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Fig.1l. Relationship between the heading date and the height of the uppermost lesions

in foreign and domestic rice cultivars. X: mean value, s: standard deviation.
Fig.2. Relationship between the heading date and the relative height of the uppermost

lesions to the plant length in foreign and domestic rice cultivars, X: mean value,
s: standard deviation.

Fig.3. Relationship between the heading date and the relative height of the uppermost
lesions to the plant length in domestic rice cultivars. Horizontal lines in the fig-
ures represent * standard deviation,
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Fig.6. An empirical formula for estimating the
MERTRDI, TORHSR yield loss in rice sheath blight disease.
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Fig.7. Correlation between disease inci- Fig.8. Correlation between the disease
dence (D) or degree of attack (Da) at incidence (D) at the maturing stage
the maturing stage and the weight and the weight of fully ripened ker-
of fully ripened kernels (K). See Ma- nels (K) in 1976, 1977 and 1978. Solid
terials and Methods for further ex- line indicates a relationship expres-
planation, Solid line indicates a rel- sed as K=~7,48D+2120 (in 1976), K
ationship expressed as K= —8,51D+ =—7.06D+1992 (in 1977) and K=—
1908 and K= —6. 63D+ 1911. O:Degree 8.50D+1915 (in 1978).

of attack, @ : Disease incidence,

(K> : ofoERRL K=—8.51D+1908, r=—0.841** Th h, HEEN1 ST
H4EI3.3m® Y ORFIOKEN 8.51g TORPTHHGARD b, BRCRETEEHR
OFEERENLCEH URHE (Da) EBIOKE & OMOERRIZ K=—6.63Da+1911,
r=—0.83T"*THH, WEE1ZHYTS 3.3m* Y oBINEIL6.638 Th -7, REE
EEDLHCEFEETEEHOCThORARBE I > TLEOHEEYEH L TLRINER
BHEEOHMEEZC—EDEER L - TR TH LR ENI,

2) 1976 BITIEDLFOHEELHIKELS DMK

F£7, 8EIT1976~1979F D 4 2], EERL JUBREB TEREL 121 J KO
BrERE L 3.3m® M) OBIKE L OBHREYR L,

FRHEER,LEELC2E&OHEE (D) LBXXE (K) L oMoERAILIT6EE,
K=—7.48D+2120, r=—0.587,% 19774, K=—7.06D+1992, r =—0.661*, 1978
EfE, K=-850D+1915, r =—0.762,** 1979 &, K=—8.51D+1908, r =—0. 841**
Tholke O END, 2EOFEEN 1 LWMT5TL123.3m? Y ) OFNETLI L
hOEVER H19T65ERER 7. 488, 19774EEE, 7.06g, 19784E[E, 8.50g, 19794EfE, 8.51¢g
ThH-1l,

YU EOFRE, FA—mcBid s 1 A EROSGEOHER L BZKRE L OMICIL 4 1 4ER
ELBEREN 1 SWEIT 5 T L8 3m? Y h DR KEIZIZIE 7.06~8.508 T oA T 558
BRLRT,

3) BNRONH

BIRDOBE A DERORBERE» S, BINBOERRLEHT MY, o TIX41E
MOBMNEEOREME 8.50g#ERATHZ Lt L,
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£FEOBEE (D) RRFHOFEEEHAY =1.62X —32. i RHHEE (A) #FT5
CEWR IS THEBEINEDT, D=1.62X—-32.4)-A/100¢L LTFKb T TE5, 3.3
m? %D DA FEHFRC L HBRE (4) E2BOHEE (D) » 1 %HmT 2 TLik8.5g
TORBIZIKENBATEHZ b, £EOHERC B 5g 2T THI LI - THHTE S,
Tiabhb, BNE (£) 32=(1.62X—32.4):A/100-8.6g L LTEbIh 5, 10a ¥
DBET DL, AR 300 XFELT, BUNE (L) & L=_01.62X—32.4) - A/1008.5g"
300g Lich, BINE (L) FHEER (X)) SIURFBHER (A) toficii L=41.31
X —826.2)- A/1,000kg DB D r0, Tibb, M FEUERI X HRINE (L) 3F
HEER (X) ERHEHEE (A R THEbTIENTES (E6F.

3. £ =

RHEERORAE) LHEELY RDD HEL AL L URBESER L RFEHE,S 10a 24H O
BRELEHT 2K, L=>41.31X—826.2)« A/1,000kg % {EB L7, —OWREEHAR
XBE, BPOPEFAELARBMCAE TS LDTETSHY, L diRHEEEBRER
DB TA RO ELBINBIC L - TRTIENTED 2 L, FERMOBE
THEHERS L OFEYRH B,
WODRECERDOFRC I DHEE LB L O, BHTEHVCADHE D &
B, 50BN D ORERKE=1506.2—3. 8z (2 XHEE) O—KXEWME LI, BEEOH
EEEHRIENOBREEEHA 4

FLALDTH B D, KEOKBK ?2'5 i
kErROTERREO—KRL: 5 o
ERLLDLEL RS, WO0KY 9 | e kersoom 2

D OWTHKELKED 3. 3m S ) Ok 220 [T e “Hiroshima o
XRECHRET 5 L, BRARRK=  § Ml Ke7oe0-20r
—4.7D 41807 (KiX¥%XHE, Dz § :.Hokuriku.

BOBEE) Lics, o TRERE 8 [ K8sDmwe sk
DAL 4.7 Lich, FEEORDIAE 15 Tl SO
BROLE, 7.1~8.5L D b/AEL, 5 [ ‘

AR L BHEEEHECOV TS 2 gu

DD S 1 2531,43,46-49,53,55,56) -1 2 0 r-K=-&192"375 | | . |

HiIC X 5 L HINEL RES R X ) 10 20 30 40 50

> TLBE ST BT ERFLTED, Disease incidence (%)

e R B d o4t Fig.9. Correlation between the disease incidence
) ce u%#ﬁm!ﬁk LR ﬁ €3 (D) at the maturing stage and the weight of
L, #RL L TEBRODERI $E: fully ripened kernels (K)in 5 different lo-

PELELDLEBhD, FhAET calities (Japan Plant Protc, Assoc, 1978),
ER—E, R T AR
DA HTHILEVCHAE LT S,

AY v BHROLERBT - 405 3.3m* ¥ ORBKE L HEE L OBRAL RS

* BAEYEIERS (1978) HERS3ERE YY) 5 v vIFIO 1 KR ER T 2 B )IETRBRK
#. EH&1-321.

[ 2 3 » *
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Br, HFIRCRLA X I HBRREBRATIZK=—7.5D+2089, [KhEEBRATIIK=~77
D+2397, #EEREHA, K=-55D-+1614, AMER K=—6.2D+1375 DEERNED
h, EERRA T - LHABRR L AEFLVARTHP LT 223, ERARL Y b/hE
Wi (BEF, Wn, BR, =ZEEREH L Rbhi, Lal, ELDLEHLTVLBL)5
, FEELNELOMCIBD THEVAOHBENRDLRZ Z Enbdh, FHRERAT
LHEIAE, R, MR L EXKE L HEE L OBRA RO TARYAD,
BINEORHALER L THATHLERS 5,

V. RREOLHERLARBFAS LV A XBOBRBHOERCONT

1 R ORFCE LIETRBLGOMBIHETH 50, BEDITEFORERBIC
BItRT 2 ERAL LTA X D4 FHHOKRRE, FCHENR - BER X O X E0BRZED
2ORDITTC B, COZEnLRBORELRGREN, AR - BE, 1 X E0RZHE
FRFENRED X5 eBBEY DD, Fio, VL AEERYEZ TV AAYELLRETE &
ROBREERFLOBEFRPEETELLDLEEbRS,

FEZODERD S B, 1 204 FHMORRRE, HCHERNBECEL TIZSBOM,
EARER - FBOBREFAENELV LV bR T35, LiL, ZREBEOCKABE Y
THHER, REUHCIEETHLN, 1 F0EBFRE-TLEVWREOHEN Pt
D, 1 XOKERBEHABELYELEL, BRELVEETIIO5RCRIEBREL T3, &
20BER, 1 x0RFHCEALTERP ORI MIERERNES, BHOFE, EMTI-
THES, EHOMREIRILDCHTHD LERL, 1 FOEBERBOFELBEETZ
EEHELMT LT,

FETRBEARLL2O0EA, ThHbbRRRE (FChRRE - BEOEL) LN
DERK IOEBFRHS 1 X EDORZEOEL & RH ORI OV THEIT L7z,

Table.1. Heading time of the rice cultivars 1. HEELUHE
tested in 1970 to 1974. %PCE‘E;& L 7\::“ Vs g‘ D &@a&jﬁ
Varieties Heading time B - T,

