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Table 1.

Dry matter percentage and yield on the orchardgrass infected with powdery mildew

Cultivar and disease severity

Potorﬁac F;-éde
R* M S R M S
Dry matter percentage (DM 9¢) 25.9 25.0 26.2 23.3 23.6 23.9
Fresh weight/100 leaves (g) 19.0 15.5 15.5 30.9 27.0 21.3
Dry weight/100 leaves (g) 4.9 4.0 3.9 7.2 6.4 5.1
Leaf numbers/fresh weight gram 5.3 6.5 6.7 3.3 3.7 4.9
Leaf numbers/dry weight gram 20.4 25.4 25.8 13.9 15.8 20.3

*R: Non visible infection,

M: Mild to moderate infection,

S: Heavy infection.

Table 2. Analytical results of every severity on the orchardgrass infected with powdery mildew

Cultivar and disease severity

Element Potomac Frode
R** M S R M S

Ash 9,09 9.17 9.76 8.08 8.67 10.37
Crude silicate 3.11 3.51 4.03 2.50 2.92 4,22
Other mineral 5.98 5.66 5.73 5.59 5.76 6.15
Cellular content (CC) 53.15 53.70 51. 00 51.17 50. 62 47. 47
Crude protein (CP) 29.10 28.04 23.93 28.42 27.37 22.10
Pepsin insoluble protein (PIP) 5.72 5.67 5. 62 5.07 5.31 5.41
Pepsin soluble protein (PSP) 23.38 22.37 18.31 23.35 22.06 16. 69
PSP/CP ratio* 80.34 79.78 76.51 82.16 80. 60 75.52
Crude fat 6.69 6.55 6. 53 7.47 7.12 6.28
Soluble carbohydrate 3.51 4.78 5.81 4.46 4.71 4.70
{Mono, oligosaccharide 2.87 4.07 4.68 3.82 4.04 3.82
Fructosan 0.64 0.71 1.14 0.64 0.66 0.88
NDF 45.18 44.71 46.99 48.15 47.90 50. 46

Fiber {ADF 24.44 23.80 24.69 26.53 25.57 26.28
Hemicellulose 20.74 20.91 22.30 21.62 22.34 24,03

Lignin 4.15 4.19 4.71 4,54 4.06 4.53
Digestible crude protein (DCP) 23.39 22.41 18.61 22,76 21.79 16. 92
Total digestible nutrient (TDN) 66.71 69. 58 63.01 69. 96 69.11 62.00
Dry matter digestibility* (DMD) 71.06 71. 44 69. 08 70.22 69.72 67.11

**R: Non visible infection,

%5/Dry matter, *: 93
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M: Mild to moderate infection, S: Heavy infection.
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Table 3. Correlation coefficents between acervulse area percentage and chemical composition of
orchardgrass infected with powdery mildew

Element S:ééiiliiggn Regression equation gg?:ggﬁ
Dry matter percentage 0.155

Leaf numbers/dry weight gram 0. 496

Ash 0.741** Y= 8.473+0.017X 0.005
{Crude silicate 0. 801+ Y= 2.744+0.015X 0.004
Cellular content —0.546

Crude protein —0. 846*** Y=29.290—0. 067X 0.013
{Pepsin soluble protein —0. 866%** Y =23.884~0. 069X 0.013
Soluble carbohydorate 0.614*

Mono, oligosaccharide 0. 509

Fructosan 0.818** Y= 0.597+0.004X 0.001
Crude fat —0.526

. NDF 0.415

Fiber {ADF 0.054

Lignin 0.342

Digestible crude protein (DCP) — (), 843+ ** ¥Y'=23.566—0.062X 0.013
Total digestible nutrient (TDN) —0.765%* Y =68.900—0. 068X 0.018
Dry matter digestibility (DMD) —0.659*

% P<0.001, **: P<0.01, *: P<0.05, N=12, X=Percentage of acervulse area.
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Table 4. The correlation matrix among the variable
DMY% LN/DM Ash C-8 cC DMD CP
D. M. percentage (DM %) 1.000 *
Leaf numbers/DM gram (LLN/DM) 0.613 1. 000 * **

{Ash 0. 356 0.645 1. 000 bk —kxE — kkx
Crude silicate (C-8) 0.320 0.727 0.938 1. 000 —* — k%
Cellular content (CC) 0.378 0.063 ~—0.560 —0.514 1. 000 b *x
Digestibility (DMD) 0.152 —0.101 —0.715 —0.675 0. 956 1.000 okx
Crude protein (CP) —0.098 -—0.383 —0.839 —0.761 0.778 0.870 1.000

