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REIC L 2E - SRMEH ORI BE ICB T 5P
M. ~vzybx®Y Y REIERREUEEER O SRS 02N
B8 5L —
TRIEET FREEMIALE
B R REARE REHR
(BS54 T B 19 A%
k4 %9
Shmel— (1983) @ FREIT X B4R - FRMEROEIRE BT 29 WM ~
A3V AR Y Y AREICESR L SRR ORI S o0& L. FHialiR 24
: 41—56.
SREIREDRT BELRED —>ThD Helminthosporium FREDOBYIT & - T,
SRR OFREERA R ED L 5 w52 WL, L, BRI X 5ENAEED THE
Wb oindi, 412V T V5475 AR (H. dictyoides f. perenne), BE AR (H.
siccans), PvER L CLEWE (H. maydis), Va2V VIFA LR-F Y F AT
SR (H. trucicum) To0WT Bt Lico THRBE R E O REHRIC OV Tz 6 B
0: BA—V: TR, thoREiz3BE R @, M: BRh, S B Kot
Wik Lie oh SEMEORECIGEL T, MENmE, TakiEg HESE, HiEb,
T LR A & LB B E O BARD L, I LRMET L, Slka ki ™
Y 7= VARSI Ui, SHIOEBRYE LANCHERY, ArTiTEkEREOGES
BREEOERCE->TE LR Lt COX D TEEHEMIC TS Helminthosporium
FEEOBLE, SERRSOTICEL DHENAE L, Mo TEMEEERAEZVLOLHE
Bwxhio
B xr 1. %% ]
1. #% = TTR T LT TR TRPR PP IPPRI SRR SRR 41 IhET, EHEAE (XURHE, 5 FAZHED ©
2. BERIC LA XY T VIA YT ADERIK BT & B ERR S SR OBz oW THRES P LS,
ST DT Lreeer e eremrrmeren e 42 T ORRRIELASREDOS DREHT X DK
3. AR XBSZUTVYIALT AOEBIK Yeolt, EHFEERRCX ARTEEELLITE S
L DI B oo 44 BENEZ BN D, F L TARR L IR OB X
4 TEEHBCLBEFTER 2T OEOFBR LRSS ROE LT o TR L, REFIES
GFODYELreeeermesemmr e 46 < DEHEND DD, AT FEERREOR TR
5. FTEREILEBY 2 vV VS5 AOEDEE FEREAE L2 LN BEED Helminthosporium Ji L.,
TGS DL Beerervmersrsrmmress et 49 Rhizoctonia Hc X BERFRLP.OIZ, B E R
6. TTHURICX BA—K VI T ADEDEEK RO aEoBte2RLAE2, 3OREFCO>WT, HER
G5 T vveeerrreerenr et 50 ORI L 5EL R L7, Rhizoctonia B+ oft
7. ~L3v AR YARICE HEBRT OE DFREITDWTHE, BIVER TS Lo\ Helminthospo-
JEIC DU T DEEL, orereereeeeeeeenns 50 rium BRTW, A RV T VI A F T ADHEHR L HEATR,
%I A 'SZ ﬁk .......................................... h3 ]~|7;‘ijy:"i§1‘:aﬁ§' y‘aj/\/:/y“gzg:x_ﬁ‘y
SUIIMATY v rrrrereessesssmenmsrnsrssrsrrenrsssrnnees 54 Vi xg)j‘@—g{ﬁ;ﬁ‘@ 5@%3;:01,\—(&@" L7,
= R R TRREE 55 Helminthosporium fHE X %< DOEHOEFHEMDE

wrl, £ LTESTCHAREL, BEFBLVS
LTI EGAREEESE S LD B, K, KA
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DT EFENF TP E S, AR E % Helminthosporium &
&0 Bipolaris |&, Drechslera [B% XX Exserohilum &
ZEBTH LW SEFREEVONEBO T 5289, i
ET, thETO FEERNT - T, Helminthospo-
rium /L L T—FE L7y,

AARTIX, %30 Helminthosporium fRDOHR 5,
EHARETH B 1KY T VT4 27 XDNEHR (He-
Iminthosporium dictyoides Drechsler {. perenne Brabe-
man et Graham=Drechslera dictyoides (Drechsler)
Shoemaker] »HEE % (H. siccans Drechsler=D. sic-
cans (Drechsler) Shoemaker] %, & A EEHEH DA
5, rvEwaTTEEHK (H. maydis Nisikado &
Miyake =Bipolaris maydis (Nisikado &Miyake) Shoe-
maker), YoV VY VIS RER-L VT T AT THIF
(H. turcicum Passerini=Ezxserohilum turcicum (Passe-
rini) Leonard & Suggs) D 4% &, 41 © Helmi-
nthosporium HiC X % 5BHEOKREIC>WT, BRICL
L ERR S 0% b B Uiz,

ARUEES BN, MEE2BY, KHoFE
LN BEREEERMRAEL, FEFL
BECBLCEEREROBLET 5, TAFHERE
B iz, AHRORTEART O
DE LD EREREIREL B 7, SORENHAD
HWAHEIC Y72 0, AR ES F A BRI R R I A

(Bt f A BRI e, B E R s o Rl
FEHL CGREWHRBRINE) ik, SRRy Dr
R DUV THE A~ OIFIFEOR & # BN % - 72 2 ZITHEE

Table 1.

