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Table 1. Dry matter percentage and yield on the white clover infected with yellow patch
Field Kuroiso city (1976) ‘ N1shmasuno town (1976) ‘ Nishinasuno town (1977)
White clover variety Ladmo clover l Ladmo clover l Comrnon whlte clover
Disease severity R M S ’ R M S ‘ R M S
Dry matter percentage (DM%) 16.2 15.8 5.2 | 19.9 18.8 17.7 20.3 19.8 19.6
Fresh weight/100 leaves (g) 33.7 29.8 26.4 34.8 25.4 24.7 28.1 21.5 21.8
Dry weight/100 leaves (g) 5.5 4.7 4.0 \ 6.9 4.8 4.4 5.7 4.3 4.2
Leaf numbers/fresh weight® 3.0 3.4 3.8 | 2.9 4.0 4.1 3.6 4.7 4.0
Leaf numbers/dry weight? | 18.3 21.5 25.1 l 14.5 21.1 23.0 17.6 23.6 23.7

a) R: Non visible infection,

M: Mild to moderate infection,

S: Heavy infection.

b) Leaf numbers necesary for producing 1g of fresh or dry weight

Table 2.

Analytical results of every severity on the white clover infected with yellow patch

Field |

Kuroiso city (1976)

Nishinanuno town ’\I1shmasuno town

White clover varxety |

Element\Dlsease sever1ty | R‘*/ M

Ash i 8. 38 9.34

\ Crude silicate l 0.36 0.43
Other mineral l 8.02 8.91
Cellular content (CC) ¢ 80.43 82.24
Crude protein (CP) 35.41 35.19
Pepsin insoluble protein (PIP) 521 5.25
Pepsin soluble protein (PSP) 30.20 29.94
PSP/CP ratio* 85.29 85.09
Crude fat 5.20 5.27
Soluble carbohydrate 9.91 10.34

{ Mono, oligosaccharide 9.24 9.46
Fructosan 0.67 0.88
NDF 18.92 17.02

Fiber . ADF 12.22 11.40
Hemicellulose 6.70 5.62

Lignin 2.51 3.21
Digestible crude protein (DCP) 29.22 29.01
Total digestible nutrient (TDN) 61.4 59. 8
Dry matter digestibility* (DMD) 82.08 82.16

Ladino clover

(1976) l 77)
|

Ladino clover Common white clover

S R M S R M S

I l
9. 60 6. 93 7.75 8.07 8.05 8.70 8.79
0.39 0.30 0.41 0.35 0.43 0.38 0. 57
9.21 6. 63 7.34 7.72 7.62 8.33 8.22
82.52 76.81 80.60 80.41 70.60 76.04 70.66
34.93 32.01  30.79 30.47 32.93 36.07 32.34
5.16 4.93 5.01 4. 87 4.61 5. 54 4.79
29.77 27.08 25.78 25.60 28.32 30.53 27.56
85.23 84.60 83.72 83.99 86.01 84.64 85.07
5.32 4,67 5.34 5.67 4.36 4.33 4.4
10. 55 14.55 14.47 12.93 12.72  11.50 12.00
9.45 13.71 13.69 12.01 11.54 10.41 10.73
1.10 0.85 0.78 0,92 1.18 1.09 1.27
16. 68 22.69 18.81 18.91 28.11 22.89 28.03
11.91 11.42  12.01 12.07 13.55 13.65 14.32
4.77 11.27 6.80 6. 84 14,56 9.24 13.71
3.20 2.65 2,98 3.42 2.79 3.12 3.45
28.77 26.08 24.95 24.65 26.93 29.83 26.38
59.7 65.1 61.5 59.9 68.3 65.3 66.6
82,21 81.29 81.88 8l1.58 79.62  79.17 78.70

