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Evaluation of Fusarium Head Blight Resistance and
Identification of Resistant Germplasms in Different
Populations of Roegneria kamoji Ohwi
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Abstract: Wheat is globally one of the most important grain crops. Raising its yield and quality is of
great significance in ensuring food security and human health. Fusarium head blight ( FHB ) may seriously
destabilize and lower the yield and quality of wheat. Wild relatives of wheat are considered important effective
sources to explore for FHB resistance. In this study, thirty-one germplasm accessions of Roegneria kamoji Ohwi
from China and abroad were tested for FHB resistance over two years under field conditions, by deployment
of two infection methods of spore spraying method and single flower instillation. The results showed that R.
kamoji Ohwi had moderate anti-invasion, excellent anti-expansibility, good overall resistance performance,
diversified disease-resistance ability, and a few of the populations had both excellent anti-invasion and anti-
expansion abilities. Among the 31 accessions, 4 were resistant ( R, accounting for 12.90% ), 22 were moderately
resistant ( MR, accounting for 70.97% ) and 5 were moderately susceptible ( MS, accounting for 16.13% ). The
accessions 88-89 282 ( Altay, Xinjiang ), Pr 87-88 353 ( Ya ' an, Sichuan ), Pr 87-88 352 ( Ya ' an, Sichuan ) and
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88-89 304 ( Kyoto, Japan ) were identified as elite resources resistant to FHB from our two-years experiments,

and they may be used for transference of FHB resistance to wheat for cultivar improvement.

Key words: Roegneria kamoji Ohwi; FHB resistance ; wheat; spore spraying; single flower instillation
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Table 1 Materials used in this study

Jris Gt P37 5 Gt P37

No. Accession Source No. Accession Source

1 88-89 271 S 17 Pr 87-88 347 o] )
2 88-89 272 S 18 Pr 87-88 348 Gl
3 88-89 274 o D)1 R 19 Pr 87-88 349 o DY) 1 e
4 88-89 275 F ] P 20 Pr 87-88 350 o ] D ) 1 2
5 88-89 277 o] D) 1 21 Pr 87-88 352 o ] ) 1 2
6 88-89 279 o O )| 22 Pr 87-88 353 o] ) 1
7 88-89 281 H I 23 Y1416 P DY) 1
8 88-89 282 F ] T A % 24 ZY1007 o ] U 1] R
9 88-89 283 HE )1 2 25 ZY 13001 e ] ) 1 AR
10 88-89 284 o ) U ) o 22 26 ZY 13002 GRSl PR
11 88-89 285 U 27 ZY 13003 e R DY S
12 88-89 286 o DY) 1 R 28 ZY 14026 I ARTT
13 88-89 288 T E HTL 29 7Y 14028 P AR
14 88-89 289 S 30 ZY 17002 o] D) 1 2
15 88-89 304 H A 31 ZY 17003 PR R
16 Pr 87-88 344 RFA

1.2 KEHE
1.2.1 HEEE 5 S P b R 2E T
Hiy (G AR T Y T DX RS ) R U 1 A sl A 27 22 M B
AN B & b ( BGAR T S2 MM T RE S AH ), W A5
T AR S5, A0 R R 2 KU, TRV
i R IR , S0 S - 0 A R A FTH
2018-2020 4F i 4780 . RAE 9 H AT E W,
10 AR 2= KM, HEFEIZRELIX Higit, FA
JoE B R FH BARR A AL, 47HE 0.3 m, BRIE 0.3 m, AhA
bt R AE , A= R A v B AT I8 1 B e B
1.2.2 EHHRET  WEAM AR, 75 PDA 55
IR I T3 B Al AL R A TR B 14 TR R, PRI 22 A
CMC }57:%E, 28 °C'F 180 r/min Z %1555 4~5 d,
BODEER T T 2 mL B0 InATCE K, Fi
BEREE . 0T WSS AR S R A A T TR
FER 1% 10° 4> /mL; HAETH TR E R 2 x 10°
A4~ /mL,
123 EBEFZFE THAWHITEMN ., frmisss:
o 2 o T ) AT VAR 2 ST WG b e Rl
A JEBEEPE 10~15 5o bk, Bk Rl 1 Fl, B4R
W10 do BRI I FE P R A S 0 e s /N A
AMIER) 2 Ze/NETEST RS 5 pL FFiE ThRic, B4