LTHMCEL I DM OB KT, EhBRERES
REBMRERFEENNER, SRS, ARWHR
et (FAbipE R MHBRE 2 1), MANE
B, IRAETRCREBEEROUEE, HAhE XUESN
DWTHR I %2872 SRR ERE TS > o5
WATESEEY 1R, RENRENES, AR IR
FEHHREEROEFIZE BT 5,

2. BHERCEBIRITFA45 520 8%
Bantik

129754272 (Lolium multiflorum Lama-
rck) OWELHR (Helminthosporium dictyoides Drechsler
f. perenne Brabeman et Graham) (3785554 L, 1k
FIIBELTHEHCIRESRE AL 5, WlEEID
WEONES L LTHBI SN, ObitchbE L Tk
ETRPEL 72 5, JRBLTZENRIZIR - THET B7- 01t
HIRCR 2%, #UBEELAEILRLLTHA S, #
BERIL FAEENE 0 TR IRERS TS W TR EER
RETH D, FLTHBICL DEAMBEF o0t 3
feic, BREZERIMLASTLT, SRS OB ekt
U7z (ERRA),

1) EBirk e Fk

197549 25 HiBHE L1 2 U7V 5 4 5 2R
PEERABRME (RS - AR R ELED o
HvveExA (45K B4E 6 A TafmoERss
FEi% i, FLTIEHETH 2 H EH DL L,
K1OREZ L - TRIFEEY 6 BRIz (KA B),

A severity index scale of net blotch infected Italian ryegrass

Disease severity

: Non visible infection

: Mild infection

: Mild to moderate infection
: Moderate to heavy infection
: Heavy infection

: Very heavy infection

<X HHE- o

Percentage of disease lesion area in leaf Median
0% (Non diseased) 0.0
Less than 10% 5.0
10%Geveveennees 25% 17.5
oL TSI 50% 37.5
500G rrerenerenns less than 100% 75.0
About 1009 and vellowing 100.0

Table 2.

Dry matter percentage and yield of the Italian ryegrass infected with net blotch

Disease severity

1 I s v v
Dry matter percentage (DM %) 20.5 25.6 29.3 30.6 36.1 81.4
Fresh weight/100 leaves (g) 22.1 29.8 3.1 30.7 23.5 8.1
Dry weight/100 leaves (g) 4.5 7.6 9.1 9.4 8.5 6.6
Leaf numbers/fresh weight gram 4.5 3.4 3.2 3.3 4.3 12.4
22.1 13.1 11.0 10.7 11.8 15.2

Leaf numbers/dry weight gram
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Table 3. Analytical results of every severity on the Italian ryegrass infected with net blotch

Disease severity

Element —

0 1 I m v \Y
7 Ash 11.99 15. 04 16. 24 15.53 14.84 10. 80
Crude silicate 3.61 7.45 8.65 7.77 8.00 6.97
. Other mineral 8.38 7.59 7.59 7.76 6. 84 3.83
Cellular content (CC) 54,52 53.58 51.13 50. 66 45,61 33.11
( Crude protein (CP) 22.24 18. 76 16. 03 15.32 12.79 9.21
Pepsin inscluble protein (PIP) 5.07 5.07 4.95 4.87 4,82 5.32
Pepsin soluble protein (PSP) 17.17 13.69 11.08 10. 45 7.97 3.89
\ PSP/CP ratio* 77.20 72.97 69.12 68. 21 68. 31 42,24
Crude fat 5.42 5.11 5. 06 4.78 4.38 3.05
Soluble carbohydrate 9.08 8.91 8.61 8.62 6.83 3.08
Mono, oligosaccharide 8.28 7.81 7.43 7.20 5.44 1.45
{ Fructosan 0. 80 1.10 1.18 1.42 1.39 1.63
¢ NDF 44,52 42,98 44,31 45.17 50.12 62.95
Fiber | ADF 24,32 23.82 25.30 26. 03 29.32 39, 63
\ Hemicellulose 20. 20 19.16 19.01 19.14 20.80 23.32
Lignin 3.79 5.03 5.75 5.55 6.29 7.59

Digestible crude protein (DCP) 17.1 13.8 11.3 10.7 8.3 5.0
Total digestible nutrient (TDN) 63.48 52.11 47.51 48.32 44,23 40.18
Dry matter digestibility* (DMD) 72.80 71.12 68. 61 68.24 65.11 57.78

94/Dry matter, *: %.

