infestation levels on different barley strains

) Okayama Univ. Observation date
R Accession no. Apr 23 Ma}] Mdy8 May14 MdyZZ May28 Jun 3 Junb
Kikaihadaka OU] 820 2 2 2 2 2 1
fo-gla-Hs-k OUL 117 4 2 4
K-gls OUL 055 4 3 3
Turkey 95 OUT. 043 2 3
Shiroto 0UJ 669 4
Turkey 166 OUT 056 2 3 2 2 3
Turkey 139 OUT 047 2 2 2
Turkey 608 OUT 203 2 2 2
Turkey 589 OUT 197 2 2
Russia 6 OUU 062 1 1 1
ZZ 2nd OUA 608 1 1 1

0: no infestation, 1: scare infestation, 2: small infestation,
3: medium 1nfestation, 4: great infestation
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Fig. 2. Relationship between aphid infestation levels and amounts of surface wax on
barley leaves.

@/gd w Q:/ g w. w. The vertical lines show the range of SD.
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Fig. 3. Thin-layer chromatograms of surface wax on barley leaves
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Fig. 4. Relationship between aphid infestation levels and contents of total chlor-
ophylls and chlorophyll a in barley leaves
@: chrolophyll a (J: total chlorophylls The vertical lines show the range of
SD.
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Fig. 5. Relationship between aphid infestation levels and contents of Si and Ca in
barley leaves
®: S Q:Ca The vertical lines show the range of SD.
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Fig. 6. Relationship between aphid infestation levels and concentrations of total [ree
amino acid and sugar in barley leaves.

@: amino acid (): sugar The vertical lines show the range of SD.

Table 2. Changes ol sugar contents in the leaves of strain fy-gl;-Hs-k

Sugar content (mg/g w.w.)
 Apr.23 © May8 T Mes® 0 a5
Fructose 1.8 05 42 24
Glucose 1.5 0.8
10.6 2.7 .

Sucrose
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Table 3. Changes of free amino acid concentrations in the leaves of strain fg-gls-Hs-k

Amino acid concentration (#mol/g w.w.)

Apr. 23 May 8 May 28
Aspartic acid 0.50 3.76 2.16
Threonine 2.21 2.61 2.24
Serine 3.92 3.21 4.91
Asparsinet 10.27 6.09 7.18
glutamic acid
Glutamine 1.66 1.78 9.90
Proline 1.82 0.85 1.94
Glycine 0.24 0.45 0.29
Alanine 6.47 8.90 10.98
Valine 2.38 1. 8% 1.95
Methionine 0.11 0.02 0104
[soleucine 0.95 0.46 0.21
Leucine 0.72 1.01 0.57
Tyrosine 0.50 0.46 0.27
Phenylalanine 0.80 0.69 0.63
Ethanolamine 0.16 0.28 0.09
Lysine 0.18 0.68 0.78
Histidine 0.04 0.04 0.51]
Arginine 0.01 0.18 0.46
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Characters of Barley Resistance to Cereal Aphids

(2) Nutritional differences with the barley strain
Hisaaki Tsomurr, Katsuo Kaneiisa, Takashi Siikaca and Kazuo Kawava

Summary

The degree of barley resistance to cereal aphids was surveyed in the field and the
role of the nutritional components in the mechanisms of barley resistance was stu-
died.

Among the barley strains tested, Russia 6 (OUS 062) and ZZ 2nd (OUA 608) pos-
sessed a relatively high level of resistance, and Shiroto (OUJ 669) and fo-gls-Hs-k
(OUL 117) were characterized by susceptibility. No strains possessing absolute re-
sistance were observed.

The degree of the resistance was related to the amount and composition of surface
wax on the leaves. Consequently, the surface wax seemed to be one of the most im-
portant factors influencing aphid infestation

Since contents of chlorophylls, Si and Ca differed greatly with the strain and it's
physiological stage, no distinct relationship between these contents and the levels
of resistance was found.

Aphid infestation was positively correlated with the level of nutritional compo-
nents, free amino acids, as well as the content of sugars. The lower degree of resist-
ance seemed to be associated with higher values of total free amino acids and feed-
ing stimulant amino acids; asparagine fraction, proline and valine. Furthermore, the
total sugar content in the leaves of the susceptible strains was the highest The high
surface wax amount and low total free amino acid concentration in the leaves of the
resistant strains may lead to an increasing resistance although these leaves have a

high sugar content.
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