9/Dry matter, *: %, * R: Non visible infection,

M: Mild to moderate infection,

S: Heavy infection.
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BHRGE) &R (M NEDRS BT EED
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SERCHBORBOED BN DE) 0 3BREIC/HT (K
WB), 197646 2 —3 B &n T, Fhifth2KE
TEHE LU, ARRERIC L HEEY R 570D, £
< FRE 777 T B AR BR B A R 2 15 0 FL o B
LBED 1977 6 A 9 HIiT, Al O BRBECRE - T
r7wa—.3 (2% 8 Trifolium repens L. var. ho-
Uandicum) % IR L1z HH BEPOFEC X -7,
2) EBHER
EMEIRC LHE A DIT, BRATIES
I i LAEL Inot, 100 M b DLHE - &4
FE g, BERKCEERATEREAIL, WEDET
RLE (F 1), KO IZADOLT S HINT 5 HEH
Tvbhiend, HERBIERCLAEEEALRD
bR ot (F2), BRSO Neutral detergent
fiber (NDF), Acid detergent fiber (ADF), ~ i«
Ar—ZXOvThd, BHCLEREDHATIRE
FUCETH -7 LY 7= vERE, R X i
TRt A EAE EO I, MilaRE, sk, 4
BHEAFOSEIBRC I 0 E e, XFr itk
HEREOHRABOMEL BREECHE R BE—
EBTH 1, BOBEE, V77 b B L UAEEER
OEL BREEECHEG L BE—ETH >, ND 2

5 — 2D CEHMEEREY BELE A 80 L E
{, BT IBEMREBOOREN T, FBRCHHE
BB L TECEEAEN ABEE LB X b L
Ligh -1z,

1976 SEDFER & 1977 FO FERE LD L, BERD
KRS HEBEMITEEALRBETH 1, BRCLD
FRIB S OEALDEIT L F R B L UBFTERITL Th,
FF—EETHIIEREI RS T R RSES
i, FROBRIC L - TR LA TELER
DItk otoZ Bk, WHEERER L HEES & OB
HICFT Lo, %4 lg Yo h 0B CEVHEES
M@, bhr, 2ESHORBNS (JKaLs Y
=) THE RSO T E ol ZhHD
HEMND, AR L B2 WERBENSELDE < BYAREH
NhkEioL#EEIh, THRAEERSHEE (E
BHEB) 1,13 AFORS THBEAGED LRIk -7,

3. TUERRICBMELLIYERDIER
DEEE S DR
b Eray (Zea mays L) @4 U &EffifA (Rice
black-streaked dwarf virus) (%, AMLIFE OFHICH
RN, FRCERT D EEOERRTHREL, B
LSRR UAEERTIMET D 2 L0 H DA, BIED
Lo BLERAL D, BRETIIESREIE R

Table 3. Correlation coefficients between diseased area percentage and chemical
composition of the white clover infected with yellow patch
Element Sggggﬁggn Regression equation gé@?:&;?l
Dry matter percentage —0. 268
Leaf numbers/dry weight® 0. 781**+* Y =18.029+0. 087X 0. 017
{ Ash 0. 472*
Crude silicate 0.322
Cellular content 0.112
{ Crude protein —0.176
Pepsin soluble protein —0.181
Soluble carbohydorate —0.113
Mono, oligosaccharide —0.162
Fructosan 0.374
Crude fat 0.247
. ( NDF —0.130
Fiber | spp 0.143
Lignin 0. 599** Y =2.74240. 009X 0. 003
Digestible crude protein (DCP) —0.179
Total digestible nutrient (TDN) -0.302
Dry matter digestibility (DMD) —0.051
**%. P<0.001, **: P<0,01, *: P<{0.05 N:=18, X=Percentage of diseased area.

a) Leaf numbers necessary for producing 1g of dry weight
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Table 4.

