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Table 1.

A severity index scale of summer blight infected grasses and legumes on the field

Disease severity

Diseased situation of stems and leaves

: Heavy infection Diseased

<ZEE»—<0‘

: Very heavy infection

Diseased spots in the stem and leaf

colony like the web

: Non visible infection Non diseased
: Mild infection

: Mild to moderate infectin Mycelial

+ Moederate to heavy infection Diseased

parts are changed for dark green and begun to rot
parts of stem leaf are roted off

The whole plants are diseased and roted off
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Grassland establishment year
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* .The samples were collected at
July 21 - 25, 1972.
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Table 2. Sampling field condition of orchardgrass infected with summer blight

i Grassland ; e Disease* : .

Field 3e;taarbhshment Field condition severity Grass species** Preceding crops***
A 1965 Production m Or, Pr, Rc. SR:--eeer SM.eee SR
B 1967 " m Or, It, Wc. PP------PP-----SM
Cc 1967 " v Or, It, We. SM---SM:++---SM
D 1971 2 v Or, SM-e--GM-++--GM
E 1970 " m Or, It, Wc, Re. SM-..--SM.-....SM
F 1969 Grazing o Or, Waste land:-------
G 1966 " it Or, Re. Wild herb test--
H 1967 " s Or, Pr. PP PP oeeee PP
I 1968 Production v Or, Re. SM-:--+-80--+---SM
J 1969 " jiid Or, It. SM--.--.SM-+----.SM
K 1970 " I Or, It. PP----.PP......PP
L 1966 " m Or. PP weoe- PP .- PP
M 1969 ” m Or. PP----- PP .. PP

* Disease severity index scale of six grade (according as table 1).
**  QOr: Orchardgrass, Pr: Perennial ryegrass, Rc: Red clover, It : Italian ryegrass, Wc : White clover.
*x* SR : Soiling rye, SM : Soiling maize, PP : Pasture plant, GM: Grain maize, SO : Soiling oats.

Table 3. Analytical results of every severity on the orchardgrass infected with summer blight

Disease severity

R** M S
Dry matter percentage* 21.01 25.71 45,22
¢ Ash 7.81 7.68 7.19
Crude silicate 1.59 1.82 3.04
. Other mineral 6.22 5. 86 4.15
Cellular content (CC) 37.84 39.09 36.04
/ Crude protein (CP) 16. 73 19.31 15.95
Pepsin insoluble protein (PIP) 4.04 5.96 8.09
Pepsin soluble protein (PSP) 12.69 13.35 7.86
\PSP/CP ratio* 75. 85 69. 79 49.26
Crude fat 4,92 4.33 4.12
/Soluble carbohydrate 6.81 5.04 3.14
Mono, oligosaccharide 6.10 4.17 1.96
. Fructosan 0.71 0.87 1.18
NDF 61.10 59.71 62. 05
Fiber | ADF 34.96 33.80 35.81
L Hemicellulose 26.14 25.91 26. 24
Lignin 5.08 5. 88 9.76
Digestible crude protein (DCP) 11.97 14.35 11.24
Total digestible nutrient (TDN) 67.61 64. 46 50.25
64. 09 60. 87 54,52

Dry matter digestibility* (DMD)

94/Dry matter, *: %, **R : Non visible infection, M : Mild to moderate infection, S: Heavy infection.

BEREL LT, L LTBEEORTY 77 7Y
SR, MIRNmE, K, THOAERE,

gii (NDF, ADF, ~ 3 %/l r—X)% X OERIIHER
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HoaRig, BETH 5% OMEERLE O L, B
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Table 4. Correlation coefficients between disease lesion area percentage and chemical composition
of orchardgrass infected with summer blight

Element ggggé?gg?n Regression equation g;g?;?gi
Dry matter percentage 0. 835%** Y=19.562+0.333 X 0.036
‘/ Ash —0.140
Crude silicate 0. 756*** Y= 1.483+0.020 X 0. 003
L Other mineral —0.459** Y= 6.358—0.029 X 0. 009
Cellular content —0. 289
7 Crude protein —0.238
L Pepsin soluble protein —0. 765%** Y=13.783-0.072 X 0. 010
Soluble carbohydrate —0. 813%** Y= 6.578—0.047 X 0. 006
(Mono, oligosaccharide — 0. 848*** Y= 5.863-0.054 X 0. 0606
* Fructosan 0, 886*** Y= 0.751+0.006 X 0. 0005
Crude fat —Q. 677>+ Y= 4.758—0.010 X 0. 002
. /NDF 0.182
Fiber | App 0.288
Lignin 0. 943+ Y= 4.75540.065 X 0. 004
Digestible crude protein (DCP) —0.237
Total digestible nutrient (TDN) —0.930*** Y=68.743—0.239 X 0.016
Dry matter digestibility (DMD) —0. 895*** Y=64.072--0.127 X 0.010

*: P<0.001, **:P<0.01, *: P<0.05, N=39, X=Percentage of disease lesion area.

