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Effect of Typhula snow blight (Typhula ishikariensis S, Imai)

on reserve carbohydrate in temperate grasses

Yoshiro TsuruMi, Fumiaki HARADA, and Masahisa MORIYAMA

Summary

1) Clones from two varieties different in overwin-
' tering ability in four temperate grasses, perennial
ryegrass (PRG), tall fescue (TF), orchardgrass
(OG) and timothy (TY) (refer to Table 1) were
planted respectively to investigate the effect of snow
mold blight (Typhula ishikariensis S, Imai) on
reserve carbohydrate, Oxime copper was applied
for the tungicide treatment in contrast with the
Typhula snow mold treatment inoculated with the
cultured pathogen before wintering, Stem bases of
3 em length were sampled before wintering and
before the snow thawed in spring, They were dried
in a freeze dryer and then ground, Samples of 300
mg with pure water in test tube were immersed in
boiling water for 30min, and filtered, Sugars were
analyzed by high performance liquid chromatogra-
p‘hy (HPLC) equipped with differential refractive
index (RI) detecfor and KS802 column for mono-
and disaccharide or KS803 for fructan,

2) A large number of sclerotia of snow mold
blight were found on the leaves of all grasses in
the snow mold treatment, In consequence, the
amount of regrowth was smaller than that in the
fungicide treatment,

Some plants of Kiyosato (PRG) and Jebel (TF)
were killed during winter in the snow mold treat-
ment (Table 1),

3) The amount of fructose increased after overwin

tering in PRG and TY, and the amount was more

in the snow mold treatment than in the fungicide
treatment due to the fructan degradation caused
by snow mold blight. ‘

4) The amount and degree of polymerization
(DP) of fructan decreased after overwintering,
The amount was more degenerated in the snow
mold treatment as compared with that in the fun-
gicide treatment, but the differences in DP re-
mained small, In Kiyosato and Jebel of which
plants were Killed in the snow mold treatment,
the fructan contents were less than 10% of the dry
matter, which result might suggest that more than
that fructan content after wintering should be
required to ensure the regrowth in spring,

5) Regrowth of the other varieties was also small-
er in the snow mold treatment, However, the decr
ease in fructan content and its DP were less con-
spicuous than that in regrowth, Consequently, the
effect of snow mold blight on other chemical com-
ponents such as protein, fat, etc. should be studied

further,
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Tabte 1. Effect of Typhula snow blight on overwintering in temparate grasses

No. of Overwintering Regrowth?

Grass Variety Sclerotia! @ (bMg/plant)
Fungicide® Typhula® Fungicide® Typhula* Fungicide® Typhula*
PRG  Kiyosato (2) 0.5 4.2 100 78 34 1 3)
” Norlea (2) 0.1 3.2 100 100 19 7(37)
TF Jebel (2) 0.0 4.0 100 82 17 1( 6)
" Hokuryo (2) 0.0 4.3 100 100 42 27(64)
0G Akimidori(2) 0.1 3.7 100 100 63 28(44)
” Okamidori(2) 0.1 2.6 100 100 39 30(7T7)
TY Nossapu (2) 0.2 5.0 100 100 62 24(39)
” Senpoku  (2) 0.1 3.8 100 100 52 28(54)

Note: Abbreviations of grass species are PGR for perennial ryegrass, TF for tall fescue,

0G for orchardgrass and TY for timothy. Figures in the parentheses of variety column are
no. of elones used and those of regrowth column are relative regrowth of the Typhula
treatment to the fungicide treatment. 1) Observed on April 4,1992. 0:none~5:many 2)
Measured on May 26,1992. 3) Fungicide(Oxime-copper) was applied before wintering. 4)
Typhula snow blight was inoculated before wintering.

Table 2. Effect of Typhula snow blight on the content of fructose and sucrose

in the stem base of temperate grasses

Fructose(¥) Sucrose(%)
Grass Variety before in spring before in spring
wintering Fungicide Typhula wintering Fungicide Typhula
PRG  Kiyosato (2) 3 9 13 3 q |
” Norlea (2) 3 6 10 5 8 8
TF Jebel @ 2 5 3 1 3 2
” Hokuryo (2) 2 3 3 5 4 6
06 Akimidori(2) 1 2 1 3 3 3
” Okamidori(2) 2 3 2 1 3 4
TY Nossapu (2) 3 5 7 4 3 q
” Senpoku  (2) 3 5 7 [ 3 4

Note: Samples were collected before wintering(November 27,1991) and in spring after
wintering(March 31,1992) and data are shown on the dry matter bases. See table 1 to refer
to the abbreviations for grass species and treatments with Fungicide or Typhula.
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Table 3.
in temperate grasses

Effect of Typhula snow blight on content and degree of poiymerization of fructan

Fructan(%) DP of fructan*

Grass Variety before in spring before in spring
wintering Fungicide* Typhula® b/a wintering Fungicide* Typhula® b/a
PRG  Kiyosato (2) 413 15 8 53 36 28 25 88
” Norlea (2) 50 34 29 8 17 11 10 98
TF Jebel ()] 37 10 3 32 6** 10 9 92
” Hokuryo (2) 10 20 12 60 37 27 26 96
0G Akimidori(2) 40 25 18 T 104 82 9 96
” Okamidori(2) 41 27 26 % 116 96 95 99
TY Nossapu (2) 36 18 18 a7 168 102 93 91
” Senpoku  (2) 39 21 15 73 196 115 92 80

Note: Samples are the same as Tahle 2 and fructan percents are shown on the dry matter

bases.
with fungicide or Typhula.

See table 1. to refer to the abbreviations for grass species and the treatments

%) Degree of polymerization of fructan estimated from retention time of the peak by HPLC.
+%) Estimated from the peak of fructan chromatogram with a few shoulders (refer to Fig.2).
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Fig.1. HPLC chromatograms of carbohydrate in the stem base of clone no.8 of perennial

ryegrass var. Kiyosato before wintering (left) and after overwintering (middle and right),

of which middle chromatogram was controlled with fungicide and of which right chromatogram

was inoculated with Ilphula snow blight before wintering. HPLC was equipped with KS803

column and RI detector. Base lins is retention time where fructose peak(F) is 20.5min.,

glucose(€) !3.8min., sucrose(S) 18.7min. and fructan(Fn) depends on DP. Each sugar centent

is drawn by relative value of RI detector. U sign is unknown substance.
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Fig.2. HPLC chromatograms of carbohydrate in the stem base of clone no. 14 of tall fescue
var. Jebel before wintering (left) and after overwintering (middle and right). Treatments

and abbreviations are the same as Fig.l.

Fig.3. HPLC chromatograms of carbohydrate in the stem base of clone no. 18 of orchardgrass
var. Akimidori before wintering (left) and after overwintering (middle and right).
Treatments and abbreviations are the same as Fig.l.

U F
) Fn S G

T

Fig.4. HPLC chromatograms of carbohydrate in the stem base of clone no.20 of timothy var.
Nosappu before overwintering (left Fig.) and after overwintering (middle and right).
Treatments and abbreviations are the same as Fig.|.
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