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Evaluation of Resistance to Wheat Crown Rot in 106 Major
Wheat Germplasm Resources from Qinghai Province
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Forestry Sciences, Qinghai University, Xining, Qinghai 810016, China)

Abstract: Wheat crown rot, caused by Fusarium pseudograminearum , is one of the potential diseases
limiting high and stable wheat yield. To clarify the resistance level of wheat varieties in Qinghai Prov-
ince to crown rot caused by F. pseudograminearum , two highly pathogenic strains, 1802570 (Fp70)
and 1800592(Fp92), were selected to artificially inoculate 106 wheat germplasms from Qinghai. Re-
sistance identification was conducted at both the seedling and adult plant stages. The disease index of
each material was calculated, and the resistance level was analyzed. The results showed that none of
the tested materials were immune or highly resistant to the two strains at either growth stage. At the
seedling stage, five germplasms (4. 72%) exhibited moderate resistance to Fp70, and three germ-
plasms(2. 83%) showed moderate resistance to Fp92. At the adult plant stage, seven germplasms
displayed moderate individual resistance to Fp70 and Fp92. Among them, Mobo 1 showed moderate
resistance to both strains at the adult plant stage, while Xinmaifan 4 exhibited moderate resistance to
Fp70 at both the seedling and adult plant stages. Under infection by the two strains separately, a sig-
nificant correlation between disease indices was observed only at the adult plant stage among the test-
ed wheat germplasms. In conclusion, wheat germplasms in Qinghai Province generally exhibit low re-
sistance to crown rot caused by F. pseudograminearum. The identified resistant germplasms may

provide references for wheat resistance breeding in Qinghai Province.
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Table 1 Resistance of wheat germplasms to Fusarium pseudograminearum strains Fp70 and Fp92

Ep70 Fp92
ﬂ-‘ﬁi‘ i Seedling stage JEAR Y Adult stage T Seedling stage R Adult stage
Germplastn mtEEE Fft mEREC Bkt | WM B iR b

Disease index Resistance Disease index Resistance ||Disease index Resistance Disease index Resistance
# % 38 Qingchun 38 36.3046.42 HS 25.6746.66 MS 29.7440. 44 MS 21.3141.33 MS
H# 5% Qingmai 5 40.0945.93 HS 32.5645.18 HS 26.15+1.78 MS 32.76+12. 86 HS
HH# 7% Qingmai 7 39.67+£4.73 HS 27.434+11.61 MS 25.4442.36 MS 25.5646.94 MS
HZ 10 % Qingmai 10 35.3544.04 HS 14.37+11.80 MR 39.67+4.51 HS 35.43+11.28 HS
)i 314 Gaoyuan 314 38.3347.64 HS 36.74410.72 HS 27.7043.88 MS 41.65+6.27 HS
i Jf 602 Gaoyuan 602 38.23+6.31 HS 39.564+17.14 HS 28.33+2.89 MS 37.40+33. 26 HS
5 JiL 448 Gaoyuan 448 37.1446. 84 HS 25.46+6.41 MS 33.2346.00 HS 27.6045. 54 MS
1 JiL 776Gaoyuan 776 38.7947.35 HS 35.18416.99 HS 27.76+2.04 MS 30.53+12.06 HS
T % 4 5 Ningchun 4 36.2341.62 HS 29.28413.96 MS 25.2146.15 MS 32.5948.23 HS
H# 1% Qingmai 1 36.6945.79 HS 33.83+8.93 HS 27.68+8.23 MS 32.9145. 40 HS
477 902 Mianmai 902 34.2947.56 HS 25.44415.99 MS 23.954+1.91 MS 26.01415.63 MS
Norwell 30.37+£5.40 HS 17.3149.17 MR 31.4441.25 HS 21.36414.43 MS
) 1675 Shumai 1675 33.374+1.78 HS 50.09417.52 HS 31.76+11.21 HS 39.20422. 46 HS
) 196 Gaoyuan 196 44,5043.97 HS 39.42413.73 HS 45.93410. 26 HS 36.8944.07 HS
5 Jit 813 Gaoyuan 813 42.0641. 80 HS 40. 6312, 44 HS 33.1740.97 HS 21.2049.71 MS
i Ji 814 Gaoyuan 814 44,784+1.06 HS 41.76+2.36 HS 31.4444.53 HS 20.5743.85 MS
H B4 Huzhuhong 47.8845.55 HS 35.85410. 85 HS 40.27+4.69 HS 32.18+4.06 HS
#j 7 580 Shumai 580 26.9448.35 MS 48.32+12. 64 HS 32.5842.50 HS 36.154+17. 22 HS
% 114 Shumai 114 35.00+1.67 HS 53.03+17.89 HS 28.03+4. 44 MS 29.05+8.61 MS
Major 48.1842.41 HS 29.3148.87 MS 32.8349.68 HS 22.78410.29 MS
JIlE 14 Chuanfu 14 25.88+6. 46 MS 29.4448.19 MS 21.714+3.65 MS 22.8943.42 MS
#j 7 830 Shumai 830 27.5648.04 MS 33.54411.85 HS 27.5544.19 MS 26.0045. 29 MS
JII# 93 Chuanmai 93 21.04%7.90 MS 26.5143.71 MS 20.2342.17 MS 26.3014.50  MS