KTIE 509 L, 2% DERTERLAE (B3), MtAE  WHEMNE® LN, L LEARSHEERER X i
FHE L ERR S & OBEREFELCRT LT, BhE, B & ORI MBI ERD SR o 7oy ZFER ST
HrERE, LiieR, WEMEOE, TAKEHE, HiE B (E5) 25 5LMEEERL D D, AiEEBESHKER

B, V7 =v, WHLESRE LREERRE OMCE EWEbREEERS Lo EuMERRD Sh,

Table 5. The correlation matrix among the variable elements

Element DM ¢ Ash C-s O-M cC DMD cp
D. M. percentage (DM %) 1. 000 *xx ** —Akk
7 Ash —0.131 1.000 *kk * *
Crude silicate (C-S) 0. 794 0.167 1. 000 kk ok
« Other mineral (O-M) —0. 466 0.907 —0.263 1. 000 ** *Hx
Cellular content (CC) —0.122 0. 355 —0.234 0. 447 1. 000 *x ok
Digestility (DMD) —0.713 0. 382 —0.670 0. 659 0. 589 1. 000
( Crude protein (CP) —0.182 —0.147 —0.445 0. 046 0.597 0.297 1. 000
{ Pepsin soluble p. (PSP) —0.644 0. 038 —0. 757 0. 359 0.600 0. 767 0. 782
+ Soluble carbohydrate (Sugar) —0.611 —0.160 —0.646 0.118 0,264 0. 748 0.152
g’lﬁgg; saccharide (MOS) —0.640 —0.135 —0.676 0.155 0. 280 0.782 0.179
Fructosan (Fruc.) 0. 698 —0.117 0.725 —0.423 —0.325 —0.830 —0.350
Crude fat (C-Fat) —0.586 0.051 —0.492 0. 260 0. 247 0.621 0. 067
_/NDF 0. 010 —0.378 0.124 —0.423 —0.989 —0.502 —0.572
Fiber { ADF 0.124  -—0.338 0.257  —0.440  —0.882  —0.578 —0.638
Lignin 0.820  —0.276 0.732  —0,582  —0.453  —0.923  —0,292
Total dig. nut. (TDN) —0. 836 ~0. 045 —0.883 0.332 0.319 0. 823 0.454
Digestible CP (DCP) —0.180 —0.147 —0.443 0. 045 0. 598 0.297 0. 999
Lesion area ratio (LA %) 0.853 —0.140 0. 756 —0. 459 0. 289 —0.895  —0.238

N=39, ***:0.194=0.507, **:1.09%=<0.408, *:5.0%=0.316.
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PSP Sugar MOS Fruc. C-Fat NDF ADF Lignin TDN DCP LA %
pumn 2 1] * Ak kXK *kk kX *k% —kkk ok
o %

ke KRk T kK ok ETE) __kEk % ko
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0.640 0.997 1. 000 —kx Ex _* Kk ok ok

—0. 764 ~0.667 —0.726 1. 000 —akx * i —HE* —* *ok
0.419 0. 644 0. 656 —0.562 1. 000 — kA b Rk

—0.518 —0.168 —0.181 0.235 —0.163 1. 000 rHx * Rk

—0.627 —0.316 —0.329 0. 346 —0.144 0.870 1. 000 ** —* *Ex

—0.803 —0.775 —0.806 0. 830 -0.529 0. 350 0.470 1. 000 —kkx bl
0.867 0.828 0. 856 —0.838 0. 627 —0.203 ~0.370 —0.914 1. 000 *k — kA
0.782 0.153 0.179 —0.350 0. 067 —0.573 —0,640 —0.292 0.454 1. 000

—0. 765 —0.813 —0.848 0. 886 —0.677 0.182 0. 288 0.943 —0.929 —0.237 1.000
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Table 9. Correlation coefficients between disease lesion area percentage and chemical composition
of Italian ryegrass infected with summer blight

Element gggégﬁg?n Regrssion equation Sé@?:ﬁg%

Dry matter percentage —0.084
¢ Ash 0. 594
Crude silicate 0, 741*
“Other mineral —0.457
Cellular content —0.567

( Crude protein 0.215
\ Pepsin soluble protein —0.446
: Soluble carbohydrate —0. 780*
Mono, oligosaccharide —0. 774*

