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Evaluation of Chinese Wheat Germplasm Resources
for Crown Rot Resistance
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Abstract: Crown rot caused by Fusarium species is a worldwide soil-borne disease in several crop species.
In recent years, crown rot became a common threat in many wheat-growing regions in China. However,
the reports on large-scale screening of crown rot resistant resources remain rare. In this study, 670 Chinese
wheat germplasms plus two genotypes Sunco and Shan253, which served as resistant and susceptible control,
respectively, were evaluated for crown rot resistance at seedling stage under greenhouse conditions. The results
showed that 84% of tested accessions were susceptible, including many widespread varieties that are deploying in
farming practice. That implied a potential of the increasing incidence and degree of crown rot in China in future.
Fifteen genotypes showed reliable moderate disease resistance as the resistant control Sunco in multiple rounds
of selection, with an average disease index ranged from 10.9 to 19.4. Specifically, a variation on plant height
and heading time was observed in those 15 genotypes. Thus, this study unlocked the diseased index of Fusarium
crown rot in Chinese wheat cultivars, which will provide reference for wheat resistance breeding.
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Table 1 Origin of 670 wheat genotypes assessed for crown
rot resistance

Origin Number Origin Number
7L Hebei 187 LIPS Shanxi 42
{14 Henan 110 [P Shaanxi 39
114 Shandong 122 4t Beijing 27
Y175 Jiangsu 40 Uil Sichuan 4
L Anhui 17 HA Other 82

12 INEZEEREMEE

121 BFEEFEHE BASHAE WZ2-8A
FEE T PDA FARIEFRIE LGk, s R S AR G B 24
J& , N PDA PR 355 I —/ Nty A T 22 35 57
B, FRP AR TR (CMC )25 CIRG I FF
72 h, 4 JZOAAE, T BB TS, JH TR
TP E 2= 1 x 10° > /mL, ¥R FL L 1000 1 0 A
i 20,782, 4 CIRAEE .

122 ZEEREEHHAMLEE ZHLiLY
PEH I OGRS BB IR BT SE E
LG 4B 670 3 B RE, T 2018 4F 7 H 78 N T A M
BT, B BOFFRLAR I, /N — B N R,
75% W AE TH 7% 2 min, JCE K YL 3 . TEEEE
INERIFAER SR 25 CAEZF 2~3 d, fffh 51 2F
5 mm DL, 8 B 7 AE 6 B R WP R 1 min,
B E AR R 5x 10 7 E . A & AR
15 SRR, RS HARE IR, B RIRE 0k e N
25£2°CHI20£2°C, RANEHBER T IETEK, 4
JEE X BB 253 ™ EE R ( 294 Fh 6 JilJ5 ) PR AT
KR O AR FE B AT bR e UL 35 2, Hodh 0 9ok
TCHBAEAR, 5 BN FERR T A S S RASE . R
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Table 2 Classification criteria for resistance to crown rot

i INFENR AR

Disease Description of symptom

0 HMZ S TC ] SRR

1 55 1 MBS RN T 14 KEELUT

2 551 MR LI R 1/4~172

3 55 1 IFRREA I 1/2~3/4

4 5 1 SR R BLEREERS A 2 A T AR A
5 55 3 WHISA B AR AT AR A T

1.3 HEH RS hERRE

A 5T 2R AR A RIR S0 TP e T ey i
ERW PRI, AT PR A TR EREE N U AR
AR AR B A 2k, RS T 2018 4F
10 A % 2019 4= 6 A 7Eif LB # Bk 4T, #EFP it
RAM 40 kg, BEANEFP 2 IRER , BAEEFF 1
7,07 1 m, 47180 15 em, FEHLIXH 3, H A4S
i I — P 22 FHAS B %, 7 T B RR 7 1T A 45 e
1 UK.
1.4 FIESH

H Excel Fl SPSS 21.0 FR A4 il 2 B4 471 48
A

2 HEREHMH

2.1 INEFMRFRFEERR

551 WAEFP 42 d 5 R B, 670 kiR At
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TE 20~30 [ 41 K} 55 0y, 38 & 54 &1+ 731,
/IME 6 555, 2 A B 8% ; TR KT 30

HIRERE 564 0y, 7 bhdi i, 35 5] 84% , AL HE B 22 26,
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P X 8 Sunco YT 2905 16 H5 %0k 14, R I A
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Fi# (%) Frequency

0-10 10-2020-3030-4050-50 50-60 60—70 70—80 80-90 90-100
TETEEL Disease index

B 1 670 k@ ( & ) RHEEEHESHE

Fig. 1 The crown rot disease index in 670 varieties

RS AA R s T AR ST A R
HAG 42 d I TPURtESE
Top: Most resistant genotype , Below : Most susceptible genotype.
Disease index were assessed at 42 days after inoculation
2 670 A EIR IR BT R AR
Fig.2 Examples of resistant and susceptible
genotypes in subset of 670 genotypes
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R3 F1REMEERR/IERFNEEGROIME (XRERET)

Table 3 Representative resistant wheat cultivars in first round of inoculation

VERIEE RS

Disease index

sty

Cultivars

DI < 10
10<DI = 20
20<DI = 30

DI>30

04

36, A 17~

A 15 B 13,1835 129, HEH 26,8142 18,34 0756, Sunco
W 54,4104 731, /M 6 5, E54 9908, £7 03-5285, T2 70, #EF 33,40 2070, 52 59,1#2% 55
HiA 26, [EHZ 301, 253, 5364, K542 7698, K532 0856, A% 16, A4 18,16 4589, 4 34 5

2016 #2060 cm, A4 17 #REikE] 85 em. 7
RS E] L, AR 25 s, GRS 201 d; T
A 26 FRRAT ] Fc e, A B Rl S 211 d(F4), 151

x4 15HEMBRREESER

Table 4 Disease index of 15 resistant cultivars

PERMRE = iR ) 5 Poe PR AE OC R85 Ao -0.17
F10.26, BEAEE R EAKE(FS ).

T84 Disease index
A B (em ) A (d)
Cultivars 201943 201945 I Plant height Days to heading
March 2019 May 2019 Average

Z 142 123 9.5 10.9b 63 203
Fi 17 13.8 8.8 11.3b 85 202
A 1 12.5 10.7 11.6b 62 202
TH 1688 12.9 11.3 12.1b 67.3 205
13 733 12.6 11.5 12.1b 70 208
i 0756 15.5 11.1 13.3b 75.4 202
04 11 36 14.4 12.6 13.5b 77 203
i 35 16.2 12.8 14.5b 66.6 203
13 15.0 16.6 15.8b 74 203
&35 129 19.9 12.5 16.2b 71 204
AR 25 20.0 12.5 16.3b 70 201
i 18 21.1 11.8 16.5b 62.6 202
& 2016 18.3 15 16.7b 60 206
ZHSS 18.5 15.5 17.0b 64 208
HEH 26 273 1.5 19.4b 75.8 211
Sunco 17.8 14.2 16.0b — —
Bk 253 80.0 90.0 85.0a 77.7 201

I TR EUR MR T B R 22 AN I35 (P<0.05 ). — « R

The average disease index ( DI ) followed by the same lowercase letter is not significantly different ( at P<0.05 ) according to Duncan’s multiple range

test.— : Data are not available

RS 15 HREMEIRS GHE S EERRFBERZ BEX R

Table 5 The correlation analysis between plant height, days to heading and disease index in 15 resistant genotypes

AR Traits I & 84X Disease index HilifH 4] Days to heading
Fh7HIY Days to heading 0.26 1
¥k Plant height -0.17 -0.13
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