


AN R

MES BEA I#HW EH

H L8 & Ko

2001



nE M

FHEEREMNE T PEFBRARGRIER, AAY REYK
B R FHE AREMENS TEDFFGE, 2HXD 48 16
B, B—RIEBRMRT/PEABROREMNE 25 BORILE . R E MR
TR EEHRURGAIIG: B AN AT BRSMIABRRRTRY
B RERIRAA: B ZRIRR T D E FBRIENBEER RS
SRR G MSE A 7 DNA 40 Finit e f R A BEBLR 8 Ui
AT HAMNUME SRR RO SR AR, Rt 5 A AT
JEREIE, R, FBATGNSEYIRES RE BEE FHERS
TFAEYFFNGBAXTRIBHBTAR SRITEMETLRARS
%,

B BENME (CIP) 8 i

NEFRBINCTI AL, R LA . 305 B4 i R4, 2001.6
ISBN 7-03-009199-X

I./p- T.0OK--OfR--- M. /ME-HBH-TR IV.$435.121.4
o B R A P 4 CIP $3E B <7 (2001) 58 05974 &

# 8 2 ko R

AR K FRBALHT 165
BB ST 100717

RE® M HE
B RTT HHFEBIERH
2001 4E6 A% — M FFA: T87x1092 1716
2001 4R 6 AK—WER K. 1512 BR: 4
EN: 1—1000 F¥#.: 339000

EHr: 45.00 5T

(WA R FRAE, BRARFRS FiK))



(UPERBRAR) RBERS

R RER BIRM E@RS

RER: k&t hRK AHT MK RKES

B OE BBRESAF):
R SEFE KRERN EWB XNEE RHE TR

fippe % B 3k B MK RRES HRIEE RAETR
F#HE Mm% sEL BeR fRK wEKR B



Fr

HEREARKREPZAEFRERRNEER RS — AHRKILH TFTHAER 4
MAEXMALABEREX , ZEFEHHES 12w, 5B/ ESERKY 14, FELSHR
HAURZER BHER BN XU, MEABREEEY RHH. £ EIE mEm e
T MEY . FEREPE AMMMEREREHK GV NERBRY B, 7K
W EERMBEY BEYE. B, MEFRERC R R LENEERE.

REFFNEFRBREF B ML, BAT L5, EE MM FTIY LR EFRIE
X300 R, RME MBEFT Ehn BEHSE - ER¥RESREROKE S H
RRETFEER. KPLOR, EREEEYERE, BORIE, FELEHRR, RELE.
KRR KA PR, SUIRAESE SR RIBUERA A, R BRI RA BRI R
FOTH PR T AR H AR LR RV AHER BRI E RN E 3 5.7
7840 Fan i (R) , A IEF MARE , E WS U RIT AN DEFBRBEREZ — 5%
55 HE 158 B2 HRTE BRERKES  PHRABRF M, e AEYEART RN E
PP BRI RN 1 SHEGE 95, ALK L B8 L BSEEHFHEKE
ARS8

IHRERUPERRREFRNEFAERB RN —. B, B DNEFRBRFR
G, BRI R TINELE RGN MRS FAY¥SEERE AN, EREHE .
T HSE SN ME. B 20 2 70 F£RR, 5 BEFEREX/NEY R PO NER
BRER RSB TRPESEXR, BEFR5XE MEX KB FLEENHE
Pl T EHRSEXRR.

AAEE U TAESEERVERL , BUE Py SN R R — B R — 1, 8k
RGN B T /NEFRBIRTII R, LANGREARSW, 5/ E RBARBIIH

HEA.
s e

TRARFLERLK TRARLEIELSHHILE
=O0O0%+—A+=8



Foreword

Fusarium head blight or wheat head scab causes severe production losses worldwide, ‘es-
pecially in warm and humid environment. It also affects grain quality and induces toxicologi-
cal problems in humans and animals. Concerns about toxin-related illness caused by fusarium
have increased in recent years. Part of the reason is the increase in the incidences of fusarium
in several areas of the world, namely the United States, Canada, and several European coun-
tries. Scab has plagued wheat and barley production in many areas of the United States and
Canada for much of the 1990s. In USA alone, yield and quality losses on farms was estimat-
ed in at least 18 states valued over 2 billions.