{Pepsin soluble protein (PSP) —0.142 -0.455 —0.874 —0.811 0.760 0.857 0.995
Soluble carbohydrate (Sugar) 0. 258 0.228 0.191 0.177 —0.065 —0.163 —0.509
%ﬁ?gg’ saccharide (MOS) 0.180  0.101  0.049  0.020  0.000 ~-0.072 —0.398
Fructosan (Fruc.) 0.439 0.582 0. 666 0.680 --0.336 —0.490 —0.773
Crude fat (C-Fat) ~0.363 —0.524 —0.594 —0.701 0.152 0.289 0.314
Fiber NDF —0.527 -—0.213 0.399 0.399 —0.971 —0.889 —0.693

{ADF ~0.494 —0.466 0.104 —-0.065 —0.736 —0.641 —0.480
Lignin —0.099 0. 306 0.337 0.404 —0.539 —0.477 —0.471
Total dig. nut. (TDN) —0.368 —0.743 —0.942 —0.965 0. 505 0.651 0.778

Digestible CP (DCP) —0.092 -—0.380 —0.839 —0.760 0.780 0.870 0. 999
Lesion area ratio (LA %) 0.155 0. 495 0.741 0.801 —0.546 —0.659 —0.846
N=12, ***: 0.194=0.822, **: 1.0%=0.708, *: 5.0%=0.576.

Table 5. Dry matter percentage and yield on the Table 6. Analytical results of every severity on

red clover infected with powdery mildew

Disease severity

R* M S
Dry matter percentage (DM %) 19.7 19.5 20.6
Fresh weight/100 leaves (g) 26.1 23.9 24.9
Dry weight/100 leaves (g) 5.6 5.2 5.7
Leaf numbers/fresh weight gram 3.8 4.3 4.1
Leaf numbers/dry weight gram 17.7 19.7 17.8

* R: Non visible infection, M: Mild to moderate
infection, S: Heavy infection.

bz, REERE L F@RR S & o, —Hoky
LT AEDRS THEANED SR s, EHIT
ZBRSOMLMTOMREL, IEREE LEEERE,
AR E MABEE L VS X o i, ThERBESR
WESTCHEESAESRED ORI T E o7,
TEBOELSI, FAERTc RETEE, ThbbEN
BEOLHWVREAOER AL DO EEZ DR, B8
i, 2EEOD X ATIRORMHIZ LD ERKSTORELD
ERLERECR LA, Z0EPLLIPE X ST,
KRB —EL RISV L L IHETES X
31z, 5 EATRBHMERRSICE 25 B v
z ey bbb,

the red clover infected with powdery
mildew

Disease severity

Element -
R** M S

Ash 7.98 9.13 8.63
{Crude silicate 0.46 0.50 0.72
Other mineral 7.52 829 7.91
Cellular content (CC) 65.09 67.96 64.39
Crude protein (CP) 31.65 29.58 28.14
Pepsin insoluble protein (PIP) 6.87 7.47 7.54
Pepsin soluble protein (PSP) 24.78 22,11 20.60
PSP/CP ratio* 78.30 74.75 73.21
Crude fat 519 6.05 7.33
Soluble carbohydrate 7.22 6.27 6.11
{Mono, oligosaccharide 6.22 5.34 5.05
Fructosan 1.00 0.93 1.06
NDF 34.07 30.71 33.22
Fiber {ADF 14,28 15.05 14.85
Hemicellulose 19.79 15.66 18.37
Lignin 3.95 3.48 3.28
Digestible crude protein (DCP) 25.75 23.83 22.50
Total digestible nutrient (TDN) 65.98 62.75 65.72
Dry matter digestibility* (DMD) 76.97 76.34 75.98

% /Dry matter, *: %, **R: Non visible infection,
M: Mild to moderate infection, S: Heavy infection.
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elements of orchardgrass infected with powdery mildew