Early Fujiminori Jul. 24-25 #HlE: 435~ 9 Ricild, 5
Koshijiwase Jul. 30-Aug. 2 A15~18HC 30X 18cm DORIEFTEE
Hounenwase Aug. 1-3 TC2AEE LU TAKHBSILA» b
Todorokiwase Aug. 34 2AMEE LT1/5,000a7 FFAH vy
Nihonkai Aug. 5

BB L, AHOZEITHADY

Medium szﬁi: 2ﬁ:;9 10a%b, 1,200kg, N, P:Os, K:O
Dewaminori Aug. 89 EEhths kgL, 7 7%n
Koshihikari Aug. 8-12 Hy PRIZEBELT, 3BEYE

Late Manryo Aug. 16-18 hFh1L 1583 2A LY, £TOf
Kinmaze Aug. 18-19 DEEETBTCHE -1,
Aichiasahi Aug, 212

HEREE NN RS L
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R 1B R LAY TH S,
BRBEMG: 2y rRBRCOEREES GBEISS L E, BES,800~12,500 Lux) F7i,
A TEIEERSE BEO%LE, TF 1 mFEREES,000 Lux, 7777 ARLOTE:
BER IOREY ABDHHE AV, #REFMTCET 2RROERORBRTIEREY
100 4B, FhFEh20, 21, 23, 25, 27, 28, 30°C (£0.5°C) DEEXXFHEL
B3 BELBTCR T AREOERD
RETIL, FIORHERLI- X 5 CBEE

00 P, e ey e, e
ftvbsxitcsa 75 2 2ffBLE, £ S N AR
BEOHFBBEINRE 25°C LT, = I
FhEh 84, 86, 90, 92, 95, 98, 100 £ L e
%El, HBATREERELHTS Sl E
AoRRCEEBROHEBYIVELY Y 2 r —“g
B 75 ARLE s TfTol, BX4Ey b é : WA :20&
L, 3EIREEHLI. n i

MR RS A P RBTIE ol L L L L LILILJo
012 012 012 012 01 0
BeHRA LI No. 0 EXERL, & Solar time (hr)
v vavs oy TEBEYRG, 3HHE Fig.10. The programe of humidity changes
B, 1Ay P05 o XEEH under constant temperature (25°C)

DEHIZLORBICEY X ERRATIT >, BRERFTH JURLIBESGTIC
B RBEERORBRCILILEEMLH 1M L L, ThIh THOHSEMCERL
foo BEMORZHOTLLIRHOER L OBFLMARBRTIZE 2, 3k LU 4 EHICERE
Lic, EBRBRTIERARRHELYHAL .

REHF: #y FRBRTREAOEBRR»EME 2 B, bILIEMCHI ), EWREY
HRETAERY LY BAWTHARE L, —F, REOERII 8 mm v BEEY AV TH
HEEBE YTV REERDOER L RERYAE L, AT REFRKRCOVTRERS
XU TD b AR L ORBER L R PIERNCHEE L, ¥, RERREH
OFER7 BILEMSWIOH S Lic4—5[EF v # ar508keHitE L TfT» 7. & ERA
IELEA IR B - TERL, FOBEBEEY S OWEE > T EMERE L LT

#ME - BEORE : HEE - BEENE @K EHT-176, HEBEKK) AV, &
RO BIGE LYo BIESAIAKHPITHIE 20, 40, 60, 80cm & BBIR - B (LREEER
B, BHEBIG) T3,

C/NROREZHEMCHTIHBOEW : SR OEFCFELE S h DA HEERE % R
FEE L0505 sEREL LTHFEEIhE 742 3 VBT ) Y AR XU H Y
7 240503 FRABICE\ T A XIS LV pHE. 5 TT, HEOLEFTCXT PR
BREELTh-TcZ Enb, RERTIMEEF VY vavlvi, F2RCFRLLLEHH
ReRBOEBNEESBIEBEL g4 0.8~1.6mg OHEALHD, FLTASARR
5.0~37.6mg OHWERKCHBH - Lhb, ERELXEMImI EH 0.8, 1.0, 1.1, 1.2, 1.3,
1.4, 1.5, 1.6mg® 8 BRI RE L1, TASARL REECHEE L THERIC2 2, 4.4, 6.6,
8.8, 11.0, 13.2, 15.4, 17.6mg D 8EfE L, BRLRFEDThEhOPEGRT LT

ST e
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Table, 2. Changes in the nitrogen and starch contents in rice sheaths and
growth of the fungus on medium containing the equivalent amounts
of nitrogen and starch.

Second sheath Third sheath
Varieties Date Date
Jul. 31 [Aug. 10 | Aug. 20 | Jul, 31 | Aug. 10 | Aug. 20
Early Koshijiwase A 1.4 1.5 | 1.6 1.4 1.3 1.3
B 17.8 15.1 8.2 19.0 10.3 5.0
C 4.9 5.0 5.1* 4.9 3.1 5.3*
D 3.1 2.3 1.5
Nihonkai A 1.1 1.2 1.2 1.3 1.4 1.4
B 25.2 24.5 13.2 23.8 22.0 6.4
C 4.7 4.8 5.1* 4.7 4.8 5.2%
D 3.5 2.7 1.8
Dewaminori | A 0.9 0.8 1.4 1.1 1.0 1.4
B 26.2 29.4 21.2 28.0 24.3 16.7
C 4.6 4.7 4.9*% 4.6 4.8 5.0*
D 4.3 3.3 2.4
Medium { Koshihikari A 1.0 1.1 1.1 1.1 1.2 1.2
B 2.5 23.9 16.2 2.7 25.9 19.7
C 4.6 4.8 5.0* 4.6 4.7 4.9%
D 4.2 3.3 2.2
Late Manryo A — 1.0 1.4 1.0 0.9 1.2
B — 27.0 26.2 28.5 37.6 30.2
C — 4.6 4.5 4.6 4.5 4.5
D 4.7 4.0 3.3
Aichiasahi A - 1.2 1.2 1.4 1.2 1.2
B — 30.0 32.2 24.8 33.7 2.9
C — 4.5 4.5 4.5 4.5 4.5
D 4.8 4.5 4.3
Kinmaze A — 1.0 1.3 — 1.0 1.3
B — 25.4 24.7 - 28.7 28.6
C — 4.6 4.6 — 4.6 4.5
D 4.3 4.1

A: Nitrogen contents in rice sheaths, mg/lg fresh weight.

B: Starch contents in rice sheaths, mg/lg fresh weight,

C: Growth of the fungus on medium containing the same amounts of nitrogen and
starch as in rice sheaths, Diameter of colony, cm.

D: Leaf sheath position of the uppermost lesions of the plants,

* Indicates significant difference between Jul. 31 and Aug. 20, p=0.01.

138—2,200% ¥ COC/NEBURTF/RF) b5 2 ZEREMAFER L, 530 01N
DO HClE LT NaOH B\ T A FFIi3iESE Ly pHE. 5 ICBIES, BE L7, KT
1vv—v¥h 20ml #4EL, 1EORRICIT1IEGEY + - VIOKREYHV, SEHEHEE
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L7z, BEHEIIPDA L AT X2 BEOEBY AV, B£0.5cm OF 1 A 7 #Ib v +
—LvORLIREELL, 25°C THURMIEESAEBOERYEL 12,

X - TAFARORBIIEHICHSTIEMOLER : SREOME bV v 2 X EERER
BRIZ0.8~1.6mgE TO 8 ML Lz, TALAEIES, 10, 15, 20, 25, 30, 35, 40mg @
BEEAREL, FEXEB LB EV EEBCLETYHEL 1o, BEREEIL,
21, 25° CO 3IBETH B,

EWAERREIATASARDOER : R TASAD BEE Y B <o R ER % 8T
ORFE L, BENDT v FARA0ZEEZIY, EHLCEEORE 2K IUEIEHELYEEL
foo BREEWMIEDLEGELRIEH, 85°CT LB+ Y v 7L, +0%60°C CHHEE
B LU, HRERMI A - s AT BREL, 100 £ » > = THRBIL o, EHFOM
TALADEEIT McCready et al.3 OFER L »TE7 A 2 —AHH, Anthrone - 58
REBC IV HOERE L, EXRGEIFA-FAHOEHCOVW T 17 r—n &~k
BHBWNEIC Nz —&— (BIAMT-5008) ic k> TEE L, F#RF3EREERL, F
BiEE R LT,

2 RBRER
(1) FRMREM XELCETIFHOERLEOBHR
1) HEREEBTERTIERE I UVREDER
FRABRC ST, 1 3 F ECRST2EROERIIBAK L X & OMICBEELERITD
BRI -TDT, BE100%, URELMAT20, 21, 23, 25, 27, 28, 30°C DH{EET
B3A4 2EELTOEAR LURBOERY, HEEEOEIEHCEEL -0, BHHY
CHRE L, —7%, PSAEM FCORMBOERY 24REIRICHE L, RHOER & LB L 7o,
H3ERLRT IO, 1 5B LCRT3EARDERIT 28>27>30>>25>>23>>21°C DIET
by, B EOBEOEFTLRERTH -, —F, REOLVERIEROH#ERL D L&
WA, WTRORERGTLEAOERBELAEHATS - 1.
(2) B3 BELFCETHREOHERE

Table. 3. Vertical development of lesions and mycelia on rice plants
infected with sheath blight fungus, and growth of the mycelia
on agar medium under various temperatures,

Deyelopment of Average temperature (°C)
lesions and mycelia 20 21 23 5 97 8 30
A 0.48 0.70 1.13 1.35 1.51 1.58 1.50
B 1.1 1.75 2.31 2.51 2.64 2.71 2.62
C 5.00 5.55 6.54 7-20 7.70 7.95 7.95
A: Vertical development of lesions on rice plants under 1004 relative humidity,
(cm/day).
B: Vertical development of mycelia on rice plants under 100% relative humidity,
(cm/day).

