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Shigehito TAKENAKA, Reiichi YosHINO* : Testing of resistance of wheat
cultivars to three snow mold diseases by snow mold chamber methods

Summary

Experiments were carried out to develop suitable techniques for testing the resistance of
wheat cultivars to Pythium paddicum, Typhula incarnate and Fusarium nivale using the snow
mold chamber methods. The wheat cultivars used in this study were Nérin No. 61 (low snow
endurance), Tosan No.16 (middle) and Yukichabo (high). The snow mold chamber methods used
in this study were as follows; In the method A, five seeds of -each cultivar were planted at the
opposite sides of a plastic pot, and grown in a growth chamber at 9-15°C with a 16 hr photoperiod
(200#E*m™2-s™!) for 26-28 days. Each fungus incubatéd in sand-wheat bran-dextrose medium
was spread on the soil surface of each plastic pot. The plants were bent on the incculum and
covered with moistened absorbent cotton. Each pot was wrapped in a bag to keep humidity and
incubated at 0.5°C in the dark for varying intervals. At the end of the incubation period, the
cotton was removed and the plants were transferred to the growth chamber. The percentage
survival was recorded after a recovery period of 2 weeks. In the method B, seedlings were
grown outdoors from earliy November to earliy December of 1986 (for testing the resistance
to P. paddicum and F. nivale) and 1987 (for T. incarnata) to allow plants to cold-harden under
natural conditions, During these growth conditions, a minimum air temperature ranged from
0 to 8°C and a maximum air temperature ranged from 15 to 25°C, In the method C, seedlings
were grown in the growth chamber for 28 days and hardened at 0-5°C with a 16 hr photoperiod
{50#E+-m=2s57') for one week. The methods of artificial inoculation and assessment of resistance
in the methods B and C were the same as mentioned in the method A.

The method A was able to detect statistically significant differences between Norin No. 61
and Yukichabo, but not differences among three cultivars. In the method B Yukichabo especially
exhibited increased percentages survival compared with those of Yukichabo in the method A,
and therefore the degrees of resistance of three cultivars were distinguishable. The differences
among three cultivars in resistance to P. paddicum, T. incarnata and F. nivale were distinctly
detected at the incubation period of 3 - 4 weeks, 7 weeks and 2 weeks, respectively. In the
method C, Yukichabo also exhibted increased percentages survival compared with those of
Yukichabo in the method A. However, the degrees of resistance of three cultivars were in-
distinguishable because the percentages survival of Norin No.61 and Tésan No. 16 also increased.
These results suggest that the method B is a suitable technique for testing the resistance of
wheat cultivars to these three snow mold fungi.
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Table 1. Growth state of wheat cultivars used in snow mold

chamber methods

Snow mold chamber Cultivar

Plant height Number of Dry weight Dry matter

method (cm) tillers ry(,;)e’ 8 (%)
Nérin No. 61 36.6 15 0.08 10.0

A Tésan No. 16 3.7 15 " 0.09 10.7
Yukichabo 318 Lo 0.10 1.8

Nérin No. 61 16.1 1.5 0.06 17.0

B (1986) Tdsan No. 16 13.3 2.5 0.07 16.5
Yukichabo 13.2 1.7 0.06 18.2

Norin No. 61 16.4 1.6 0.07 15.2

B (1987) Tésan No. 16 11.8 2.3 0.07 15.5
Yukichabo 13.0 L2 0.07 19.2

Naérin No. 61 38.7 1.3 0.14 15.1

(od Tésan No. 16 30.4 2.5 0.16 15.2
Yukichabo 31.3 11 0.15 16.6

a) Values in the table are means of 30 plants.
b) Values in the table are means of 20 plants.
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Fig. 1 Survival of wheat cultivars (Norin No. 61,
Tssan No.16 and Yukichabo) after incubation
at 0.5°C in the dark with Pythium paddicum
isolate W-82-15 in snow mold chamber
methods A (A), B (B)and C (C). Data are
means of 5 pots (10 plants per pot). For
statistical comparison, arc sin4/Ztransformed
values are used. Values at each incubation
period followed by the same letter do not
differ at p=0.05, using Duncan’s multiple-
range test.

B 8 Rt s R A RENED bhic (Fig. 2
B).
F. nivale {310 28 & h B o HENIAEL, A



‘® Norin No. 61
A Tasan No. 16
® Yukichabo .

50~

plants (%)

(-]

Surviving

Weeks

- 7
incubation

Fxg 2 Survival of wheat cultivars (Nsrin No. 61,
Tosan No. 16 and Yukichabo) after incubation
at 0.5°C in the dark with Typhula incarnata
isolate HT8301 in snow mold chamber
methods A (A) and B (B). Data are means

" of 5 pots (10 plants per pot). For statistical

comparison, arc sin +/% transformed values
are used. Values at each incubation period
followed by the same letter do not differ at
P=0. 05, using Duncan’s multiple-range test.
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Fig. 3 Survival of wheat cultivars (Norin No. 61,
-Tésan No.16 and Yukichabo) after incubation
at 0.5°C in the dark with Fusarium nivale
isolate HF8301 in snow mold chamber
methods A (A), B(B) and C(C). Data are
means of 5 pots (10 plants per po_t). For
statistical comparison, arc sin +/% trans-
formed values are used. Values at qach
incubation period followed by the same
letter do not differ at P=0.05, using
Duncan’s multiple-range test.
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