Fusarium head scab is a major disease in the Yangtze Valley and northeast China and can
affect more than seven million hectare of wheat. In recent years, wheat scab has spread
quickly to the Yellow and Huai Valley. It is estimated that some 2.5 million tons of grain
may be lost to scab in epidemic years. In China, the earliest scientific report on wheat scab
appeared in late 1930s and breeding for scab resistance started in early 1940s. Much progress
has been achieved after the founding of People’s Republic of China in 1949. Chinese plant sci~
entists first investigated various basic and applied aspects of scab disease. The species compo-
nent, life cycle,and host rage of pathology, and optimum conditions for epidemics of scab in
China were clarified. The difference in aggressiveness of pathogen isolates collected from dif-
ferent locations in China, inheritance of scab resistance,and chromosome location of scab re-
sistance genes in several Chinese genotypes were reported. The screening method for inocu-
lum preparation, techniques for mass and individual inoculations, and grading scale for host
response to scab were established. A large-scale screening of germplasm resources for scab re-
sistance from nation-wide collections was organized, and a number of local and improved vari-
eties were identified as stable resistant resource. Sumai 3 has been considered the best resis-
tance resource internationally. Varieties with moderate resistance, but better adaptability and
yield performance such as Yangmai 5 and Yangmai 158 have been successfully developed and
widely grown in Yangtze Valley. Chinese scientists also adopted some additional new ap-
proaches such as mutation, somaclonal variation , and modified recurrent selection with the aid
of Tai-gu dominant sterile gene, and exploitation of resistant genes from wheat related species
such as Leymus racemosus , Roegneria ciliaris ,and R . kamoji . China’s leadership in breeding
for scab resistance is reflected in the International Symposium on Wheat Improvement for
Scab Resistance held on May 5~9,2000 in Suzhou.

CIMMY'T has been closely working with China on the genetic improvement of scab re-
sistance in the last 15 years and a shuttle breeding program was established between CIM-
MYT and China. The breeding progress at CIMMYT for scab resistance has been highly de-
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pendent on the use of Chinese germplasm. Chinese wheats have also been widely used in other
programs with objectives for improving scab resistance throughout the world.

Wheat Scab Research, edited by Prof. Lu Weizhong and his colleagues in Jiangsu Acade-
my of Agricultural Sciences, has documented all aspects of wheat scab disease including
pathology , epidemics and disease control, screening and prebreeding for scab resistance, inher-
itance of scab resistance, and breeding for scab resistance. I believe that Chinese experiences
in scab research will provide valuable information to colleagues who work on wheat scab in

other countries.

S. Rajaram
Director of Wheat Program and Distinguished Scientist
CIMMYT
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F—F
INEFRBRABRE

1.1 BRE RS

INEFRBHRED EBERE] Gibberrella zeae (Schw.) Petch] SRR E, NEE
MR BEER T AR Y, S EME R EEAEE, U EERARRR(E
MIO~N), EBFEKREN TN B ARSI E (Fusarium graminearum Schwabe),
WRAEE NS CRAGE , BB 5| &/ NETE A BRI AR R SR IIEIN, BF 20 S8
TIARPEER

Johnson % (1920) #1 Dickson (1921, TEXE R I/NE KREIRIRIEHEHA 98%
LA b ATRSE AR [ Gibberrella saubinetii (Mont)Sacc],/GRM AT HERE ., HANKE
Y8 T) B [ Fusarium culmorum (W. G. Smith) Sacc ] 7 % 4k 7] & [ Fusarium avenaceum
(Fr.)Sace. ] RHEALBFR T, Gordon(1944) T 6 £EEH[A], A\ 3094 /g | k3 FIatesE fb
FHes L, B E] 16 MRIJEMEER, RP LIRS 6 X —FRIIE N T EH
TR, B AT RE  EE R EE B R IR RS S