C: Growth of the mycelia of potato sucrose agar medium, (cm/24 hr),

Cwe [ $ = B
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Table. 4. Relative humidity correction for vertical development of lesions on
rice plants infected with the rice sheath blight fungus.

Development Relative humidity (%)

of lesions <84 | 84 86 90 92 95 | 98 | 100

Vertical development| 0.00| 0.14| 0.5 1.177| 121} 1.30| 1.34| 135
of lesions2

Index of vertical 0.00 0.10 0.38 0.87 0.90 0.96 0.99 1.00
developmentb)

a) Vertical development of lesions on rice plants under 25°C and various relative
humidity, (cm/day).

b) Ratio of vertical development of lesions under various relative humidity to that
under 100% relative humidity.

BEOELFHOER L OMFEETMAEENT, BEXIBERFCST 2RBOERY T,
8 AoBR%BFHKETH S 26°C FTTHIE L,

HA4FIB CTTRRIBELEYEL, 1 3G LCHERLRERE L, BEI00%THE
BLIRHECHTS, SEBESGETTHERLLFREOEIGER L, BE 100 %0HE
12T 5EL98%T0.99, 95%7T0.96, 90%T0.87, 86% C0.38TH b, BEINE L
RREROE G K E N olz, HFHBEBENBZLTIIS LRI ER Lok - e,

2) EHICHS 1 XFORBHOT{LLAHOER S OMNE

(1) MEMRAE BAER

AAEEE), 2o en ) (hi),
<vyav (B4 2EBES LIS
B L e ORRE D L7 EREHR
WA Uk, IS5
H18H, ¥ulg»i5 A31HTH 5,

BRI a R L, WFHH
EBHED 1 A BT BERER O LA

EREYIETS L, RA—#AEHK

?.lu(.sl Aﬁgw 2!: 29 Aug.10 2lo 310 Se;:.10 BOTRE, dk, BAEELICHE
Date BEOHBREV, HRAIHEL LT

HBHOR ERFERLThoR
EHEHCRWTLHBEOER LD
0.3—0.5EME ., Thbb, F—
ST D B B AR AR ©
FHERSRGC EERL T D,
(2) BEMORAEC X v B

1

al
o

OO%’@QW
.mog

Leaf sheath position of the uppermost
© o eeeg goog g B

lesions of the plants

Fig.1la, Changes in vertical disease development
of the same variety in the ordinary cultivation
and in the late sowing and transplanting cul-
tivation. —— : Ordinary cultivation, —--:
Late sowing and transplanting cultivation,
@: Nihonkai (early variety),(O: Koshihikari
(medium variety), A :Manryo (late variety).

Fig, 11b. Changes in vertical development of
various varieties with and without arranged

heading time. (: Rice varieties with different
heading time. @: Rice varieties cultivated to
head at about the same date by changing so-
wing and transplanting time,

FRERA—IT LB a i) bR

RO _BAER O B
TSR L BHEERELT

Ba, dd, mpABEoHBHEYIZE
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Table. 5. Sowing and transplanting time of rice cultivars,

Varieties Sowing time Transplanting time
Early Nihonkai May 31 Jun, 21
Koshijiwase May 31 Jun. 21
Dewaminori May 31 Jun., 21
Todorokiwase May 31 Jun. 21
Hokuriku 94 May 31 Jun, 21
Medium Koshiyutaka May 21 Jun. 25
Koshiminori May 21 Jun, 25
Koshihikari May 21 Jun. 25
Late Manryo May 10 Jun, 1
Kinmaze Apr. 13 May 15
Aichiasahi Apr. 13 May 15

FA—cLi-Ba s, BEH, BEAZA—: LTHEBEH*RCUCBE R T2 LAERD
LB 21T -7,

HFAxRA—cT b ERAREOBER, BHARESROIOIEL, THSH
7 2 < EREYHPICEAZEL, 8 ALE: LERNCR LRRERCORAERIT -1,

HEISNR bR L, HHErA—CT5 b BEEoBER Y RAEBE L V45HE
LEfiER, HRMEOHEIILS A8ARXIIEA 1 EMEAE Lo, TORFLE T
BAGoWHETITET, BREEENIWI0 SCETHORBEREL D LHI0HER,
DL 5 IBREC Y - THBEM AR —c L q x T 54E, 4, BEEHO EERDZE
PREL, EBOL-ELEVEEL L - L LBVRBECET AR ERRERCOZIEH
LRA—FEETL2ER/MLUANTS -1,

—F, BEAYE—C LB, B4, hd, RAeBMo LEROENKREL, L
HEBOL - b RVREE - & bEVA o
Bkt s R ERBESMOERFR—HER
T22~27TEBITH T, Thbb, &
OFEEHZE - T b ML R 2 AELR
H > epaE > A DIER B ERE L EL DT
L, HEEHYA—cT5 & GERERE

w

Diameter of colony (cm)

e L IFRREE - T, 41 1"1:':-4/11:;.‘: ™

(3) Es#o C/N RLFEHOEH L OBIR ' -

I TRAEEMER, S FMEORSE
fereonT, REFE LCABETAS AR, r X . , .
EREL LTRHBS LY v Ak ALT, RE ° W e
REROWR LI T DEHICET W Fig. 12, Influence of initial exogenous
BoOLEYHAELL, carbon: nitrogen ratio (atom: atom)

g . < N on growth of colony one day after

RRIIFLZRR L, C/NRDORPE inoculation in starch-nitorate med-

BH#EO4LF L OMc—EDBRIIED bR ium,

KT =



132 R ERBRRRY W65 (1984)

W, BRBEYELLTC/NREFEDLH L, EOBAETL C/NRBKEL BTN
THBOEBIIE /LS, ¥iFl— C/N ROEBTLHEOEENEL b h TH#E
DEBFREL LD, 7ok 2IERE 8.8mg/ml  FFE 0.8mg/ml 2 5LHR 55, 13.2mg &
1.2mg D OB EHL, BB\ 17.6mg & 1.6mg » bR A E#Ciiitc C/N 231, 100%
THHCLrbbTEECEFII TR LN 5.0cm, 4.5cm, 3.9cm & &% 5, Lairl, 8
FZEX0.8—1.3mgOEHIC L, C/NERP600%LITIRALA X > CRREXHEMUCKEMT
RHEBOEBRCIRLALENEDORATEFTIRETH S,

(1) EBE - TASADENELLERBOLTE L OBE

A— C/NERTH-TLRES IVEZBOLHINEEDLEBCHELYEX B L0b,
FBRLTASADEBNLEE L BFEOLETE L OBIEI OV TR L1,

A B c
1_I T L T T T ] 7T T
54 4 ;
) 8|1
10 10 0.8
2 5 10
I St e e
0 10 20 30408 0 10 20 3040" 0 1020 3046‘2@@
Starch (mg/m) % Starch Gmg/m) Starch (mg/mh)

Fig.13. Influence of various concentrations of starch and nitrogen
on growth of colony under various temperatures.