Dry matter percentage and yield on the maize infected with striked dwarf

. Moderate Heavy Heavy dwarf
Symptoms Healthy Light dwarf Dwarf dwary and yellowing

Disease severity 0 1 )i m v
Plant height (cm) 275 188 132 70 95
Fresh weight
Total (g) 1750 1315 765 235 245
{ Stem weight (g) 1000 780 590 200 200

Ratio (%) 57.1 59.3 77.1 85.1 81.6
{ Leaf weight (g) 150 115 100 15 25

Ratio (%) 8.6 8.8 13.1 6.4 10.2
{ Grain weight (g) 600 420 75 20 20

Ratio (%) 34.3 3.9 9.8 8.5 8.2
Dry weight

Stem weight (g) 251 247 149 53 36

Leaf weight (g) 58 52 36 10 10

Grain weight (g) 175 140 12 4 3
Stem and leaf weight

Fresh weight (g) 1150 895 690 215 225

Dry weight (g) 309 299 185 63 46

Dry matter percentage (%) 26.9 33.4 26.8 29.3 20.4
Leaf numbers (No) 11 14 14 12 12
Ear numbers (No) 4 3 3 2 4
Seed-setting ear (No) 3 3 3
A ear weight (g) 200 140 25 0 0
Fresh weight/Leaf* (g) 159.1 93.9 54.6 19.6 20.4
Dry weight/Leaf* (g) 4.0 31.4 14.1 5.6 4.1
Leaf numbers/Fresh weight 0.6 1.1 1.8 51 4.9
Leaf numbers/Dry weight® 2.3 3.2 7.1 17.9 24.5

a) Leaf numbers necessary for producing 100 g of fresh or dry weight, the stem included.

*: The stem included.

W<, HENEMT S, L CHBEO O Hirb ki
wELW (RERC, D), i, EFORMR, ¥E8HO
W, BN BRHOBEARYZEELESS () HEk
WL ABEORENEARERN BN D DN, RO
HEThs (KKRE). ik R AOHARKESE, LA
Ha R Lol iy, BREEC I 32HEESD
EE T,

D) ERHBRIOHEK
WARBETARTORERED 1977 F£ 6 Hic L Ak
Arozeaviic, TUEMBRIRBE LI, £ZT
9 3 HEFRHOEbLR TV W e kiR 0 L L,
bWMLOBEPERFOERCELh AT UREREORE
By, RBOBECK-> TER (1D, 8K+ (1),
BmA (D, BFEHE (V) et Thifhieo0TH
S, ¥, AHEE, BFCELSYHELCE ThD

DEHEHLF VAR OO BT R Tl > foo FREHNTE
& TEMET B 2 hiT, 65°COIE B M T 24 BRRIRE L
oo HHIIES?Y OFBER Y -1, BEBLRALERL
DL TEFTOMETABY T -7,

2) EBHER

e/ by R 2 TRELA275em TH -~ 7oA,
b kD ELV BRAR HDOLDTLE D Yt b Yy
D70—90cm L{EL, 1A% HhOABEIH Y, LT
WAL T, —HERZ12—14T 13 LALEDLKR
Dot (F4), - TER LA RTILEE BRcE
LTV ERicd, HETVOFERL 2 —4HTK
Eichofedy, | HERXRENELL LI 2R TES
th, BAECHKNBRP TR sBECB /Lot ¥
LIBREEOEALERAPLE T, HELLHET
DBRDHLNIE oo BTWEERVCAEEOAREK L
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Table 5 Analytical results of every severity on the maize leaves infected with streaked dwaf