Table 4. Correlation coefficients between disease lesion area percentage and chemical composition
of Italian ryegrass infected with net blotch

Element Soogéﬁ:l?eté?n Regression equation g;g?gggﬁ
Dry matter percentage 0. 864*
Leaf numbers/dry weight gram —0. 252
{ Ash -0.395
L Crude silicate 0.317
Cellular content —0.938** Y =55.350—0.185 X 0. 034
Crude protein —0.945** Y=19.884—-0.106 X 0.018
Pepsin soluble protein —0.947+* Y=14.911-0.107 X 0.018
( Soluble carbohydrate —0.915*
Mono, oligosaccharide —0.934** Y= 8.577—0.059 X 0. 011
. Fructosan 0. 88g*
Crude fat —0.943** Y= 5.411-0.020 X 0. 004
i { NDF 0.902*
Fiber | App 0.913*
Lignin 0.910*
Digestible crude protein (DCP) — (. 944** Y =14.885—0.098 X 0.017
Total digestible nutrient (TDN) —0. 831*
Dry matter digestibilty (DMD) —0.957** Y=72.238—0.127 X 0. 019

w5 P00, 001, **: P<0.01, *: P<0.05, N=6, X=Percentage of disease lesion area.

RREC AR S O 2T - 7o TIEREL A 5 TERBEIVE TIE 20925 36% £ T EXRERY
O THRE L HELL -7 CER MEI L, FEREE VO RFEE T mlmE»
2) EBER 81.4% L AT B R -7, EI00HN A D DEREER
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Table 5. The correlation matrix among the variable elements

Element DM % LN/DM Ash C-S CcC DMD Ccp
D. M. percentage (DM %) 1. 000 i — —%*
Leaf numbers/DM gram(LN/DM) —0.046 1. 000 — ke
Ash —0.618 —0.748 1. 000
Crude silicate (C-$) 0,155 —0.976 0.657 1. 000
Cellular content (CC) —0.983 0. 095 0.573 —0. 202 1. 000 *rx *
Digestibility (DMD) —0.961 0.235 0.448 —0.334 0.983 1. 000 **
Crude protein (CP) —0.849 0. 500 0.173 —0.574 0.903 0. 956 1. 000
[ Pepsin soluble P. (PSP) -0, 868 0.476 0. 203 —0.554 0.917 0,965 0.999
( Soluble carbohydrate(Sugar) —0.982 0. 009 0. 640 ~0.124 0.994 0. 969 0. 858
gﬁgggz saccharide (MOS) —0.983 0.076 0.591 —0.183 0.999 0.983 0.801
{ Fructosan (Fruc.) 0. 783 —0.591 —0.079 0. 616 —0.822 —0, 888 —0.965
Crude fat (C-Fat) —0.980 0.151 0.538 —0.242 0.993 0. 988 0.917
Fiber /NDF 0.977 0. 066 —0.697 0.041 —0.987 —0.953 —0.824
\NADF 0. 987 0. 001 —0.651 0.104 ~0.995 —0.970 —0. 856
Lignin 0.873 —0.493 —0.183 0. 590 —0,909 —0.957 —0.989
Total dig. nut. (TDN) —0.724 0. 699 —0.071 —~0.771 0.775 0. 855 0. 961
Digetible CP (DCP) —0.848 0,502 0.171 —0.577 0.902 0. 955 0.999
Lesion area ratio (LA %) 0. 864 —0.252 —0.395 0.317 —0.937 —0.957 —0.945

N=6, ***:0.19=0.974, **:1.09%4=0.917,

IUVERERRREEIS XCI2REEC L THEOH
BERLE (F2), BERTD>H NDF & ADF ©
SEREIML, ¥ 7=y, B X OEEEEE
D3LOTFr b VERIIEREBEOER TS TH
ML HEBOSEII@ETIIS6LY Tdh -0 E
TRIEE [T 7.46% & 2 fEbl kicHin L, BREBE L —
VETIHIZERSEOEEET LR (R3),

WRaP R, TiRHEE, BoEE HEAE, B
B, Eymlc®, WHEESRER ICTELHERE
KEYOSBRBREEOERICH - T Uiz, BT
BUHEAEOSER, BAP1T% o LT BRE
EVT, H4%HE VAUTRED L, HEHED
24100 L5 L RFAEECER L, AABREAE
DEE T, 73, 69,68, 62, 42 X BRFEERIRD L(FE ),

IREEERAER & RS & ol kD b L, BHE,
Wl g Mo OER, KR I UHEEYIRE, 3L
AED RS BT E4 WhT X5 CEEAREL LN
7o BT LHNARME, iR, MEAE, "B
WEEY, HBIE e & M EEAER 1 %60k
Y THEERMEARD Shis, L LAELESHRER
5 WKETHE TS » Fzo HERTHONE T HHEA
WE, WMEQE, Wigl, TAREERSTHVWERS
B b, BCEAME 4B & OB WE
@ ohis (£5),

* 1 5.094=0.81L.