A: Growth of colony at 25°C, B: Growth of colony at 21°C,
C: Growth of colony at 19°C,

ERIERE TASABRRIUOEBOET LD SKREREXFIRicR L, 25°C
CETHHEEBOEFIERELR—E LTASARYEL L, TALABOMINCHGAL
BIRRE LD FI3MA), ¥R TASABRYA— L ERBY»E L T L EBOLABCE
ErEoh¥, TALAED 26mg U ETREREOHMCHEVCEEIARC L 2EHAY R
L,

21°C (13N B) KR ITAHEBOLFIIB CTRONID L FELEITH DA, 19°C
(BISEC) i3 L TASABRC L AHEBINEL S, TORRRCOWTIEFRHETSH S,

(5) EEYREFE - TASABOEILL LTER

AIETINEELOEE - TASABOLY W EHBLF L OBFREYHELIT LAY, 0
BRICL 0T, BRI 2RMO LR E, EHHNER - TASASELOMEY
BE L,

BMBREBA HA%E, ThAaOYH, aves Y, wv U ay, BAE SERO 7 SERYE
R, 19726E L 197350 LAERAMET 5 7 AS1IH 2 LR 2 36 L O 3 M ReE
L, 81 g4 OBRLATASABYERE LI, @By TEHARED L
HEEYFE L, BERABTHIL-RERE L TASAOBNLELLEBOLT L OBR
2, BERZOMOERNES - TASASERIAROL#E L OBFRcEE—FKT20

R - V § o
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TRIEVHERELT, 1 FEDOER « TASADERMEL ZhITHIGT 255 EOHED
HEBHEBRALHLE - TRLEDAE2ERTH 5,

EEROEGCEABTINHRA I ME L L EHNER - TASAREN S ETCOREED
EBCFEHEOEEL—F L, &2il, BEBrRT5H2, E3IEHOTASAE
17 A31H 17.8~28.0omg # /R L, 8 A FHICIL5.0~21. 2mg & R L1z, HEEABRTI,
IDXSHBECEVCTHIEBEDEBTCERTEORENVL, HROEFTCHARKS &
By, BETOARO LNERNEABREVTL 2B W E L IL—FKT B, —
#, EREROB AR EREBICHANRS FRSE L COHBOETICAE L LK
BEBTHY L, Thbdb, BEBTRTALSASEI EL, 8 H10H L 23.9~37.6 mg,
8 H20H 1 24.7~32.2mg A\ TFh ORERZH - T 30mg BIEOEEZRL T35, Fi,
5mg U EDTASAGE TR TASABRDHEMINRERZREOHEFLEROEBTC HE Y
L GE13KD), BAEBTRRERL V IERFES LTIV, U EOKRIES KW
THAEBCE TS FUERNEEBI VLD L EIL—FKL T3,

F—mE, FA—EHOER TASABORRELERS L, BEBIRROKAL i
TCASABDE TN TROMCED, BEBTRIOEIVEEBTHS, Trhbd, B4R
BEREOCEACTASASEN 5mg LLTREL, Lad HEOEBK S TTALSASEIT
ETL, EEXBRCRIFCEBOLEET 2R TRECET A, BAEETII8 A0EHAETYD
TASASEOmE fiELERFL, BERBRCTOBOEFTRITHEY LIRS BRI/ > T
B

SAEORERN D, 4 FIMRO LAERE 1 FERORSE L ORICETEFEAED B
h, EWMAEEL CTASADEBNEIR Y > TE L HEBINLWERITRE IR,

(6) FEHOATRICHT 5 BRI O LR DOER

HEgOREHE, Ticbb, 1 1&
DESZEOEL L FEOHER & OBRY
MBicd, AFEE28°C, 1007 DR
ZHETTA A CEREL, REOERELYH
E LGN, HEROM FEORE
HOBLERMOEREIF 2, FIE
e L HBgcE< e, 0K
CRECEL, HDBERBCETL %,
DX kb, M5 HRTOE IEHE
T AFEHOERIL, H4R»H1H
Wh0.7lem EFEHRENR B, IHIT, H

N
o
1

Y
O
I

-
o
|

(o]
o
|

l { | | | | )
-5 0 5 0 15 20 25 I

o
Q

Development of lesions on rice plant(cmy/day)
3]
T

5 HEDOE IFEW EC KT HRMDOE Days after heading
Bli11.32cmTh b, HEEKIOHE DE Fig.14. Vertical development of lesions and
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HEHE : FHSE I VR ERKRERNORAE
BE N BRI HELRE- 1,
HME  BEORE  BVEIR LRI - 2,

2. BERER

1) BEEEEASHHLAFEEROETFLELEBICSITIREERLOLE

HE# 1S EORBTOERIE, MERCRLALZENABRER» B OhS 2EEeki)
HABELGETOREDERE FE3E) vHVTHAR . Tihbb, HPEIRYHE
3ERHTIHTRBEOERYFHAMY, BABREL T, BERRURLLL DK EEEIR
HORDLFHERDOEFAHMBETHD (HBROBA), —F, HIGHOEDIEBKS
TEREEROREZR TS %,

BEBEE, GEH LIREER O € 7L iR, 1978, 1980F L LEBHAELR LD D
B EER S,

2) HMEBECIIFEEROMIE

B (E4R) TRDLB CTTREPBESRE LA, 1 3B LCHER LRI EEBE

L] 1 ? 1



136 It SREABHEE H265 (1984)

8

1978

3
T

3
T

=
[=]

Development of lesions on rice plant (cm)

]_ 1 1

8
T

50
Fmao

40
30—
20+ [

10}~ 5

1 { I

)
27 Aug1 10

Jo 1 I
20 28 23 Augt 10 20 30
Date

Fig.15. Comparison of vertical development of lesions on rice plants infected
with sheath blight fungus as observed in fields in 1978 and 1980 and as
estimated by the cumulative model curve.

A: Cumulative model curve of the vertical development of lesions calcu-
lated from Table 3 according to average temperature. B : Cumulative
model curve of the vertical development of lesions modified from Table 4
according to the relative humidity, C: Cumulative model curve of the
vertical development of lesions modified from Table 4 and Fig. 14 ac-
cording to the relative humidity and susceptibility of leaf sheath, D:

The vertical development of lesions on rice plants in paddy fields. An

arrow indicates heading time,
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Fig.16, Vertical disease development
of sheath blight on a rice culti-
var, koshijiwase.
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Fig.17. Comparison of vertical development of lesions on rice plants infected

with the rice sheath blight fungus as observed in fields in 1977, 1979 and

1981 as estimated by the cumulative model curve. m—-m Vertical deve-

lopment of lesions on rice plants grown in paddy fields, e=——e: Cumu-
lative model curve of the vertical development of lesions. An arrow indi-
cates heading time.
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Fig.18. Comparison between the horizontal development of disease on rice
plants infected with sheath blight fungus as observed in fields in
1977 to 1981 and that estimated by the cumulative model curve.
A: The horizontal development of disease on rice plants in paddy fields.
B: A cumulative model curve of the horizontal development of lesions
(Table 3) according to the average temperature.
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Fig.19. Horizontal development of disease under different quantity of sclerotia
in fields in 1975 1977 and 1978,

1975, e—e: 64 x 10* sclerotia, w—s: 9x 104 sclerotia, a—a: 3x10*scle-
rotia/10a.
1977. e—8: 35x10* sclerotia, o—a: 21x10* sclerotia, s—a: 14x10%
sclerotia, o=—o0: 7 x 104 sclerotia, a—a: 2x10*sclerotia/10a,
1978, e——et 30 x10* sclerotia, w——a: 15x10* sclerotia, O-—gs 5x104
sclerotia, o=—0: 2x10*sclerotia, a—a: 1x10* sclerotia/10a.
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Fig.20. Relationship of the horizo-
ntal development of disease to

Pig.21. Comparison between the horizontal develop-
ment of disease on rice plants infected with

the quantity of sclerotia in fie-
lds. Index is shown as a ratio of
the horizontal development un-
der different quantity of scler-
otia to that under 5x10¢ sclero-
tia per 10 ares. A : Indexes
calculated from Fig, 19 (1975).
o : Indexes calculated from Fig.
19 (1977). M : Indexes calucula-
ted from Fig, 19 (1978),

sheath blight fungué as observed in fields in
1977 and 1978 and that estimated by the cumu-
lative model curve. Horizontal development of
disease and cumulative model curves (A, B, C)
modified vertical development of lesions (Table
3) under different quantity of sclerotia,

1977, A, o~—a: 21 x10% sclerotia, B, o—0s 7 x
10* sclerotia, C, a——a: 2x10* sclerotia.

1978, A, eo—a 15x10* sclerotia, B, O==Qt
2x10¢ sclerotia,
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hOEEEYFhTh, 27, I5AEEAL, FRCRFEHRROBSHRAESR L KEERD
EFAEE OB L 7o, EEFICHT 2 WIEMEL 2 FE L T0.67, 155 E L
T1.86% A\ Fo, 19784ERE & 19774EHE & RIS R O RAHE & KR D = FAE &1L
FIF—H L1,

LED#ERN S, BEERORLAESHOFEFHRREOHRENIHRER < BE bRDIFMk
iz, BHERCHTAHEMYETS I LI - THIEREEE Lo 7o,

3. ® ®
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KEERT e b RBEROEBY FRT 53, FoeBE LTV 5SROBROME
BIRA B UEND D, FAETIIHRMEE & HEEBE L Y KPERYHERIL, RCEERD
HHI L - THRBKRBOMBATET 2 HEYRF L.