JERELERE 10~15 BBk, BERREEAD 1 38, A RE
10d.

o T 102K : AR BRI A oS IR (VN2 P R
PEVEIN B ARG SR 4 F55 : /DNEBREIRITNBAR
FISE ) (NY/T 1443.4-2007 ) 27, B:F05 25~30 d i
AT VR, 4o ) R A PR T 2 RN 76 W5 25 FE R Y
RIRIEOL, IR AR B S A Y E
1.2.4  FUMEEENY A7 W25 1 R R B R R Y
PURAFIYLY RERE T, T B AE Tk 0 422 0 ) 25 5 A ek
PP TBRE 1o B PIFP 4 8 S5 SR A T 2R B 1T, B
06 T 5 55 2 o S 1) 95 17 8 B A Sk BR AR T
ST RS B T T B M,
HATHUEDE Y . AR 2 A e i, [ — b k%
e e A Y X R T A B A T 2R A U TR
(#£2)

s B 4583 58 R DI= Y (XixS,))
=0

(X x S ) x 100, 21, DI FrAitir 8 i #or
=0

TR X, 27n 1 TTB, A AR (%) 5 S
PR S G LRI, BN 75 (%0 ) 5 S
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Table 2 Evaluation criteria of FHB resistance

TP HibEA

Mean severity ( S ) Resistance type

S=0 e (1, immune )
0<S<2.0 PUi (R, resistant )

2.0 <S<3.0 "HT ( MR, moderately resistant )
3.0 <S<3.5 HJ& ( MS, moderately susceptible )
35<S 3/ (S, highly susceptible )

R3 BATHRELETENERRERNFETEE

1.3 RS
K SPSS 21 GEIHERAFR PIAFE PR R B
TP A T AR T

2 FERESH

2.1 HEMEERE

PRIATE T o 1 ) 5 5 SRR ] - I 55 1 b s
ELPURERE 1 (88-89 282 ), FRyT R EE 74 K
JERE 17 A JBYREFERE 6 1~ A 2P HUERE(88-89 304
1 88-89 279 ) i TR HREE K 4 (£ 3.8 1), AL
TR A T PR E R LA PR 184 p
JRJERE 2 U FERE T A 2 4> (Pr 87-88 352 Fil 88-
89282 ) i FIHMEXTIESZE 3 S AR (K 4.4 2),

Table 3  Severity of disease induced by spore spraying in different populations of Roegneria kamoji Ohwi

W5 S5 % Pl 1% 7 B Severity of disease

il 2019 2020 miﬁm
No. Resistance type
7T, Wenjiang 4% M Chongzhou WHIT. Wenjiang 44 M Chongzhou

88-89 282 1.69 1.95 1.38 1.20 EiR]
P2 3 5 Sumai 3 Hao ( CK ) 1.95 1.95 1.95 1.95 By
88-89 304 1.95 2.29 1.83 2.29 BREN
88-89 279 1.38 2.57 1.38 1.83 BRI
7K 1 Wangshuibai ( CK ) 1.95 1.95 2.57 1.95 QR
Pr 87-88 353 1.69 2.73 1.20 2.18 LRETN
88-89 272 2.38 281 1.69 2.07 GRETN
88-89 277 229 281 1.00 2.29 Rk
Pr 87-88 350 2.89 281 1.55 2.48 LRI
Pr 87-88 352 1.69 2.96 1.00 0.16 a7
88-89 274 2.48 3.03 1.55 1.55 rhURk
ZY1007 3.10 2.73 1.69 2.07 rpURk
ZY 13002 3.12 2.65 2.38 1.95 Uk
88-89 275 2.38 3.16 1.20 1.55 Uk
88-89 284 3.16 3.16 1.55 1.69 R
Pr 87-88 348 1.95 323 1.55 1.38 U
ZY 17002 1.69 323 1.20 1.95 Uk
88-89 285 1.95 3.29 1.38 1.55 Uk
ZY 17003 3.29 3.23 1.55 2.48 rpURk
88-89 283 3.35 3.35 1.20 1.38 rpURk
88-89 288 2.38 3.40 1.83 2.07 Uk
ZY 13003 3.40 3.23 1.20 1.69 Uk
Pr 87-88 347 3.46 3.16 1.83 2.18 U
88-89 271 3.46 323 1.95 1.83 rhURk
88-89 286 3.46 3.40 2.18 1.95 rhURk
Pr 87-88 344 3.46 3.46 1.69 2.18 rhURk
Y1416 3.46 3.40 1.83 2.81 rpURk
Pr 87-88 349 3.52 3.46 1.69 238 B
88-89 281 3.57 3.40 1.95 1.95 T
ZY 14028 2.18 3.62 2.18 2.65 TR
PH691 (CK) 3.62 3.72 3.52 3.52 s
SY95-71(CK ) 3.67 3.72 3.35 3.62 B
88-89 289 3.77 3.57 1.69 2.48 B
ZY 13001 3.80 3.26 1.83 1.55 B
7Y 14026 3.87 3.23 1.83 2.07 T
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A 88-89 282, B: 88-89 279, C: 88-89 283, D: SY95-71,
E:PH691, F: 353 355, G: #KH, FIH
A 88-89282 ,B: 88-89279, C: 88-89 283, D: SY95-71, E: PH691,
F: Sumai 3 Hao, G: Wangshuibai, the same as below
B1 mrEESEfhEmBRmEL