3. MERICEBZIR2VTI47 720 EH#H
BHozEt

4 2V 754 YT AD Helminthosporium 5 DT
35 —DDEELRRA TS B ESK (Helminthosporium
siccans Drechsler) 1%, UIE UIEEF0HE—RIEGS
D4 OEPEICREL, Wi STMATPTT
TERZFELSY, FLTRERLPSHUEEL, REXR
BELE2 BRATH b, TLTARICKL DEIHESY
BHSPT 270, ZOR[ACRENA XV TV Z
477 ADERFL, AREINEDOLSCELPER

FATzo
1) EBRMERITERE
Table 6. Dry matter percentage and yield on the

Italian ryegrass infected with brown blight

Disease severity

R* M S

Dry matter percentage (DM %) 25,8 25,3 30.7
Fresh weight/100 leaves (g) 14.6 14.1 11.8
Dry weight/100 leaves (g) 3.8 3.6 3.6
Leaf numbers/fresh weight gram 6.8 7.1 85
Leaf numbers/dry weight gram 26.5 28.1 27.5

* R : Non visible infection, M : Mild to moderate
infection, S : Heavy infection.
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of Italian ryegrass infected with net blotch

PSP Sugar MOS Fruc. C-Fat NDF ADF Lignin TDN DCP LA Y%
—% 22 o kkok —kkk ¥k *kk * ) *

*k * kK FEok - * k% — k% o kEk — * kK

aok %k * ¥k —% *kk %% — kK %X * & ek

HEKF * * T ok _* —% Rk *k *okk T

1. O(X) * * — %k * %k _* — % __**¥ A Fkok kR

0.875 1. 000 *xH T ke ok % - x

0. 906 0.997 1. 000 —* Hokx — REX kR —* * —k*
—0.961 —0.765 —0.811 1. 000 —* *E — ek — *

0.930 0.984 0.994 —0.863 1. 000 — - kX — ek * —**
—0.842 ~0.995 —0.989 0.733 -0.973 1. 000 s * —* *
—0.873 —0.996 —0.995 0.774 —0.985 0.997 1. 000 * — *
—0,992 —0.871 —0.900 0.940 —0.920 0. 830 0. 864 1. 000 —** — *

0.956 0.719 0. 762 —0.944 0. 800 —0.663 —0.707 —(0. 966 1.000 b —*

0. 999 0. 858 0. 891 —0.964 0.916 —0.823 —0.855 —0.990 0.963 1.000 —**
—0.947 —0.915 —0.933 0. 837 —0.942 0.902 0.913 0.910 -0.831 —0,944  1.000

1974 4E 9 BBl LicA 2 ¥ 7TV 31275 2RDHREKR
B (HHRBE) wBE, HAROERRRERD
DT, MIREL19754£5 A 30 BRI L7, EH DA%

REIL, WWREEY 3R (B2 (R): R 0 ®5H
iR, BN (M) @ BEEH O 57U T REEDRR
BHoNSE, BFRA (S): BHR OFFLLE KD

Table 7. Analytical results of every severity on the Italian ryegrass infected with brown blight
Disease severity
Element
R** M S

Ash 13.88 12.81 12.17
Crude silicate 6.38 5.26 5.11
Other mineral 7.50 7.55 7.06
Cellular content (CC) 58.93 50. 01 44.77
Crude protein (CP) 19.27 11.47 8.41
Pepsin insoluble protein (PIP) 3.53 2.95 2.65
Pepsin soluble protein (PSP) 15.74 8.52 5. 76
PSP/CP ratio* 81.66 74.22 68.45
Crude fat 5.80 4.74 4.16
Soluble carbohydrate 8.93 8.45 7.32
Mono, oligosaccharide 7.16 6.24 5.23
Fructosan 1.77 2.21 2.09

NDF 38.21 47,42 52.54
Fiber | ADF 19. 02 24.10 27.35

Hemicellulose 19.19 23.32 25,19
Lignin 1.04 1.63 1.94
Digestible crude protein (DCP) 14.3 7.2 4.3
Total digestible nutrient (TDN) 57.93 55. 36 54.12
Dry matter digestibility* (DMD) 75. 01 70.41 67.31

94/Dry matter, *: 9%, **R : Non visible infection, M : Mild to moderate infection, S: Heavy infection.