RERBEEOHBY THT 2 iz EHRE 22°C ULk, HHEBESZLU EOHELREL -
HOFHZEREECT, 1Y) OFBERORIZRD, TOEL K EEARECEERL
SHEERFEMA LI, ZOHKE L - TRDLEKBEERO EFAHIRE TFERBCETSH
ERREFE-H LI, 2O E0b, RFEEOHIMIRROER & FHELBEFRLHD &
Bxls, B, Mib CGRER) B0k 3 RBE» LRFERR L FHRESR (&RHN
R FEFRED oBfREREL, MEoMCEGENY RV L, BEERY KT ER
BLLTEERALAFEORBMTET - 1,

BREXGEXRFCHFETH > T, H1KRELFETH 5EEE DS D2 B0 O RIRHRER
EEATHLLRURE L DN D, EFEEABC KT 5 RAEEH - RREROHEBORE
MEND, EEECHT 2 RFERROGEMEIED, HKER - BE2 DRDICKFERD €
FAERXFHIEL T, WO L BEEEZROBE L FRORFHRE L O EVIEOHBZ R
D, BEEROTEIL, BEE I IRFRERC, IhEEREEYSIETLREL T
%,

AETRRAGKRORBIEICHBRE L EERS JUEBRC L > THES RS, D, &
hODOBRYHAEGR D Z LIL X » TERAOKPERT e bRFKROMNLS TR L LS
ERERLI, LoL, 52, RELW, B L » THERIh LEROER O L
EOFREE ORI OWTUL, FARETIIBEHE L Cwicv, TOEAR, EROHDIIHM
B - BELBEFEAECZ LD, MR - BECERKI-TRTILNTE S Z LT X
b, FLBREBEEOGERANL LT, —BREREB TII—ROZEROERMDERIT)
TnrEZLNSE, LHL, ThBDOFEHIZOVTHKRKEEBRFHOBEY D 51DHRIT
IHLRBHEYINZ BLENRD B,

RETFEHO L 5 CHEERAELHT TV 2BB CIEERO 7 — 20 LEZR OHEEILIZ
ERETH D2, —BREBTOWRBBOREIRETHS LBbhs, BERE T, B
DI AHOBHEBCHEMCEEL TV AEEYTVRSZ LT L > TEET 5
LRODHEXHCLZ ENRRTH D, EELL I VBEORVCEKBOREEY LTS
T DI BRAEMERN L RAE R TV, B L TW 5,

VI. BEHAER - BEZRACEA FHRBOKFERDTT LB DR

AR L F R - THEE - BEL B 1 2 BRBEO LT ERS D VK TEERY T
W+ 284, HEERMR -  BERAFBRCHETCERETIHE OBE L YR ES L Bbh b,
Lo L, —BEBRES CIEER - BEONELHETH 5,

BB > BEFNKE & OBRICOWTURT TRIESD, KA HD, SIS skMRE
REEANOBIE T HIMRANTETA 2 LHELTV5, La L, HEBECREL T
HEBNEE L ORI ) DERIED LN D, KELDIKFOEFREOBILH,
N ED BECEELRIELTE), MEOHCERNMETHLEEREL T3,

A ¥ |
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AECIEERNER - BE,» OKRHE - BELXHET L HEyRA, KBOLEBERACE
LB EOBRES L AVT1 FFROKEERD = F LB Y ED, BRRAERLE
EHEE L7,

1.

BB LU nE h kORBHERRE - 0.

HHBLUEE

P RETEESOSEEIIEVE, Fo6hER - BERTE O DR Ut g

BREEOMERIVECLR L B>,

HERES L CHEN - RETREB0ZLOHAME & HEPIRBEURCTT LRI TH

%)

Fig.

800 —
s L
600 —
@
2
§ =
- 400 |-
=
s
é =
g
& 200~
o Ll 11
Augl 19 20 30
Date
22, Cumulative values of temper-

ature between rice hills and atm-
ospheric temperature obtained in
field weather observatory, o: Te-
mperature between rice hills, e:
Atmospheric temperature obtained
in field weather observatory.
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Fig.23. Vertical distribution charts of humidity

between rice hills. A: Growth stage of rice
plants in July 8-15 (plant height about 71-
80cm), B: Growth stage of rice plants in
July 16-25 (plant height about 81-90cm),C:
Growth stage of rice plants in July 26-31
(plant height about 91-100 cm), D: Growth
stage of rice plants in August 1-10 (plant
height about 100cm), E : Growth stage of
rice plants in August 11-20 (plant height
about 100cm), F: Growth stage of rice pl-
ants in August 21-31 (plant height about
100cm). Dodded line indicates a plant height.
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BMR - BEORE : FNECR LB - 7o,

2. BBER

1) #MEEESTEMATEL ORF

HbAH 20, 40, 60, 80cm DF X OHKRENRE & LR EARBEAES, TERNEE
EDRFEEYFEL

22T BB 20cm OB I OKERE L FEHASE (A FHRE) *ThXth#E
LR TH 3, HEBEERTEEAKE L Kb hEy2, WEOHEMT L {—&L
o TOZENDL, REBEERTERNOKR TRAEMETS 5,

2) HMEBELEEEANRELEOMRKR
AEHTIEERNOBE L EMEE & 0BfRYMa -, MEBREEYHAL T,
1977~1981FED 5 M7 A8 H~9 A4 B ¥ Tl 20, 40, 60, 80cm DHEIRE & HE
HPBEZHAETL, MECBFRAHRA LA, ¥, KXFOLABTRALFAEL, HEEBELE
X & OBRL AR L.
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Fig.24. Comparison between the horizontal development of disease on rice plants
infected with sheath blight fungus as observed in fields in 1977 to 1981 and
that estimated by the cumulative model curve. A: A cumulative model curve
of the horizontal development of lesions according to the average temperature
for each day when the average temperature rose above 22°C, and the humidity
between hills estimated by using vertical distribution charts of humidity bet-
ween rice hills and atmospheric humidity obtained in field weather observ-
atory was kept above 96%. B:A cumulative model curve of the horizontal
development of lesions (Table 3) according to the average temperature for
each day when the average temperature rose above 22°C, and the humidity
between hills was kept above 96%. C: The horizontal development of disease
on rice plants in paddy fields.
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ROBKEBEY R T AL ELLORIFBALLOTHSD, F23XALT7 H 8 H~15H
FTORELAIEF 71~80cm D & ¥ OXMEHENOKMEEOBES X TH 5. FIRICH
HBEORESAKEZ KMOLEBTRICERTT A16~250 (&L 81~9%cm) (23X B),
7 A26~31H (#X91~100cm) (#23XC), 8 A 1~10H (& 100cm) (F238D), 8
A11~20H (3£ 100cm) ($23KE) % X0'8 H21~31H (3 100cm) (E23MF) D3t
6 MAEMER LI, b2, 7TA2THOEESN Gl E150cm) OBENBLOL &, ik
20cm DRMEHEANOKREREILFEBHCH HING EFHAIMD & X TE S, KBOLE
TS BREEEOHBITE23XA S, KEBORI2NTRECET 2HES 2402 & K
FCHARREBELEE Y, RENE3oh TEL K3 AR SR,

LEOKEHL S, BEFNOEREL SKAMBEENCEEORIOKHEBEY KOLFRE
BRI U THETAZ ERRIETEEE o o,

3) BEANRESIVBECELD S AMNAROKTFEROETILHRLEERERR L

()4

BIECIRRHEE - BEFEORAEL BV TKEEBOER 1T > 7. ARTIIHERE - BE
DEREOMR I, HEEBEE: L TEEANOAFHREY, HEEEL L UIEERAD
BELHMBEOCMBLY T ULEBESMRE (F28X) » bERBEELYHAIY, BiEOHE
CHE > TREEROBEH AT, = FAieER L,

H24RI1977~1981E D 5 EMOFEBBI T 5 RFEHREOHER (HHC) L HEHA
- EBENSEHLLKFERD = 71 #iR CEBRABRA) THB, ILIFIETHLLE
KRR - BEOHIEN SHB LK FERO = F AR (BERERB) LAbRREL
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Fig.25. Comparison between the horizontal development of disease on rice plants
infected with sheath blight fungus as observed in fields from 1971 to 1976
and that estimated by the cumulative model curve.