" Fructosan —0.362
Crude fat 0. 051

. " NDF 0.339
Fiber | spp —0.047
Lignin 0. 770*
Digestible crude protein (DCP) 0.217
Total digestible nutrient (TDN) —0. 716*
Dry matter digestibility (DMD) —0. 783*

x 0 P<C0.001, **: P<0.01, *: P<0.05, N=9. X=Percentage of disease lesion area.
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Table 10. Analytical results of every severity on the white clover infected with summer blight
Disease severity
Element —_
R** M S
Dry matter percentage* 13.0 13.9 35.1
-Ash 11.69 12.68 12.14
Crude silicate 0.55 0.83 1.80
* Other mineral 11.14 11.85 10.34
Cellular content (CC) 72.26 67.85 48.90
7 Crude protein (CP) 30.38 26.82 23.51
‘ Pepsin insoluble protein (PIP) 4.31 5.27 12.65
| Pepsin soluble protein (PSP) 26.07 21,55 10. 86
{PSP/CP ratio* 85.81 80.35 46.19
Crude fat 3.39 3.30 1.96
~Soluble carbohydrate 9.24 8.34 4. 06
 Mono, oligosaccharide 8.10 7.24 2.48
: Fructosan 1.14 1.10 1.58
/NDF 27.05 30. 84 47.70
Fiber | ADF 22,22 25.44 36.07
‘ Hemicellulose 4.83 5.40 11.63
Lignin 4.17 5.20 18.56
Digestible crude protein (DCP) 24,59 21.26 18.21
Total digestible nutrient (TDN) 58.44 56. 14 36. 46
Dry matter digestibility* (DMD) 78.27 75.97 62, 25

05/Dry matter, *:
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%, **R : Non visible infection, M :

Mild to moderate infection, S : Heavy infection.
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Table 11. The tendency of change in the chemical composition and nutritive value on
the forage crops infected with summer blight (Rhizoctonia solani)

Host Orchardgrass

Italian ryegrass

White clover

Disease name Summer blight

-Summer blight

Summer blight

Latin name R. solani

R. solant

R. solani

Disease severity

RR—@® -—»>SR—® —=SR

3 —S

Dry matter %

Ash
Crude silicate

Cellular content

*

Crude protein
Pepsin insoluble P.

Pepsin soluble P.

AV

!
!

v

Crude fat

Soluble carbohydrate

NDF
Fiber

ADF
Lignin
Digestible CP

Total dig. nutrient

[N/

D. M. Digestibility

HITATN

TRWAVAN

*R ! Healthy plant, S : Diseased plant,

3 : Numbers of disease severity index scale.

** / : Increased as the disease severity increased. \ : Decreased.

’/’71 Slightly changed./i Heavily changed.

. Not changed.
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Plate

Leaves of orchardgrass infected with summer blight

Severity index scale of orchardgrass leaves infected with summer blight
Stems and leaves of Italian ryegrass infected with summer blight
Collected leaves of Italian ryegrass infected with summer blight

Leaves of white clover infected with summer blight

(R: Non visible infection, M: Mild to moderate infection,

S: Heavy infection)
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SUMMARY

Deterioration in the Chemical Composition and Nutritive

Value of Forage Crops by Foliar Diseases

IV. Chemical Composition and Nutritive Value of Forage Crops Infected
with Summer Blight Diseases

Kouichi Isawa

Envionment Division, National Grassland Research Institute,
Nishinasuno, Tochigi, 329-27 Japan
Present Adress. Yamagata Prefectural Horticultural Experiment Station

Shima, Sagae, Yamagata, 991 Japan

Received August 28, 1982.

This investigation was undertaken to evaluate the influence of summer blight (Rhizoctonia
solani Kithn) infection on the chemical compositions and nutritive value of orchardgrass (Dactylis
gromerata L.), Italian ryegrass (Lolium multiforym Lamarck) and white clover (Trifolium repens
L.).

The affected leaves were classified into three grades with disease severity (R: Non visible
infection, M. Mild to moderate infection, S: Heavy infection) and the quality of the leaves of
each grade was determined.

The tendency of the changes of the content of chemical compositions due to the summer
blights infection was almost same among the three crops. As the disease advanced, the contents
of soluble carbohydrate, pepsin scluble protein, total digestible nutrient and dry matter digesti-
bility decreased, while those of crude silicate, pepsin insoluble protein, fiber (NDF) and lignin
increased. Dry matter percentage increased slightly. Above all, remarkable changes were ob-
served in the contents of pepsin soluble protein, soluble carbohydrate, insoluble protein and lignin.
These changes were considered to be characteristic of the summer blights, since significant
changes such as were not observed on rust, powdery mildew and Helminthosporium diseases as
previously reported.

These results indicated that the summer blights might cause the considerable deterioration of

quality on these crops, besides the quantative loss in yield.
Bull. Natl. Grassl. Res. Inst. 24: 57-70 (1983)
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