46 ELERRBUR

& 24 5 (1983)

Table 8. Correlation coefficiets between disease lesion area percentage and chemical composition
of Italian ryegrass infected with brown blight
Element g&rf?clfﬁfn Regression equation 3;3?2&;%

Dry matter percentage 0. 835*

Leaf numbers/dry weight gram 0. 427

Ash —0.920%* Y=13.720—0.018 X 0. 004
[Crude silicate —0.712

Cellular content —0.955** Y =57.819—-0.158 X 0. 025
7 Crude protein —0,939** Y=18.075—0.121 X 0. 022
L Pepsin soluble protein —0.936** ¥V =14.634—0,112 X 0.9021
/ Soluble carbohydrate —0.554
L Mono, oligosaccharide —0.67L

Fructosan 0. 506

Crude fat —0.956** Y= 5.670—0.018 X 0. 003

Fiber [ NDF 0. 960** Y'=39.362+0.160 X 0.023

ADG 0.976*** Y=19.634+0.093 X 0. 010

Lignin 0. 880*

Digestible crude protein (DCP) —0.940** Y=13.216—0.111 X 0. 020

Total digestible nutrient (TDN) -0, 722

Dry matter digestibility (DMD) —0.975*** Y=74.517—0.087 X 0.010

#* 1 P<0.001, **: P<0.01,

BHooh pE, BFC) ko, R—EHO 2555
%HL,%n%hkcwrﬁfﬁﬁﬁtﬁﬂﬂﬁﬁﬁé
il o7z TIERE 1R cHELAFECI -7
EREECARLEVWIRY 2 HEOFHETT L,

2) ZEBHER

#6, 7TIZFELAREED, EI100HYALD OERER
IR A DIE TR T - T2 BB RREE T
B ISIE—ETh 70, EREMRIIME E B

TRIZEASENL L, BRRC L > THLEL R
) 5= L HER S (NDF, ADF, ~3 &/l w—%R)
DEEIERBEOERBC W EMOBERER L, L
LIRSy, MR IO %5 A 5RRERCERERL
BIT—ETH -7 AIBERECIDVWTLERICL DK
%;%ﬂ@&%hﬁwﬂ,:@tbf75;b#y@A
BITRR v iimL, M AR E TR
wféﬁ@ﬁ&6hkoﬁﬁéﬁ,mh%,@mmﬁﬁ

BRI EREOAER S O SR BREE O
Biott- TR L, BHBERIET L/, &2 THhH
EEE LA SAER LU TAREAE OEE, &
ST W AURR/NTIRRI 1/2, BRATIG /3 Wi L
7o

AR & FRIR S E O x kot T B, &S
R X 5 cHESRED Sh OIRKRS, WIENTE,
wamlieR, HEHEYE, WAREOHE, MR, SR
4y (NDF, ADF) ¥ X UWALIEEHRRTH -7z B

*: P<0.05, N=6, X=Percentage of disease lesion area.

CEE{bR S 08 ADF SREEERER & OfliC &V
BIHRD LTz, Ui LIEHEES T RS RE
O TIAAENED DN - . BICAERTH O
B b, BmE, AAMEES JOTIELESRE T,
DL R Sy & ORI HEABD SN Ld 57, RO
BE, HEREEHHERKS (NDF, ADF) & 2 oK
53 & OHETH IR EWAEREER R L

4. ZIEHRK
R OEAL

2 F 3k (Helminthosporium maydis Nisikado et
Miyake, MEED) ¥, b7 Ewr a2 (Zea maysL.) O
HEEHTIIE S L L ATREL, HCBHTIEE FH b
e ORLEELRTE STV S, RRITMER
LEORD AEETOEWEITh - THEAET 55,
23 D 5 < AR L ROMFIHCIMITT 5, £ 2T
ARic k 2 ERELHES,ITT B0, BRb7E
"o DELSL, SRS OELEE L,

1) EafklEs XA

BREEYE 9 ORMICHE - T 6 xRS (KIRE) oy
o EBRMEIIEHERRIS D 1976 427 A 30 BIEHE L
EREFYEr 2> Thb, ZOBRBTHRERLL
SNE s RHEORELADONS, 1976411 H 1 0
2RECHREZRR L. SWIH1RY cRELAT
BTk ott, BONAERTDWT, R IHRE L AR

mickzbyEOaLOED fAFH
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Table 9. A severity index scale of southern leaf blight infected maize