:A cumulative model curve of the horizontal development of lesions

(Table 3) according to the average temperature for each day when the average

temperature above 22°C, and the humidity between hills using vertical dist-

ribution of humidity was above 96%, .- : The horizontal development of
disease on rice plants in paddy fields,
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19774EEE T RRRE « BEOERIES HRDIAEERD = FAMBRB) X v L EEHRNER
BED SRR - BEAYRDTHELLKAEERD = F A #R(A)DHBHLTHICE,
W€ 5 AR ERE(C) X h LEWA, BEEOHER & EPFT LTV 5, 1978F IR
B - BEOEEY HRO-ATERD £ 7 A iR s EEHEERE L @E—FK LY, BF
HNE - BEHDORDTHELLAEERO = F L HGOMCRY KR b, 1979FEIX
3E L LIMTFEF LK EEROEB YR L, 1980EEIFH T 1L LREGRLR
=B L, BFBE KEER) BRIl 7 LR b ER L, 198K
FHBOEVETHY, MeFAlge PEVERRLAY, HEE-BELDRDLET
AR BSRELE L OMICRY RARbR, LL, BEENE - EEX D KHEE - &
EEXROTHELLAEERO = F A gt 8 A, TEHCIREIHEE EF—&KLI,
—7, #25RIT1971~19764E % TD 6 b 2K EHERD = F A #iR L FRESBCES
FARFHRBORAELERCTH D, 1976FLETIHME - BEOEM R This-1DT, B
EHENE - BEL SHE - BEL RS TKEERO® FAERHEL, BEBATERL L
gL,
I7IEEREEROSRETH Y, KEREO =7 iR e BBATER L oD
Bbht, 1972~197640 5 1 ERII KR O & 7 L iR & EBRAEER L SITFTL
THBL I,

3. & %R

HUEREIEESANSE B CThEECATEEOBERNIR —~F L, DT &iT,
TTRELD, RALD, BT -» THEIh Tk, RETFEER L UTIKRBRE
RRELRL &, BEHNOBIETHIRANELEL LIS,

—%F, FROBECIHBEIEERERTHY, BSLULEOBERE TRRORALNE
CAW, ¥, WHOLRELKEEE L OBR, BEERENSAFZUTLS LBRTH
S THREITER ST, SEBEOREERIC OV THEVETHER L, & A2, KRHEE
RATROEBTRICHE L FBIh 50T, BERAOEEREY L0 ¥ FRARE LV, &
BECRERBECRENHNY BE, BEFEEYHVCCEFNNC7 A8H~8A3IHET
Of% 6 KL, BHEBE, OREEEY#ET L HErRA, KEEREOCEESHR%E
BULTRE L K EEBET b b RIFEROHEDS & FEICHKREEE, DRDI-HRHRBOH
BLRE—FK LD &5, RERECRESMRE AV CTRBHEE) b KFERY #E
LTER W EBbhs, L, KEERNELVSRE, & 19715 EG25RD
CRAPERD = FAHEENEE OB BBD bR D, ZOZEhbL, 1 XEDE
HHM, B ERORMNE KMEEARESS, ThbbEMEE L OBRIC OV TSI HILK
Hemz 2BHERD 5,

BRNBE LA * DR TN, HOSREE L BARNIEL, —RCEFIETR CRBEY
EREE-OL 51 C EEELPITME L T\ %, AL 5P L HEEEOEEIRM RN
EROBEL—HL, R 1IBEEOSV Y, AEEMYE L THRAICET 2 58I
BAEECEARRED TV, ARBOKMEEOEES HRLMEBRFELREIN

T ¥ !
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TWAZ L, RIFBELHE—THRI LD, ZTOFEMORED LV IZfhOREECEESE
AHERS LxBbhicv, UL, BERNEE L REEE : 0REHS MR T RITEINCH
FTBIERE-T, HEBREHMEBECHENTETHD, ZOMEEYAVGTKEERDOH
BAFETHD L Bbh b,

VI 41 *RREFOREFRHAZORRXLLEENERVCERNBOHE

AETREMECR L CBRNEOR MR HEA L UTA AR ORETFUAELEAL
L, BREDFHFAEELT -

1. HH&IUTEE

FICER L0 & D RORBFECHE - 7,

Pk PHEERBMECR LB - 1,

MEAE  BORCRLCHECH > TRARRLOCES S T OERCRS LR E
ORMERS IUELEHBEL, RESRERDL, TOREERNOETETHEMLCE
EEEER 6 Ti-> TEEOHEEXFHE LI, ¥, PRI 5 ERORINE
DOFBXEMEBECR LI HEL K -, —F, TR IZHEEE L RRECEHIEV,
VEOHECH > T, ThThEERS X OKEERD = FLERX RS, FNEORTHA
ALTRDI,

2. BRBER

1) LEERSITATEROETLGEE AL RRERONH *

1) SRR 2BRNECERR

HMEBECR TR L S AR L 2 HERE (D) FHEERL O ROCREBRO#
BRI Y ETE LIl > TD=(1.62X—32.4 - A/100 (XiIFEBEE, AlxR
WHRE) L TRbTZEnTED M), XHIBIE (L) \IHERE (D) 8.5
EERTHLIRI-THHEER, 10a X ORIRE (L) LFEER (X) B IURRKE
X (A) OMIKL=(41.31X—826.2) *+ A/1,000kg DBEARAH Y L2
BIERERHRCRER X (RHER) BESS IOEHED LA SE LU OKRMEE
IOELEHAEL, KA LV EHT 2, FHEER (%) =RLOBERS cm) /EHX (cm)
X100 (38 6 X(1),

(2 WRBO LMrERD 7 A B OrES

EhE, BEX FEER) REEER - BER L1 F40oRZIHO 2 o 0ERYELE
T, 1BZEDORMO RO FAMBEFERLTRDLILENTE S, Thbb,
APHGE LY 1 HY Y ORMOERYE 3R LMERLA0.5°C Z L OFEMERK (F7
#) ¥HAVCTHEARS,

KICRERBIELEE 100 % CHER L ORBRICHT 2 S BB &N FCER LIORBEROE
EEREIERYHVTHAND, ERCRBEREE & Vv FmEROSUAYBEERIILE F
9%K) A%, ARIKMEBEORESMN (23X LE{2EERHTTRT 5 HBER
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Table. 7. Vertical development of lesions Table. 8. Relative humidity correction
on rice plants infected with sheath for vertical development of lesions
blight fungus under various temp- on rice plants infected with sheath
eratures, blight fungus.

Average \l/er'tical dev'elop rrient of Relative humidity Index of vertical
temperature esions on rice p‘ants .,
under 100% relative %) development 2)
o humidity (cm/day)
84 0.10
19.0 0.27 85 0.24
19.5 0.40 8 0.38
2'2 g'ﬁ 87 0.52
. : 88 0.66
21.0 0.70 89 0.77
21.5 0.81 90 0.87
gg ? Z; 9 0.89
: : 92 0.7
23.0 1.13 93 0.94
23.5 1.18 94 0.95
24.0 1.24 05 0.96
;g'g :i’; 9% 0.97
: : 97 0.98
iﬁg :j; 98 0.99
: ' 99 1.00
26.5 1.47 100 1.00
27.0 1.51
27.5 1.55 a) Ratio of vertical development of lesions
28.0 1.58 under various relative humidity to that
28.5 1.56 under 100% relative humidity.
2.0 1.55
2.5 1.53
30.0 1.50

DEEXRTESELLYHGTERLL, AR ERCYY), BREEORES MXKNH
BREEYHLZI A T, BHAERLCVW5EE, Thbb 7 B3tk 20em, 8H1H
~20H ¥ Tl E30cm, 8 B21H LI E40cm DL TIT - 7o,

HHEE - BESOFERLUCREERD = F A ENREFRIEREY B2 5841, K&
REEREY LIREL T5, REFRMEREIRBLERY  EHTH HRE28°C, BEL100%
EHETRETH1 XEORIHOBTLLRBER L OBRFRTH Y, F4KE BME(LL R

(BB10%E) %AV 3,

LEROEFCHELL 1B ORMERY IEABEETAZ 22X b, RHOLMERT

TthbREENE LR, ZOEXENTE 2 LRHESE (X) BEbh3,
(3) KPR = 7L BEOIEH
ERA (RBRFAHE HHE - BERS JOEBEO 2 20ERYHAXALT, 1AZED



150

e REABR S

265 (1984)

Table, 9, Vertical development of lesions on rice plants infected
various growth stages of rice plants,

Atmospheric
humidity (%)

65
66
&7
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

87
88
89
90
91
92
93
94
95
96
97
78
99
100

July 1-25 July 26-31
Humidity . Humidity .
beween | Gl oment | Petveen | G et

85 0.24 — 0.00
85 0.24 — 0.00
86 0.38 84 0.10
86 0.38 85 0.24
86 | 0.38 8 0.38
87 ‘ 0.52 88 0.66
87 0.52 88 0.6
87 0.52 89 0.77
88 0.66 90 0.87
88 0.66 9N 0.89
88 0. 66 9 0.89
88 0.66 9 0.89
88 0.66 9 0.91
89 0.77 92 0.9
90 0.87 93 0.94
9 0.89 93 0.94
92 0.91 94 0.95
93 0.94 94 0.95
94 0.95 95 0.96
94 0.95 95 0.96
94 0.95 95 0.96
95 0.96 95 0.96
95 0.96 95 0.96
9% 0.97 % 0.97
9% 0.97 9 0.97
9% 0.97 9 0.97
9 0.97 96 0.57
97 0.98 97 0.98
97 0.98 97 0.98
98 | 0.99 98 0.99
98 0.99 98 0.99
98 0.99 98 0.99
9 1.00 99 1.00
99 1.00 99 1.00
100 1.00 100 1.00
] 100 1.00 100 1.00

a) Ratio of vertical development of lesions under various humidity between hills



with sheath blight fungus under various atmospheric humidity and

T A XENRORE L HEFOTHE

August 1-10 August 11-20 August 21-31
Humidity Index of Humidity Index of Humidity Index of
between vertical between vertical between vertical
hills (%) |developmenta)| hills (%) [developmenta) hills (%) |development2