PSP Sugar MOS Fruc. C-Fat NDF ADF Lignin TDN DCP LA %
* 2
T * _* Rk T Ak
k¥ * o T k% *k
* % __kkk k% *¥
*kk Kk Lk * ETT] %
*kk — k¥ —% * % *Ex *kk
1.000 — k% — % * ok * ok o XK
—0.479 1. 000 *hk * *
—0.358 0.984 1. 000
—0.789 0.704 0. 568 1.000 —* —k* *x
0.377 0.037 0.134 —0.319 1. 000 *x
—0.657 0.052 0.012 0.234 0. 061 1. 000 #kx —*
—0.408 0.095 0.106 0.044 0.368 0.843 1.000
—0.497 0.092 —0.011 0.485 —0.185 0.501 0.320 1. 000
0.830 —0.178 —0.023 —0.704 0.736 —0.327 0.015 —0.513 1. 000 *¥ —**
0.994 -—0.056 —0.395 —0.769 0. 309 -0, 696 —0.484 —0.471 0.776 1. 000 ko
—0. 865 0.614 0.509 0.818° —0.526 0.415 0. 054 0.341 —0.765 —0.843 1. 000
Table 7. Correlation coeflicients between acervulse area percentage and chemical composition of
red clover infected with powdery mildew
Element Sggéiiliitrig n Regression equation 322?2&2?1
Dry matter percentage 0.530
Leaf numbers/dry weight gram —0.016
(Ash 0.363
ICrude silicate 0.807*+ Y= 0.435+0.003X 0.001
Cellular content —0.113
{Crude protein —0. 975%** Y =31.440—0. 040X 0.003
Pepsin soluble protein —0. 958%** Y=22.461-0.047X 0. 005
Soluble carbohydorate —0.718*
Mono, oligosaccharide —0,744*
Fructosan 0.308
Crude fat 0. 974+** Y= 5.164+0.025X 0.002
. NDF —0.071
Fiber {ADF 0.284
Lignin —0.535
Digestible crude protein (DCP) —0.975%** Y =25.547—0. 037X 0.003
Total digestible nutrient (TDN) 0. 006
Dry matter digestibility (DMD) —0. 466

#xk: P0.001, *+: P<0.01, *: P<0.05,

N=7, X=Percentage of acervulse area.
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Table 8. The tendency of change in the chemical composition and nutritive value on the
orchardgrass and red clover infected with powdory mildow.

Host

Orchardgrass

Red clover

Disease name

Latin name

Powdery mildew

Powdery mildew

Erysiphe graminis

Olidium sp.

Disease severity

R* —(3)——=5s

S -

Dry matter %
[ Ash

Crude silicate
Cellular content
r .
Crude protein

Persin insoluble P.

LPepsin soluble P.

Crude fat

Soluble carbohydrate
"NDF

Fiber
LADF

Lignin

Digestible CP

Total dig. nutrient

DM Digestibility

%k

Ta
\\\\
~ -
~ -
S

* R : Healthy plant, S

*k 7 Increased as the disease severity increased.

_ -7 . Slightly changed. ‘/ : Heavy changed.

51 A X Bk

1. Chiba, O. and Takai, S. (1966): Distribution of
CH.sugars from “CQ; in healthy and leaf-rust-

infected poplar leaves. Ann.

Japan 32: 34-39.

Phytopath. Soc.

2. Davies, H., Williams, A. E. and Morgan, S. A.
(1970): The effect of mildew and leaf blotch
on yield and quality of cv. Lior Italian rye-
grass. Plant Pathology 19: 135-138.

. Diseased plant, @ : Numbers of disease severity index scale.

T, ! Decreased.

———— 1 Non changed.
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SUMMARY

Deterioration in the Chemical Composition and Nutritive Value
of Forage Crops by Foliar Diseases

II. Chemical Composition and Nutritive Value of Forage Crops
Infected with Powdery Mildew

Kouichi Isawa

Environment Division, National Grassland Research Institute,
Nishinasuno, Tochigi, 329-27 Japan

Received September 1, 1981.

This study was carried out to evaluate the influence of the infection with powdery mildew
fungus, which is a species of the obligate parasites, on the chemical composition and nutritive
value of the grasses and legumes. The purpose was also to find the relationship between the
disease severity and chemical composition of the infected leaves with powdery mildew.

In this experiment, the influence of the two species of powdery mildew, namely, powdery
mildew (Erysiphe graminis de Candolle) of orchardgrass (Dactylis glomerata L. ), powdery mildew
(Oidium sp.) of red clover (Trifolium pratense L.), was investigated. Disease severity was clas-
sified into three grades by diseased leaf area (R: Non visible infection, M: Mild to moderate
infection, S. Heavy infection) on the both powdery mildew.

Little relationship was found between the disease severity and the contents of dry matter,
fiber (Neutral detergent fiber: NDF, Acid detergent fiber: ADF, Hemicellulose) and lignin in
the infected leaves. Both kinds of the powdery mildew gave same but not consistent influence
on the contents of soluble carbohydrates, protein and crude fat of the leaves.

Decreases in dry matter digestibility and in total digestibile nutrients by the infection with
powdery mildew were much smaller than those with the rust diseases described in a previous
paper (Bull. Natl. Grassl. Res. Inst. 21; 30-53. 1982). These results indicate that very light
qualitative damage is given to the leaves of orchardgrass and red clover by the infection with
powdery mildew. Bull. Natl. Grassl. Res. Inst. 22. 74-82 (1982)
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Leaves of orchardgrass infected with powdery mildew

Severity index scale of orchardgrass leaves infected with powdery mildew
Collected leaves of orchardgrass infected with powdery mildew before the dry
Leaves of red clover infected with powdery mildew

Severity index scale of red clover leaves infected with powdery mildew
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