Fig.1 Infection of spike by spore spraying inoculation

F4 BUHTET TSR EROREEERE

ZEGPUIE VRO 45 SR 3R W, 368 0L H AN ) Js
PR AN R AR B B R B Ptk . o Ui S BT 4
/> (188-89 282, Pr 87-88 353, Pr 87-88 352 Fil 88-89
304 ), FHUEE 22 A4S, PIBRERE 5 S, e A AR
FENR R 0.65~3.28, H T A #EULHLAS [7] J5 HE A4
ZEAPUMEAR = T YR X I8 PHO91 FIl SY95-71. 7E 4
MU ERET, 88-89 282 ZEAHUMEIL T-HU T Fi 5
% 3 S EK A H RN B IU S bt ARGy e
P4, Pr 87-88 353, 88-89 304 £l Pr 87-88 352 Hiifz A
PR S BTy R 5o 45 R 3 B . L S
AR R, BB B = B WA D3R
JEREPER LG (3R 5 ). YU EFERN Th s A 06
L5 A5 A AFRIR], 2R BB PR B P rE R 5
HiFRA BTG . AR DG

Table 4 Severity of disease induced by single flower instillation in different populations of Roegneria kamoji Ohwi

PAAETE A HEFR 1 ™ Severity of disease

' 019 5020 TJ'LTLHTMJ’T
No. Resistance type
7T Wenjiang 2 Chongzhou 7T, Wenjiang M Chongzhou

Pr 87-88 352 0.20 0.50 0.30 0.80 IR
88-89 282 1.20 1.20 0.50 0.90 IR
JA 3 5 Sumai 3 Hao ( CK ) 1.00 1.00 1.00 1.40 IR
HIK 4 Wangshuibai ( CK ) 1.40 1.40 1.40 1.40 B
88-89 288 0.50 1.50 0.30 0.90 IR
Pr 87-88 353 0.40 0.60 0.20 1.50 IR
88-89 304 1.20 1.60 0.40 1.60 o
88-89 272 1.20 1.70 0.70 1.00 IR
ZY 14028 0.80 1.70 0.80 1.70 o
88-89 274 0.40 1.80 0.90 0.90 IR
88-89 277 0.70 1.70 0.60 1.80 b
88-89 275 0.30 1.90 0.80 1.90 ETIRL]
88-89 281 0.60 2.00 0.40 0.90 b
88-89 285 2.10 1.90 0.70 1.10 k7
Pr 87-88 347 0.60 2.10 0.50 1.00 RE7A
Pr 87-88 349 1.90 2.20 0.40 1.60 k7
Pr 87-88 350 2.20 2.00 0.60 1.10 RE7IA
ZY 13003 2.20 1.90 0.70 0.80 E2E7
Pr 87-88 344 2.20 1.90 0.50 1.00 ERE7A
ZY17002 1.00 2.20 0.80 1.70 E2E7
88-89 279 0.60 2.30 0.40 1.00 E2ET
ZY 13001 1.90 2.30 0.40 1.10 k7
Pr 87-88 348 2.30 1.60 1.10 0.60 ERET
Y1416 2.20 2.40 0.90 2.10 L 2E7I
ZY13002 2.40 2.30 1.70 1.10 ERET
ZY 1007 2.40 1.80 0.60 1.20 E2E7I
ZY17003 2.40 1.90 0.50 1.40 SRET
88-89 284 0.30 2.70 0.40 1.20 2k
ZY 14026 2.70 2.80 0.60 0.80 ERET
88-89 289 2.50 2.90 0.90 1.90 2k
88-89 286 2.80 2.99 1.00 1.10 GRETN
88-89 283 3.10 2.50 0.90 0.80 rhURk
88-89 271 2.40 3.20 0.90 1.20 &
PH691 (CK ) 3.20 3.50 3.40 3.00 B
SY95-71(CK ) 3.70 3.70 3.50 3.60 T
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Fig.2 Infection of spike by single flower instillation inoculation
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Table 5 Evaluation of resistance and mean severity in different populations of Roegneria kamoji Ohwi