— 0.00 — 0.00 - 0.00

— 0.00 — 0.00 — 0.00

84 0.10 — 0.00 - 0.00

84 0.10 — 0.00 — 0.00

85 ‘ 0.24 84 0.10 — 0.00

86 0.3 84 0.10 — 0.00

87 0.52 85 0.24 — 0.00

88 | 0.66 85 0.24 — 0.00

89 0.77 86 0.38 84 0.10

89 0.77 86 0.38 85 0.24

8% 0.77 86 0.38 86 0.38

89 0.77 86 0.38 86 0.38

8% 0.77 86 0.38 86 0.38

90 0.87 87 0.52 87 0.52

90 0.87 87 0.52 87 0.52

N 0.89 88 0. 66 88 0. 66

21 0.89 88 0.66 88 0.66

92 0.91 89 0.77 89 0.77

92 0.91 89 0.77 8% 0.77

93 0.94 90 0.87 90 0.87

93 0.94 20 0.87 90 0.87

93 0.94 920 0.87 90 0.87

94 0.95 90 0.87 AN 0.89

94 0.95 12 0.89 91 0.89

94 0.95 ?1 0.89 92 0.7

94 0.95 92 0.9 92 0.9

95 0.96 93 0.94 93 0.94

95 0.96 94 0.95 93 0.94

96 0.97 95 0.96 94 0.95

96 0.97 95 0.96 95 0.96

?6 0.97 95 0.96 25 0.%96

97 0.98 96 0.97 96 0.97

98 0.99 97 0.98 97 0.98

98 0.99 98 0.99 98 0.92

99 1.00 99 1.00 99 1.00

100 1.00 100 1.00 100 1.00

to that under 100% relative humidity

'y
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plaias-2 =8

Table, 10, Vertical development of
lesions and susceptibility of
leaf sheaths after heading under
the most favorable conditions,

Values calculated

Days after _fr_om the susceptib-
heading ility of le(it;n )sheaths
-5 0.71
—4 0.74
-3 0.76
-2 0.79
-1 0.84
0 0.86
1 0.95
2 1.12
3 1.19
4 1.25
S 1.32
6 1.38
7 1.45
8 1.54
9 1.62
10 1.71
11 1. 69
12 1. 66
13 1. 64
14 1.61
15 1.59
16 1. 56
17 1. 56
18 1.56
1?2 1.56
20 1.56
21 1.56
2 1.5
23 1.5
24 1.56
25 1.52
26 1.47
27 1.43
28 1.38
% 1.34
30 1.29
31 1.25
32 1.20
33 1.16
34 LN
35 1.07
36 1.02

#2658 (1984)

Table, 11. Relation between atmospheric
humidity and humidity within canopy
20cm high above the soil surface.

Atmos- Humidity within canopy
pheric
humidity | July July |August [August |August
(%) | 1-25 | 26-31 | 1-10 | 11-20 | 21-31
75 88 21 90 87 89
76 88 9 20 87 89
77 87 92 N 88 90
78 89 92 91 88 90
79 90 92 b4l 90 20
80 90 93 92 90 90
81 N 93 92 920 20
82 21 93 92 9 9
83 92 94 93 N 7N
84 92 94 93 92 21
85 923 95 94 93 92
86 93 95 94 93 92
87 93 ?5 94 93 93
88 94 95 94 93 93
89 94 95 94 94 93
20 94 96 95 94 94
N 94 9 95 94 94
92 95 9 95 95 94
93 95 96 95 95 95
94 95 96 95 95 95
95 96 97 9 9% 96
96 98 98 97 97 97
97 2% 99 28 98 98
98 99 99 99 99 99
99 100 100 100 100 100
100 00 | 100 | 100 | 100 | 100
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Table. 12, Relationship of the horizontal development of disease
to the quantity of sclerotia in fields.

Number of sclerotia* 5 10 20 30 40 50

Index of horizontal

development** 1.0 1.4 2.3 3.2 4.1 5.0

* Number of sclerotia per 10 ares.

** Index is shown as a ratio of the horizontal development under different density
of sclerotia to that under 5x10* sclerotia per 10 ares.

KPHERD = FAMBELERLTRD S, T7hbb, #k 20cm DHREEEMN 92% LI LT,
HEHSEN 22°C LEOMELYHREL-BOAPESELS, 1HY) OFHELEIE
IRk, EAEETAZ L L KEERENEOR S,

K, ThThOBEBOEZRCIE LT, FI2RC A THEEYE UCEB I I 58Ty
15, FI2ZROBEBHC T 5B EMBLF0MELHMELLALOTH S,

FROBEFCR - TEHLEEY 1 B S L ERBEET S L RFER (A) »BLh3,
%) ZFAFECE > THRALLZRREEZBEORNE & O L

LREOBEC X » TROLEFHEER (X) ERFHEER (A) 286HQ 0K, D=1.62
X—32.4) - A/IOOCRALTHEE (D) %, ¥xFH6RA)DOK, L=>41.31X—826.2)
A/1,000kg ifRA L TRUNE (L) %3ET 5,

135131976 ~19804E.0 5 M EL OEERIC L 52 EEOHEE L BINES X OUATF Rk
Yo TEHELHEELBNEOCBRTH S, 1976FEEOEMRIC X 5 EEOWERIL6.9

Table, 13, Comparison between the actual yield loss on rice plants
infected with sheath blight fungus as observed in fields from
1976 to 1980 and that estimated by the forcasting model.

Year X A D L
% % | % kg
1976 1 45.0 17.0 : 6.9 13.3
2 42.3 2.6 8.4 21.5
1977 ; 1 48.2 23.0 10.5 26.8
| 2 51.6 31.7 16.7 42.6
1978 1 37.1 14.0 3.9 9.9
2 34.0 9.3 2.2 5.5
1979 1 46.0 16.0 ‘ 6.7 17.2
2 43.7 19.3 | 7.6 19.4
1980 1 47.0 25.6 1.2 26.2
2 51.0 26.4 13.7 34.8
1 : Observed value, 2 : Estimated value,
X : Relative height of the uppermost lesions to the plant height (%)
A : Percentage of affected hills (%)
D : Disease incidence (%)
L : Yield loss (kg/10 ares)
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%, ERHEC X AMEIL8.4%, 197TTEEI210.5% £ 16.7%, 19785 EX3.9% L 2.2%,
19794EBEIX 6.7 % £ 7.6 %, 1980 EI11.2% L 13.7%Th Y, HEBOITHITSEE IR
WT1~6%®\ LvL, EEOHEEARVEORICIXFTEE LB, BEHEOEN
BB L, —7, EEEORINEILI976EEE 10a 24 0 13. 3kg Xt L, FHE{#EIL 21. 5kg, 19
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A FERIROBER L BN OV TRRS OMELR D D, ChOOHEFEEFERAD > b,
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FROFRXTEFBECRNEYEL, KAETODRNLHEEVHETHL I 0D, AR
ZCREFEROFROBELERA, 1 AR ORBEIE» DEEEYRDIERR, Y=
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AEFNORIBEINRNTH LT TRHBFEHLBLTEH, OIS * OREHEA,
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Table, 14, Influence of cultural and environmental conditions
on the disease,

Disease Conditions on the Conditions on rice s
development pathogen plants Weather conditions
Density of sclerotia Density of planting Humidity within the
Vertical . . T . canopy sats
Virulence to rice Susceptibility of rice | Temperature within the
plants plants canopy
Virulence to rice Density of planting Humidity within the
. plants canopy
Horizontal Susceptibility of rice | Temperature within the
plants canopy

AZEAETFHBCED Eifleh - BRE LT, KEERORTIXBREROKRES, 13

OftFEED 2 cOERE, HUEBROHTIIRBEHEAOKRENOBRATH S, Thb0BEHE
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DEDEDREER L OBOFEEOERICOWT L AR TIREERD Eidinh - o,
X2, BROMEEEIIUAKHOR - BECEEY S L5 L2 b, FERIGNE - BET
T+ AS-TEBLOELE, LAL, KEEBOELVWEETIIKFELERD T AR L
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Summary

In this paper severity and its yield loss was extensively studied in rice sheath
blight disease. A method to estimate the yield loss or the severity by the disease
will be described first, followed by model of vertical development expressed in terms
of the upward development of sheath blight lesions and model of horizontal disease
development expressed in terms of the increase of diseased hills of sheath blight and
then described forcasting model of rice sheath blight disease.