Disease severity Percentage of disease lesion area in leaf Median
0 : Non visible infection 095 (Non diseased) 0.0
I : Mild infection Less than 109 5.0
I : Mild to moderate infection 17.5
1M : Moderate to heavy infection 37.5
IV : Heavy infection 75.0
V : Very heavy infection About 100% and yellowing 100.0

BSEER: OMTHER ko, »poERRFEHN LA, R—ELaEmIzRs 0T, EEYAD LRSS
2) EBREHR XM ERRAREE D, I, D& L TOkink
EMERIEREETIS TRELLEERUTH MR o7z (F10), [R5y, HHHEEE B IO OO 7%

M—VETRHREREECERCHEVEL Ko, FHER FOEBIIBREETETRESL WS, M-V OKRE

OHF TR WTITEREINE (ERE, BHE) Lol TieeRd L, MREZBRLTWSERES TS

Table 10. Dry matter percentage and yield on the maize infected with southern leaf blight

Disease severity

0 I I m v \Y%
Dry matter percentage (DM %) 33.1 32.7 33.2 36.5 40.5 48.6
Fresh weight/10 leaves (g) 58.9 80.3 .7 74.0 59.0 37.7
Dry weight/10 leaves (g) 19.5 26.2 26.4 27.0 23.9 18.3
Leaf numbers/fresh weight 100 gram 17.7 12.6 12.6 13.5 17.0 26.5
Leaf numbers/dry weight 10 gram 5.3 3.9 3.8 3.7 4.2 5.5

Table 11. Analytical results of every severity on the maize infected with southern leaf blight

Disease severity

Element

0 I his m v A%
{ Ash 10.54 10. 25 10.45 9.82 8.74 8.42
| Crude silicate 5.82 5.43 5.60 5.32 4.67 4,93
\ Other mineral 4.72 4.82 4.85 4.50 4.07 3.49
Cellular content (CC) 39.50 40. 98 40. 82 38.40 35. 56 31.99
‘/Crude protein (CP) 15.72 15. 48 14.89 14. 09 12. 66 10.19
Pepsin insoluble protein (PIP) 4.84 4.91 5.01 5.53 5.36 4,81
' Pepsin soluble protein (PSP) 10.88 10.57 9.88 8.56 7.30 5.38
L PSP/CP ratio* 69. 21 68. 28 66. 35 60. 75 57. 66 52. 80
Crude fat 2.18 2.23 1.93 1.70 1.40 1.23
Soluble carbohydrate 8.05 9. 86 10.54 8.61 6.82 5.23
[ Mono, oligosaccharide 7.49 9.29 9.92 7.98 6. 09 4.4
Fructosan 0.56 0.57 0.62 0.64 0.74 0.78
NDF 57.95 56. 74 56. 65 59. 20 62,34 65. 83
Fiber {ADF 28.09 27.89 27.43 27.98 30.51 33.60
Hemicellulose 29.86 28.85 29.22 31.23 31.85 32.21
Lignin 4.05 3.94 4,21 4,49 5.02 5.51
Digestible crude protein (DCP) 11.02 10. 80 10. 26 9.53 8.19 5.94

Total digestible nutrient (TDN) 56.8 58.4 57.3 55.8 54.2 50.3
Dry matter digestibility* (DMD) 61. 01 61.84 61.59 59. 65 57.43 55.32

9%/Dry matter, *: 9%.
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Table 12. Correlation coefficients between disease lesion area percentage and chemical composition
of maize infected with southern leaf blight

Element g:ggclfetril?n Regression eguation gg?ﬂ?éﬂ
Dry matter percentage 0. 947+** ¥=31.573+0.149 X 0. 016
Leaf numbers/dry weight 10 gram 0.305
[ Ash —0. 792** Y=10.567—0.022 X 0. 005
Crude silicate (C-S) —0.529
Cellular content —0,903%** Y=41.118—0.083 X 0.012
Crude protein —0,970%** ¥ =15.850—0. 051 X 0. 004
. Pepsin soluble protein —0.976%*+ Y =10.806—0.052 X 0. 004
Soluble carbohydrate —0.817** Y= 9.779—-0.041 X 0. 009
(Mono, oligosaccharide —0, 830*** Y= 9.217-0.043 X 0. 009
! Fructosan 0. 951 %** Y= 0.56340.002 X 0. 0002
Crude fat — 0. 931%** Y= 2.166-—0.010 X 0. 001
Fiber ‘/ NDF 0. 888*** ¥ =56.401+0. 086 X 0.014
. ADF 0. 854**+ Y=27.1184-0.054 X 0.01v
Lignin 0. 958*** Y= 3.942+40.015 X 0. 001
Digestible crude protein (DCP) —0.969*** Y=11.136—0.047 X 0. 004
“Total digestible nutrient (TDN) —0, 862%** Y =58.006—0. 067 X 0.012
Dry matter digestibilit (DMD) —0,927*** Y =61.919—0. 063 X 0. 008

*xk 1 P<0, 001, **: P<0.01, *:P<0.05, N=12, X=Percentage of disease lesion area.

