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Table 1. Barlev/mildew strain combinations used in the study on
relationship between infection type and conidia production

Infection type

1 2 3 4
Mildew strain 125 H, 125 lig hg Hy,

Host* 1G6 1G6 IG7 IG5 Shiroto IG10

* 1G5, 1G6, IG7 and IG10: near isogenic lines which were produced by six back-
crossings of HES4 (JAZLh,), Russian 12 (JMIr,y). Turkey 290 (JMI¢) and Hanna
906 (JMIh), respectively, with Shiroto.
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Table 2. Parent varieties ol barley, their F, progenies and mildew slrains
used in the study on interactions belween resistant genes

Mildew strain Hy, H, H, hg
[G6** 1G6 [G7** [G8***
1G7 1GS IGR [G10**

Parenl variely 1G6x ST* 1G6x &1 1G7 % ST IS8 xST

and their T, ST % IG6 ST x IG6 ST x IG7 ST xI1G8

IG7x ST IGRx ST [G8x ST IGIOx ST
ST x1G7 ST x1G8 ST x1G& ST xIG10
1G6x 1G7 1G6 x 1G# IG7 x 1G8 1G8 x1G10

IG7 x 1G6 IG8 % 1G6 1G8 x 1G7 IG10x IG8

*ST: Shiroto.
**[G6, 1G7 and IG10: see [ootnote ol Table 1.
*+*]G8: near isogenic line produced by six back-crossings ol Goldloil (JATlg) wilh
Shiroto.
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® Type 4 (I1G5/hg)
O Type 3 (1G7/125)

25 b B Type 2 (1G6/Hyy)

O Type 1 (1G6/125)

Number of conidia (X 10*)
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Days after inoculativi

Fig. 1. Relat'ionship between the infection type and number of produced
conidia. Standard errors are represented by bars.
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Fig. 2. Interaction ol JMir, and JMIL Lo strain H,,. Average and
standard error of 5-7 individuals are shown.
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Mg, 3. Interaction of JMlr, and JMlg to strain H,. Average and
standard error of 5-7 individuals are shown. No conidium was
produced on IGS8.

Fig. 311 IG6 L XN IG8 L h B Foioidif Hy & M THEf L TI9/ -8B TcHh 5.
1G6 (JMlryy JMlre) vk Hy o/ L Cnde D OPilEd 3L, A lu--20x 6, 400 (8 =5
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Mo 14 % CIlz BUHUPEAMIC F L o, 3KPUEIR(E 7% ~57 = TR IGE X IG8 F, (JMlr,,
jmlr, JMlgimlg) Cit 6,400 ERTE E7c b, Fig. 2 o8 Lo Tl L o 4
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Number of conidia (X10%)

1 1 1
(18 0.2 03

Turbidity of conidia suspension (OD 660nm)

TFig. 4. Relationship between number of conidia and turbidity of
conidia suspension.
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Quantitative Evaluation of Resistance to Powdery
Mildew in Barley

Chiyoichi Nopa and Unji Hiura

Summary

The degree of compatibilily between the hosl and parasile seems to be reflected,
finally, to the number of conidia produced on a host plant by its parasite. The numbers
ol conidia produced on the pustules which started fron single spores were compared
to indicate the degrees of resistince quantitatively. [our powdery mildew/barley
combinations, which usually cxpressed inlection types 1,2, 3 and 4, were used [(or this
test. Each barley was inoculated with a single conidiunii and the conidia produced &-13
days after inoculation were counted, As a result, type 2, 3 and 4 produced about 10,
30 and 60 times larger numbers of conidia respectively than tvpe 1 and a total number
for 11 days after the single spore inoculation was made clear to be available to
evaluate its resistance quantitatively.

This method was applied to check the interaction of resistant genes with Lhe
near isogenic lines (IG) of barleys. IG6 has a resistant gene JMlr, from Russian 12
and 1G7 has JMI{ from Turkey 290. When I1G6, 1G7 and their F, were inoculated with
the strain Hy,, 21,000 and 40,000 conidia were produced with JMlr,,JMlry, and J MU
JMIt respectively, while 44,000-55,000 aund 70,000- 80,000 were produced with JMIr
jmlry, and JMIljmlt respectively. However, when both hetero genes were gathered in
one host, produced conidia were 11,000-13,000, which showed the resistance wos much
increased. Three other combinations were tested with the same way and similar
results were gained. Therefore, it was clear that resistant genes had some interaction
to increase their resistance and conidia production from a single conidium was avail-
able as a method of quantitative evaluation ol resistance.

Furthermore, measurement of turbidity of conidia suspensions with spectrophoto-
meter seemed to be useful for determination of conidia number.
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