Disease severity

Element T — —
0 1 i m v
Ash 7.9 7.6 7.3 8.0 10.1
Crude silicate 3.7 4.2 3.5 3.6 4.9
Other mineral 4.2 3.4 3.8 4.4 5.2
Cellular content (CC) 33.2 35.0 39.6 42.7 32.6
Crude protein (CP) 11.8 11.8 14.7 13.0 14.7
Pepsin insoluble protein (PIP) 2.0 2.3 2.6 2.4 3.1
Pepsin soluble protein (PSP) 9.8 9.5 12.1 10.6 11.6
PSP/CP ratio* 82.9 80.6 82.0 81.2 79.0
Crude fat 1.4 1.5 1.6 1.2 1.5
Soluble carbohydrate 25.8 26.4 30.8 35.7 19.7
Mono, oligosaccharide 24.9 25.5 29.9 34.6 18.8
Fructosan 0.9 0.9 0.9 1.1 0.9
NDF 58.0 57.4 53.1 49,3 57.3
Fiber{ ADF 34.3 32.9 28.1 27.0 30.4
Hemicellulose 24.6 24.5 25.0 22.3 26.9
Lignin 6.6 6.5 5.1 5.1 5.8
Digestible crude protein (DCP) 7.4 7.4 10.1 8.5 10.0
Total digestible nutrient (TDN) 68.5 68.3 76.6 76.7 64.4
Dry matter digestibility* (DMD) 59.3 59.0 62.6 64.1 59.8
9%/Dry matter, *: 04,
Table 6. Correlation coefficients between diseased area percentage and chemical
composition of the maize leaves infected with streaked dwarf
Element Sggggﬁ;gn Regreesion equation ggr[il:trgn
Dry matter percentage —0.631
Leaf numbers/dry weight® 0. 980** Y =1.62640.246X
{ Ash 0.728
Crude silicate 0.493
Cellular content 0.317
{ Crude protein 0.721
Pepsin soluble protein 0.629
[ Soluble carbohydorate —0.100
Mono, oligosaccharide —0.112
i Fructosan 0.682
Crude fat —0. 064
_ { NDF —0.420
Fiber| App —0.655
Lignin —0.620
Digestible crude protein (DCP) 0.714
Total digestible nutrient (TDN) —0.035
Dry matter digestibility (DMD) 0. 409
**xk: P<0. 001, **: P<0.01, *: P<0.05, N=5, X =Percentage of diseased area.

a) Leaf numbers necessary for producing 100 g of dry weight, the stem included.



86 EHARABRBAREE B 265 (1983

OEYEEERTRLUME, ThbbERILTEDR
LZINES, LRIz I - THA L, @R
BAOSPNL, MEFUCEBRELCEE G Eek)
DNTATE - Tz,

R & IR & Ol — ORI R RS LR
oo to, Ky, HIEEER, U 2=, BR#ERS (NDF,
ADF, ~ it w—x) HIERME wIEnETHE Wk
Wi, FIEMEBERD (BB, 7 5 2 ), TR S
BERLY, SHLCRRATHA D& E A ETNTHE
FRECHERL BE—ETH -, BHHLRLER
HiZRREDdbhich ok (FES5),

TRBE & AR S & OO HBIOF 4 #7755,
MBIz LA EEDBRT, RO RTLOIR, BY
100g #85c BET53EH, 20, 1ELLIOEY
BEBRBELZDCEBRHEE AR,

4 = g

FIRHEB A Y 4 A AR A & i & » THREB
DR BALT D0 vk A, BEMENT HOENES
b, verse—SEH TR 2 Hy, FASERERE
b by Er 2T UEMBRYEY, Thithfgeid
O & HEF R BI R L 2o he o TEIR O & b
L7z, BEHEFA 7520 Tek, Fipk Lic & 5 il
IR ORES LR L OR 4 s L, NEROEN
Dl B B X - TN K &R 20, it 3 Befic
it U BRI L THBESTHEE RS LR
P, BEOALE T L 0 kBREVEL, EHECHD
(M) ROFRAARLNEML T2 L DERMRE L,
BRI L > T —IVET, O T5RBCENRE
REL, TETFhieonThEEL,

B9 7 W TREFELIRLABRD L 51, FEL00
Bz h O EE, BHRIEREEX GVRERSL
Tkbh, BIWRTIICHEREE & lg 2851
EDER LB AR U, 202 BRI
> TIREOHEY, VWb IEMHEEFEOKRE L EEIRL
T5b, BB TIE275em OEXA R LD L
by Er a3 UBRERO BRI Lo TEL 90cem
LELLEH L, LEREREINDHON L ST,
BIRDE LT D EEIDGEE > T To, EHEN -, ¥
ARLITETL, SHLCHTCENEDT S LR,
HEMTOCAEL L kb s, BLLTCHRN
WENEETH >,