2.2 HEXMESH

AH S o AT 25 S B, W 5 DA B AR 22 ] (1)
U G SR S B 3 IE A5G 2019 AFETRVT G
PN A5 TE] B AE SE1E A 0,734, 2020 4F R VL FIEZ N 5
S R] B AR DG PE SR 0724, YT 2019 4 R 2020 4
W 5 A B0 AH 6 PR N 0.514, 821 2019 4E 1 2020 4F
W A5 ] 9 A M 0490 (2 6), 45 H R, [A)
—AF PR R A A DG PR AR R T[] — AR AR (] 9 A
M, 1 BH FH [ AR 0 18] B4 2R 25 05 % e 1 L B

ik,

P # BE Mean severity

45 BUPEEAN
No. 2019 Resistance type
IR7T. Wenjiang 421 Chongzhou 7T Wenjiang 22 M Chongzhou

88-89 282 1.45 1.58 0.94 1.05 %)
#2 3 5 Sumai 3 Hao ( CK ) 1.48 1.48 1.48 1.68 By
Pr87-88 353 1.05 1.67 0.70 1.84 %)
Pr87-88 352 0.95 1.88 0.65 0.48 EiR]
88-89 304 1.58 1.94 1.11 1.94 s
K [ Wangshuibai ( CK ) 1.68 1.68 1.98 1.68 EiIw ]
88-89 272 1.79 226 1.20 1.54 Rk
88-89 277 1.49 226 0.80 2.04 G
Pr87-88 348 2.13 2.41 1.32 0.99 BRI
88-89 274 1.44 241 1.22 1.22 S5
88-89 279 0.99 2.43 0.89 1.41 GRETN
88-89 288 1.44 245 1.06 1.49 a7
88-89 275 1.34 2.53 1.00 1.72 LRETN
Pr87-88 350 2.54 2.41 1.07 1.79 hL
88-89 285 2.03 2.59 1.04 1.32 RE7A
Pr87-88 347 2.03 2.63 1.16 1.59 LRI
ZY 14028 1.49 2.66 1.49 2.18 R
88-89 281 2.08 2.70 1.18 1.43 LRETN
ZY 17002 1.35 2.71 1.00 1.83 a7
ZY 1007 2.75 227 1.15 1.64 RE7A
ZY 13002 2.76 2.48 2.04 1.53 BRETN
ZY 13003 2.80 2.56 0.95 1.25 it
Pr 87-88 344 2.83 2.68 1.10 1.59 LRETW
Pr 87-88 349 2.71 2.83 1.05 1.99 a7
ZY 17003 2.84 2.56 1.02 1.94 G
ZY 13001 2.85 2.78 1.11 1.32 Rt
Y1416 2.83 2.90 1.36 2.46 RETN
88-89 284 1.73 2.93 0.97 1.45 LRETN
88-89 286 3.13 3.20 1.59 1.53 Uk
88-89 271 2.93 3.21 1.43 1.51 U
88-89 283 3.22 2.92 1.05 1.09 Rk
88-89 289 3.14 3.23 1.30 2.19 &
ZY 14026 3.28 3.01 1.21 1.44 rpURk
PH691 ( CK ) 341 3.51 3.46 3.26 R
SY95-71 (CK) 3.69 3.71 3.42 3.61 TR
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Table 6 Correlation analysis with disease severity from two-year experiments at two locations