REFZRETIEE A 20 g 50 FRLK, N ERABRNBRERET KEHN
PR 5EE. STRKOQISSH) NKILHBMK/NEMRF L EIRBREEITE HOHRITHE.
HABREE TI B (Fusarium moniliforme ) MIREZE SR IIHE 4 1 Fh, 20 tH48 70 FR PP ZE 80 45
AR, RERITR B8 0 U B0 L5087 VRS 2 A TR ERK
FHAEBTR T &3/ N E R BRI MRS, B ME R B SR 7 2 B AR 48 B 5044 6300
U EEEA S EEE 27 MRTEMSREM(R LD, ENTHERGHRIIE . HOH
JIH EFER I X BWITERREM F. avenaceum var. graminum (Corda) Sacc. ].
MFERTIEHERZM [ F. avenaceum var. herbarum (Corda) Sacc. 1. BB II B[ F.
moniliforme Sheld. emend. Snyder et Hansen ] 3Bk 8k J] B B LR (F . monili forme var.
subglutinans Wr. et Rg. ) . KBEEE I B (F. equiseti (Corda) Sacc. ) AWM T1 1 BS54 fh
(F. equiseti var. compactum ) KRSk TV K EF (F. equiseti var. longipes) .5 1E 7]
Wi F. nivale (Fr.) Ces. | EBEIIEAMEMF. nivale (Fr.)Ces. var. majus Wol-
lenweber ] . R #L Bk T B (F. oxysporium ) RFLEETIE 55 LR [ F. oxysporium var.
redolens (Wr.) N.Comb. ) S TSR J1 B (F. acuminatum Ell. et Ev.) FE 48 TIE (F.
lateritum Ness emend. Snyder et Hansen) . =R TJH [ F. tricinctum (Corda)Sacc. ] 2¢
¥RGR TIBE (F. semitectum Berk. et Rav. ). ¥4 1 KR [ F. senitectum Berk. et
Rav. var. majus Wollenweber ] SRR TIBE[ F. fusarioides (Frag. et Cif. )Booth]. 25 fi i
JIB(F. camptoceras Wr. et Rg.) . FiiR B I [ F. solani (App. et Wr.)Wr. emend.
Snyder et Hansen | . #¥A B #4 4% JJ B ( F . sporotrichioides Sherb. ) RIS I HEE M
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F1.1 HEANEFERFENHMRXSSHE
Table 1.1 Type and distribution of Fusarium sp. causing wheat scab in China

WITER LR Fusarium sp.

SFECE L ERRK)

Distribution

FOWRIE

Fusarium graminearum Schw

HERIH

F. culmorum{(W.G. Smith) Sacc
AR

F. avenacaum (Corda ex Fr.) Sacc

MHE RIS

F. avenaceum var. graminum (Corda) Sacc.
TR ] B B R

F. avenaceum (Fr. )Sacc. var. herbarum (Corda)Sacc
ik it AN ]

F . sporotrichioides Sherb

HIB: Al ) B R R A R

F . sporotrichioides var. chlamydosporum

B EHAIR I

F . arthrosporioides Sherb.

YT

F. semitectum Berk. et Rav.

FBRHWT] KR

F. semitectum Berk. et Rav var. majus Wollenber
AR BT

F . equiseti (Corda)Sacc

NG AP LR

F . equiseti var. compactum

AREH TR B

F. equiseti var. longipes

ALY AN |

F.acuminatum Ell.et Ev.

BEAMRTHE

F. sambucinum Fuck.

339K T ]

F . lateritium Ness

=53 I ]

F. moniliforme Sheldon

S HI R I

F. oxysporum Schlechtendahl

R SRR LB A

F . moniliforme var. subglutinans Wr. et Rg.
SRR T B3 S5 AR

F. oxysporium var. radolens(Wr. )N. Comb
it Y- |

F.sonali (App.et Wr.) Wr. emend. Snyder. et Hansen
1L -

F. nivale(Fr. )Ces

£ 1 M) PNk

F. nivale (Fr. )Ces. var. majus Wollenweber
ZHEMIH

F. tricinctum ( Corda)Sacc

R E

F. fusarioides(Frag. et Cif. )Booth
TARIIH

F. camptoceras Wr. et Rg.

7} 5,48 71 B

F. concolor Rg.
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F . sulphureum Schecht Sacc.
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