1. Estimation of the disease incidence based on the height of the lesions in rice
sheath blight disease

The methods to estimate the severity of rice sheath blight disease caused by
Rhizoctonia solani Kiihn were investigated with an aim to find a method which saves
time and makes simple to test it. Rice cultivars, 1,429 foreign cultivars from more
than 40 countries of the world and 277 domestic cultivars, were tested for the height
of the uppermost lesions of rice plants, relative height of the uppermost lesions to
the plant length and the degree of disease incidence estimated by the Yoshimura’s
method. All cultivars were inoculated by putting bits of the mycelia grown on
wheat bran medium into the hills on July 15, 1976, and vertical development of the
disease was assessed on September 1 to 6. Vertical development of the disease was
always more extensive in early maturing cultivars than in late maturing ones.
Statistical analysis enabled one to estimate the degree of disease incidence (Y) from
relative height of the uppermost lesions to the plant length (X) by the following
expression, Y=1.62X—32.4. The value X was estimated as X=0.73Z—4.13, where
7 is the height of the uppermost lesions. Estimating of the degree of disease incid-
ence according to those formulae is more efficient and simple than one according to
the Yoshimura’s method.

2. A method for estimation the yield loss by the rice sheath blight disease based

* Received: october 21, 1983
(1) Present Address: National Institute of Agro-Environmental Sciences: Kannondai,
Yatabe, Ibaraki 305, Japan
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on height of the lesions and percentage of affected hills in rice

A method to estimate the yield loss by rice sheath blight disease were investi-
gated with relative height of the lesions to the plant length and percentage of the
affected hills. Whole disease incidence (D) at the maturing stage could be represented
as product of disease incidence of affected hill estimated by relative height of the
uppermost lesions to the plant length (X) and percentage of affected hills (A) because
it was calculated as

D=(1.62X—32.4) A/100.
On the other hand, the loss of fully ripened kernels has been estimated to be 8.5g
per 3.3m? for each additional 1% disease incidence, from which the following equ-
ation was derived (L represents yield loss in kg per 10 ares).

L=(41. 31X —826. 2)A/1, 000.
The yield loss obtained in paddy fields in 1976 to 1980 was in accord with that esti-
mated by the formula.

3. Influence of environmental and physiological conditions to vertical disease
development of sheath blight.

Thirteen cultivars of rice plant with different heading time were tested for
vertical development of sheath blight caused by Rhizoctonia solani Kithn under varied
environmental and physiological regimes. Vertical development of lesions of rice
plants under 100% relative humidity (RH) was 0.48cm at 20°C; 1.13cm at 23°C;
1.35cm at 25°C and 1.58cm at 28°C. The ratios of vertical development of lesions
under different relative humidity to that under 100% relative humidity (at 25°C) were
0.99 at 98% RH; 0.96 at 95% RH; 0.87 at 90% RH and 0. 38 at 86% RH. Vertical
disease development was always more extensive in early maturing cultivars than in
late maturing ones. Delayed sowing resulted in a decreased vertical development. On
the other hand, when these varieties were sown and planted to have the same
heading date, difference in the degree of vertical development between the early and
late cultivars became small. These results suggested that the vertical development
of sheath blight was correlated with physiological condition of the sheath rather
than the environmental conditions and let us to analyze starch and nitrogen con-
tents in sheaths as factors reflecting physiological conditions associated with vertical
spread. Starch contents in sheaths of the early cultivars were 5.0—21.2mg/g fresh
weight and mycelial growth on nitrogen-containing media added with starch at this
range of concentrations was as good as that observed in these sheaths. On the con-
trary, starch contents in late cultivars were 24,7—32.2mg/g fresh weight, and the
fungal growth on media containing this level of starch was reduced even if incre-
asing concentration of nitrogen was added to the media, suggesting that sheaths of
the late cultivars might be nutritionally less favorable for the fungal growth than
those of the early cultivars. Starch content in the sheaths of early cultivars rapidly
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decreased with time in contrast to the slow decrease in these of late cultivars. These
results suggest that the vertical development of sheath blight is correlated with the
quantitative changes of nitrogen and starch contents in the sheaths. The susceptib-
ility of leaf sheaths to a sheath blight fungus correlated with their maturity. The
vertical development of lesions observed on 2-, 5, 10—, and 15-day-old sheaths
after heading under the most favorable conditions (at 28°C, 100% RH) was 1.12,
1.32, 1.71, 1.59cm per day, respectively.
4. Model of vertical development of sheath blight lesions on rice plants.
Vertical disease development of sheath blight caused by Rhizoctonia solani Kiihn
was investigated with a rice cultivar, koshijiwase, under different temperature and
relative humidity conditions. Model curves of the vertical development of lesions
were made as a function of temperature, relative humidity and susceptibility of the
rice plants. The first model curves was obtained by a calculation of the vertical
development of lesions under the average temperature. The second model curve was
obtained as modified the first one according to the relative humidity. When the
daily calculation values of vertical development of lesions were larger than the values
calculated from the susceptibility of leaf sheaths, the values calculated from the
susceptibility for each day were used. Thus, the final model curve of the vertical
development of lesions calculated from the temperature, relative humidity and sus-
ceptibility of leaf sheath almost coincide with the vertical development of lesions
observed in paddy fields in 1971 to 1981. These models will be useful for forcasting
of rice sheath blight.
5. Model curves of horizontal disease development of sheath blight on rice plants
Horizontal disease development expressed in terms of the increase of diseased
hills of sheath blight caused by Rhizoctonia solani Kithn was investigated with a
rice cultivar, koshijiwase, under different temperature and relative humidity. Model
curves of the horizontal development of disease were made as a function of different
temperature, relative humidity and density of sclerotia. The horizontal development
of disease was replaced with vertical development of lesions under the average
temperature for each day when the average temperature rose above 22°C, and at
the same time the humidity between hills at the height of 5 cm above the soil surface
was kept above 96%. The first model curve was obtained by calculation of the
vertical development of lesions. The ratios of horizontal development of disease
under different quantity of sclerotia to that under 5x10* sclerotia per 10 ares were
1.4, 2.3, 3.2, 4.1, and 5.0 at 10x10*, 20x10% 30x10% 40x10% and 50x10*
sclerotia, respectively. The second model curve was obtained as modified the first one
taking into account the quantity of sclerotia. Thus the final model curves of the
horizontal development of disease calculated from the temperature, humidity between
hills and quantity of sclerotia almost coincided with the observed horizontal develo-
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pment of disease in paddy fields from 1977 to 1981. These model curves will be
useful for forcasting of rice sheath blight.

6. Model curves of horizontal disease development of sheath blight using humidity
obtained in field weather observatory.

The methods to estimate the temperature and humidity between hills under
different growth stage of rice plants were investigated with atmosperic temperature
and humidity obtained in field weather observatory. The temperature between hills
was almost the same as the atmospheric temperature. The vertical distribution chart
of humidity between hills at each growth stage of rice plants was obtained with a
rice cultivar, koshijiwase. Model curves of the horizontal development of disease
calculated from the vertical distribution charts of humidity between hills coincided
with the model curves of the horizontal development of disease calculated from hu-
midity between hills observed in paddy fields. These vertical distribution charts of
humidity between hills will be useful for forcasting of rice sheath blight.

7. Forcasting model and estimating of the yield loss according to those model

Forcasting of rice sheath blight disease were investigated with ratio of the
height of the lesions to the plant height and percentage of the affected hills.

1). Whole disease incidence (D) at the maturing stage could be represented as pro-
duct of disease incidence of affected hill estimated by ratio of the height of the
uppermost lesions to the plant height (X) and percentage of affected hills (A) became
it was calculated as D=(1.62X—32. 4)A/100.

2). The loss of fully ripened kernels has been estimated to be 8.5g per 3.3m? for
each additional 1% disease incidence, from which the following equation was derived
(L represents yield loss in kg per 10 ares). L=(41.31X—826. 2)A/1, 000.

3). The daily calculation values of vertical development (X) were expressed in terms
of ratio of the height of the uppermost lesions to the plant height calculated from
the temperature, relative humidity and susceptibility of leaf sheath.

4). Model curves of the horizontal development (A) expressed in terms of the in-
crease of diseased hills of sheath blight calculated from the temperature, humidity
between hills and density of sclerotia.

5). The yield loss obtained in paddy fields in 1976 to 1980 almost coincided with
that estimated by the model.
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