IRTEI -S4 2019 2020
Mean severity of FHB 7T, Wenjiang £ Chongzhou 7T Wenjiang £ M Chongzhou
2019 Y1 Wenjiang
221 Chongzhou 0.734"
2020 T, Wenjiang 0.514" 0.489"
441 Chongzhou 0.404" 0.490" 0.724"

T T R AT A A A B O

", "indicate significant difference and extremely significant difference, respectively

3 iFig

B % 3R U AR B B M TAEM R, R
PG 2 o A R 5 5 e v AR AR T L R R RN
PUAR B B A b, A AR TS
FE AR PR S R X AR R
PERP ST B RS S O i, HorbR 3 ROk
TE B RIFSE o R A 221, 7T 55 M R
s 22 R 2 S8 T AL 1 AR S5 F TR RN A R
(12 YL fiE J7, I L AE R i 5 Rz b4 RE X 215 8590 B Bt
RAMYLY REBE S 1Z T B AR o (55 5 52 5
PRS00 S, AR T IO 4 R O v AR
S, BAL AR S BT B AE 120 Rk b B g
LRI b, IT e AT G 22 R Rk,
(ELTE S REGOIR W RS TR 0P 2K P B4 7 3R AT
g0 B R VR B R R KRR, 4 M E
0,0 A TR T Rl R Y e Y, AR
T 6 o8 9 1 257 4 52 R B A 9k 7 68 S o b et
TPyt 25 5 PR, T BEAE S I A4 R Y 2 SE b
KA

1990 4, Ban ' % 5 (14 6 /> %8 WL 25 A 7] Js i
(IR BRI DU AF TR B 1Y 22 5%, R IIRG I E o
) JE E A R e — R 22 5. A 5 Wan
2t L2 i SR SCEE A 12 T U B A [ e A R
FRTA], B AR I8 3 12 A4S ] S B A R ) 2 95 1
5 1% 3B I 45 R 2 B 2 AN PO B Pr 87-
88 352 Pr 87-88 353 HLiEiFM A, Hidy 10 it
AR AR FP UM PP A, 7 () 2522
AREERPUE, OGE i — 4 — SR AN RS M
R BT, BN IR BRI I A 1 DL 5 52 B 58
BESAERSENR , 25 B R AR T MR T BE 2 Hh B
PTPE . AL E P MR A T AT I A S, T ARV
SR AI] [ g SEOEE RS i i

AR YR () 50 i o5 A R VT AN, 4 o5t 2
DB, SRS — 2, AR TN S o 1 B
B J7 S BAR A & S TR R . P b
[ K [ A 61 118 205 B T 2 S /0N T VP 4 [ 4 [
MR AR 2 R B . FEPURM R,
VR[] P - 280 7 R 2 S AN R, S X R AR S
JE Sk 0~0.84 5 {HAE H 3T AT AR UEHA R, 2020 4 1 -
Yoy P B R AIG T 2019 4F | PAFSF-34 1 5 AR S
JEHN 0~2.17, WSRAETEHE , 7€ 2019 4E3EFP T,
PR 22.54 C, MR 95.67 mm; 2020 4R
T}, SR EE 7 19.93 °C, KRt 45.74 mm. 2019
A P 6 e ) SR AT T T T 2020 AL 1A
/INZZE IR BRI ) I I DU 2% 7y 52 B B R B 11 52
i), CE47 A6, 32 6 0 48 T RIS ‘B ) FH TR B 2
FIF AREIR AT

SR RO LR R B T AR SR IR
B REE . — T, AT REDR N RE LR B ik LA AR
SR (AT PE NPT, Qb LR (PSR TR
T Jy—J7 I, KW R/ INEREE R LU AR B
AN AL RN TR 2L S, AR TR TR AN 5 1R
Ao TR ILEYERE TREM AL B AR B b, /8
AR TR AR Tz, R I 2o R, LB o 5
TRAETE S W e ZHEE, R R AN A
JEE B R 1) 20 5 0P 2R B B 7 B A7 A — 52 1)
FZ5to

AR 50 X [ P Ah 31 AN [ S B 1) 3G X0 5 A
BHIEAT T AR BN PUIE S, KB 4 PO R I 88-
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