IO XD IERBREY ST FEORAFe oW T,
FHRS DI AT L O A, REB LEHEE R
Fle BERI UMTH 72, B8 T 1 LRI L

T, ML TRV B WBA L, B hORR
SOEERDEVESLLT ERBELM LT, KR
PR <2 B O3S BT 0 HIRIZARPE L T B i Hf L,
T A L AROREERRAEEZ T35, Thbh, HFRD
OB HFEMPUDAIELBEL DD & EL LD,
ORI TERBRTRFE LAV

FIEEH 1 72T, BRI & e U T
L7cas, WA E B & DRI BEE LTS B R
Moot FEUBHTEABSLUMEELRECLTY
(1976 4 £ 1977 4F), U L 5 B EN BHRi, -
TAFOBEEOBHIERS L ORI X D, T8RS
B W EF Lk EL DD, BWREE LK
& OB, FEHET A ZIRTIRY = v ERG, T
U E#H T 100 g 70 h OFRF R B EE
Db T E b ok W THRRIZ L DHFINS
FEECOBNLE~DEENPE L, EE VIR
KENOEENK XL O LHEEIRS,

Gross et al.(1975)®4%, Bromegrass mosaic virus D
X, BEERKEToEEtRCENRDbRIeh
TTEMEL T D, BHRS LY A A AFOV T
Kreitlow et al. (1957)™ 13, Z 2 7 7w — 3t Alfalfa
mosaic virus (AMV) + Bean yellow mosaic virus (BY
MV) i W15 SHEOES M L, K9y, WIRES
FHOBRSRNU L EWE L, S5 - SUH 1969V L
Wiz s 7 e — AT HEAES RO T0 & EN
L, MU WP Lic i~ Twv %, Smith & Max-
well (1971) (t 7 # 7 = — -3 31 Bean yellow mosaic
virus (BYMV) WG % &, g¥iEbR i g baiig
Mo tot, R EENEAL, Chlorophyll & IREN R
HLimkah, v A ABRC LD EEL, BN
FARORBEI D LNBRRETEENREVLDELEER
LT\%, —7F, Canerday & Gudauskas (1970)V 1
Maize dwarf mosaic virus (MDMV) RS L 72V &
# o (—R¥ER CTHRNRESBD LD, vavy vy
7 ATRERECERALRT, IHICMERL HHE
FE L iR, BRI E b - &8
HEL T3,

AMEORELE Ch OBEOCHKRBEYILE TS L, %
WALz OV T3, Gross etal. (1975)P, Smith & Ma-
xwell (197D ¥ Ik ¢ Canerday & Gudauskas (1970)V
OFfERE—FL, BRHEEEIEObReh o7, fF
WL T, Kreitlow et al. (1957)™ o8 - fiH
(1969)% 2\ L-RMo2ER, R P04 RS
LRI & 2 FIF R OBt h e <,
ARBFRD T A A AR BT 2R OB ORI,



KW s p ERIFMLUERALBLILDEELLR
B, ThEAREOEEL v VAR B EENEH
FHLE L b4, BN oA NREBErRIETEENK
Z\ v & HEEL 7o Smith & Maxwell (1971 o #E 2
BEFELE-LDEELDRD, o TERRTLE D EF
P REOREL RS, w4 LA LS EER, BN
LORMETLIDE, BRABEY LL2B3HMRLD
EEH TR EELBRD,

51 B X &

1. Canerday, J. V. & Gudauskas, R. T. (1970): Effect
of maize dwarf mosaic virus infection on yield,
protein content, and digestibility of Johnson grass
and a sorghum-sudangrass hybrid. Plant Di-
sease Reporter 54: 424-426.

2. Gross, D.F., Mankin, C.J. & Ross, J.G. (1975):
Effect of diseases on in vitro digestibility of
smooth bromegrass. Crop Science 15: 273-275,

3. ST - SiE KR (1969): HWEGREC M T 5 UK.
M. 7AT7AT7EWA L UANRZLB FT /IR
—IDEWA Z¥R. EIbERVR 370 43-122.

4, FHESL— .« WIEE S BEES Q974 FRHEEIC T
TREO P, [ BIURIXLALIVTVI(T5
ADILFERSOZE(L. BREFHR 40: 86-92.