SukiEks (NDF, ADF, ~3 &4 »—x) 3w #mlre (& 1D, #EannEo H &V TARTEE 0 9>
EOrLTI—METEEIAELAUEESFRL, BHE SUETRIZLAEESLT, WAL VL) TEERIZ
FEM—IVAs BN L, TEREE V Tk D EnEERE W L, MIRNMECE £h 5 AEERE, InTh

L7me U/ =vEBIIHRBEOERL & LICERBERIC HABEOEERRL X5 REMEZR Lz, LnrL7 7

Table 13. The correlation matrix among the variable elements

Element DM 9% LN/DM Ash c-s cc DMD CcP
D. M. percentage (DM %) 1. 000 —** —xxx —kEx — Xk
Leaf numbes/DM 10 gram (LN/DM) 0.455 1.000 —*
( Ash —0.737 —0.516 1.000 e s
| Crude silicate (C-S) —0.431 —0. 404 0.916 1. 000 * *
Cellular content (CC) —0.930 —0.632 0.888 0.655 1. 000 work *h
Digestibility (DMD) —0.927 —0.569 0.909 0.697 0.990 1. 000
{ Crude protein (CP) —0.972 —0.435 0.819 0.562 0.949 0.957 1. 000
{Pepsin soluble p. (PSP) —0.949 —0.372 0.834 0.596 0.940 0.959 0.992
¢ Soluble carbohydrate (Sugar) —0.882 —0.693 0,762 0.500 0.947 0.925 0.848
1(\)/11?23', saccharide (MOS) —0.891 -0.682 0. 769 0.506 0.953 0.932 0.860
Fructosan (Fruc.) 0.901 0.311 0. 765 —0.534 —0.887 —0.906  —0.947
Crude fat (C-Fat) —0.880 —0.344 0.846 0.646 0.910 0.930 0.925
.. /NDF 0.906 0.641 —0.921 —0.714 —0.997 —0.990  —0.937
Fiber Apr 0.889 0.688  —0.889  —0.691  —0.954  —0.949  —0.918
Lignin 0.910 0.333 —0.742 —0.474 —0.871 0.898  —0.939
Total dig. nut. (TDN) —0.906 —0.305 0.453 0. 088 0. 767 0. 758 0.851
Digestible CP (DCP) —0.973 —0.442 0.823 0.562 0.951 0.957 0.999
Lesion area ratio (LA %) 0.947 0. 305 —0.792 —0.529 —0.903 —0.927 —0.970

N=12, ***:0.19=0.823, **:1.09%=0.708, *:5. 094 =0. 576.
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Table 14.

Analytical results of every severity on the Johnsograss infected with leaf blight

Element

Disease severity

R** M S

Dry matter percentage* 34.8 42,3 58.0
 Ash 6.80 7.63 8.99
| Crude silicate 3.49 4.10 5.40
« Other mineral 3.31 3.53 3.59
Cellular content (CC) 34.83 38.12 33.18
- Crude protein (CP) 13.72 12,15 8.21
Pepsin insoluble protein (PIP) 4.11 4.44 4.49
{ Pepsin soluble protein (PSP) 9.61 7.71 3.72
PSP/CP ratio* 70. 04 63. 46 45,31
Crude fat 2.88 2.59 2.10
‘Soluble carbohydrate 7.61 5.99 3.54
Mono, oligosaccharide 6. 88 5.26 2.48
Fructosan 0.73 0.73 1.06
¢ NDF 64. 01 60. 41 64.57
Fiber | ADF 32,49 32,89 36,23
{ Hemicellulose 31.52 27.52 28.34
Lignin 5.20 5.53 6.48
Digestible crude protein (DCP) 9.18 7.72 4.67

Total digestible nutrient (TDN) 60.3 52.9 44.3
Dry mater digestibility* (DMD) 59.47 59. 40 56. 78

9%/Dry matter, * : %, **R: Non visible infection, M : Mild to moderate infection, S: Heavy infection.
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Table 15. Analytical results of every severity on the Sudangrass infected with leaf blight
Disease severity
Element
R** M S