5. F@aL— - FREEH (1975): FRMEIAI RIZTREDOR
g O EIURCIDA2IT VST ADOHEM
BothE. EaiiE 6: 87-94

6. fhEEal— . FEES (1975): FPRHRMEC RIETIREDOR

HHE: FREIC X B - R RO B EC BT A% V1L 87

10.

11.

12

13.

14.

. 0. BERCLE7 Y/ 7 e —obER a0k,
Bt =R 70 99-106.

HiBsL— (1982): FREIC X M - RBHEm O HivikE
CHETAME. L SOYREC B L SERE O R
ooz, Hihaiig 21: 30-53.

FEIL— (1982): JREIC X 2 - FREW OEMIHE
CETAHIE. 0. 5 LA CRECERRLIA - F o+ —
FPFAE T HEe—0 ERRSOEL. FEHRTTHTR
22; 74-82.

el (1983): REIC L HHE - EREHOBIEE
R AR, M. ~A3 vV EAKEY T AREICERL
FoERHE ORFIR T O ZE L. HshaiEH 24: 41-56.
FrignL— (1983): FHEIC X BHE « FRHEMOBHE
BT BRI, V. VY27 b= TIREICERYG L 2 EPRHE
WmoORRE S O%EL. BT 24: 57-70.

FHigaL— (1983): JREC X A4 - FREROBEMIEE
BT Wi, V. EWRERCT U EHEREC B
LA —F v+ — F 77 A0 ARG o %L, FaRitR
26:60-70.

HyEa— (1983): FREC L BHE - FEREDOBMEE
BT AR, VI HIRRCERLAI XY T VS A
/7R LU REHAERERE LY A X ADEDH
¥R OZA L. FEihadit 260 71-80.

Kreitlow, K. W., Hunt, O.]. & Wilkins, H.L.
(1957): The effect of virus infection on yield and
chemical composition of Ladino clover. Phyto-
pathology 47: 390-394.

Smith, R.R. & Maxwell, D.P. (1971): Produc-
tivity and quality responses of red clover (Tri-
Solium pratense L.) infected with Bean yellow
mosaic virus. Crop Science 11: 272-274.



88 HRRBUE S ]| H 2265 (1983

by o . Tae X . )

e Y ; = 5
Ry ey T W A X
Plate A. Leaves of white clover infected with yellow patch
B. Severity index scale of white clover leaves infected with yellow patch

(R: Non visible infection, M: Mild to moderate infection)
S: Heavy infection

C and D: Maize infected with streaked dwarf on the field
E: Symptom of maize leaf infected with streaked dwarf
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SUMMARY

Deterioration in the Chemical Composition and Nutritive Value
of Forage Crops by Foliar Diseases
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This investigation was undertaken to evaluate the influence of infection with yellow patch
(Alfalfa mosaic virus : AMV) of white clover (Trifolium repens L.) and streaked dwarf (Rice
black-streaked dwarf virus) of maize (Zea mays L.) on the chemical composition and nutritive
value.

In the yellow patch, the collected 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 leaves of each grade was determined. The yellow patch, irrespective of its severity,
caused no changes on the contents of chemical components analyzed except ash and lignin.  The
differences of the variety of the leaves infected, the year and the fields collected had no influence
on the results obtained.

With the streaked dwarf, the collected leaves were classified into five grades with disease
severity (0 : Healthy, I:Light dwarf, I : Moderate dwarf, II : Heavy dwarf, IV : Heavy dawrf
and yellowing) and the quality of the leaves of each grade was determined. As the disease
advanced, the fresh total weight and grain weight decreased. ~Almost all the contents of chemical
components analyzed were constant in the infected plants of any disease severity.

These results indicate that viral infection causes a slight qualitative but heavy quantitative
damage on white clover and maize. .

Bull. Natl. Grassl. Res. Inst. 26: 81-89 (1983)
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