Dry matter percentage* 27.0 31.6 46.3
Ash 10.98 11.16 11.71
[Crude silicate 6.37 6. 86 7.72
\ Other mineral 4,61 4.30 3.99
Cellular content (CC) 48.47 47.55 43.98
Crude protein (CP) 21,36 19.78 17.30
Pepsin insoluble protein (PIP) 6.28 6.93 7.59
Pepsin soluble protein (PSP) 15. 08 12.85 9.71
\PSP/CP ratio* 70. 60 64. 96 56.13
Crude fat 2.98 2.69 1.79
( Soluble carbohydrate 9.61 7.52 4,13
! Mono, oligosaccharide 8.99 6. 80 3.13
Fructosan 0. 62 0.72 1.00
'NDF 48,90 49.45 52.35
Fiber | ADF 24.76 25.42 28.55
* Hemicellulose 24,14 24.03 23.80
Lignin 4,06 4.60 6,24
Digestible crude protein (DCP) 16. 23 14.77 12.49

Total digestible nutrient (TDN) 58.5 52.9 43.4
Dry matter digestibility* (DMD) 68. 20 66.12 63.38

%/Dry matter, *: 9, **R: Non visible infection, M : Mild to moderate infection, S: Heavy infection.
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Table 16. The tendency of change in the chemical composition and nutritive value on the
forage crops infected with Helminthosporium spp.
Italian Italian .
Host . Maize Johnsongrass Sudangrass
Tyegrass ryegrass
Disease name Net blotch Brown blight Southern Leaf blight Leaf blight

leaf blight

Latin name H. dictyoides H. siccans

H. maydis H. turcicum H. turcicum

Disease severity |[R*

®—>S R— @ —=>SR—®—=>SR—® —>S R—® —S

*
*

Dry matter %

//

[ Ash

’/'E
-

P

\
\
1
\
N

| Crude silicate
Cellular content

Crude protein

\
\
\

Pepsin insoluble P.

Pepsin soluble P.
Crude fat
Soluble carbohydrate

[ NDF
Fiber

ADF

Lignin
Digestible CP
Total dig. nutrient

D. M. Digestibility

JINVIITIT
I

AN

I

A
NI

!

/
y

*R : Healthy plant,

S : Diseased plant,

() : Numbers of disease severity index scale.

** / > Increased as the disease severity increased.\ . Decreased.
/,/71 Slightly changed./l Heavily changed. —— : Not changed.
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SUMMARY

Deterioration in the Chemical Composition and Nutritive

Value of Forage Crops by Foliar Diseases

M. Chemical Composition and Nutritive Value of Forage Crops
Infected with Helminthosporium Diseases

Kouichi Isawa

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

Shima, Sagae, Yamagata, 991 Japan

Received July 19, 1982

This investigation was carried out to evaluate the influence on nutritive value of forage crops
by five Helminthosporium diseases, namely, net blotch [Helminthosporium dictyoides Drechsler {f.
perenne Brabeman et Graham=Drechslera dictyoides (Drechsler) Shoemaker] and brown blight
(H. siccans Drechsler=D. siccans (Drechsler) Shoemaker] of Italian ryegrass (Lolium multiflorum
Lamarck), southern leaf blight (H. maydis Nisikado & Miyake=Bipolaris maydis (Nisikado &
Miyake) Shoemaker] of maize (Zea mays L.), leaf blight [H. turcicum Passerini=Exserohilum
turcicum (Passerini) Leonard & Suggs] of Johnsongrass [Sorghum halepense (L.) Persoon) and
Sudangrass [S. sudanense (Piper) Stapf].

The leaves were classified according to the serverity of the disease and the quality of the
leaves in each class was determined. Disease severity was classified into six grades by diseased
leaf area (0: Non visible infection-V : Very heavy infection) on the net blotch and southern leaf
blight and into three grades by diseased leaf area (R : Non visible infection, M : Mild to moderate
infection, S : Heavy infection) on the brown blight and both leaf blights.

In these five Helminthosporium diseases, the percentage of cellular content, soluble carh-
ohydrates, crude protein, crude fat, digestible crude protein, total digestible nutrient and dry
matter digestibility decreased according to the disease severity. Especially crude protein and
pepsin soluble protein decreased remarkably. While fiber (neutral detergent fiber : NDF, acid
detergent fiber : ADF) and lignin increased almost proportional to the area covered with diseased
lesions.

These results indicate that Helminthosporium diseases cause severe qualitative damages on
the forage crops such as Italian ryegrass, maize, Johnsongrass and Sudangrass.

Bull. Natl. Grassl. Res. Inst. 24: 41-56 (1983)
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Plate

Leaves of Italian ryegrass infected with net blotch

Severity index scale of Italian ryegrass leaves infected with net blotch
Collected leaves of Italian ryegrass infected with brown blight

Leaves of maize infected with southern leaf blight

Severity index scale of maize leaves infected with southern leaf blight
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Plate
F.

Leaf of Johnsongrass infected with
leaf blight

Collected leaves of Johnsongrass
infected with leaf bligt

Severity index scale of Sudangrass
leaves infected with leaf blight

Collected leaves of Sudangrass
infected with leaf blight
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