23
" Ji 175 Gaoyuan 175 32.00414. 25 HS 32.17414.18 HS 27.9844.85 MS 38.83113. 44 HS

H# 13 %5 Humai 13 46.17+4.58 HS 26.4646. 37 MS 24.2941.59 MS 39.84+11.01 HS
FHM 1% Qingjia 1 36.48+6. 64 HS 30.30+6. 70 HS 27,2744, 81 MS 41, 68+17. 38 HS
5| 2 5 Moyin 2 39.05+1. 65 HS 34, 114+5.12 HS 25.59+6.71 MS 31.254+21.19 HS
i V028 Gaoyuan V028 33.44+1.50 HS 54.67+14.05 HS 26.50+6. 06 MS 44, 25+26. 96 HS
FZ) Abo 43,2545, 56 HS 42.41+7.09 HS 25.67+2.27 MS 34.68+2.35 HS
) 356 Gaoyuan 356  34.18+18.25 HS 39.46+4. 20 HS 29.43+3.07 MS 32.92+14. 49 HS
2545 018 Chaichun 018 42.7849.48 HS 38.63+13. 45 HS 24.07+2.41 MS 41.45+4.18 HS

H# 39 Qingchun 39 41.14410. 33 HS 26.34415.71 MS 22.59+6.51 MS 24.924+12.01 MS
B 144 Qingchun 144 43.41+6.11 HS 37.114+6.19 HS 28.2149.94 MS 44.25+14.53 HS

9
i J 466 Gaoyuan 466 33.33%+11.55 HS 26.4719. 64 MS 20.47+2.96 MS 32.674+11.37 HS

R 506 Gaoyuan 506 33,3315, 28 HS 39.52+17.75 HS 25.15%+0. 79 MS 51.86+8. 60 HS
) 584 Gaoyuan 584  40.43+5.63 HS 33. 17+ 14. 46 HS 32.68+4. 06 HS 35.02+6. 19 HS
464 236 Chaichun 236 43.57+6. 84 HS 48.27+14.67 HS 24.65+4, 04 MS 47.14415. 45 HS
115 901 Shanhan 901 42,8644, 95 HS 25.914+13.66  MS 31.5841. 41 HS 29.67+13. 80 MS
% 37 Qingchun 37 41.50=+6. 26 HS 33.00+13. 14 HS 29.56+2.51 MS 38.87+13.72 HS
F Al 588 Minhe 588 47,3444, 86 HS 40, 28+12.92 HS 36.72+8. 41 HS 38.56+8. 34 HS
# 4 533 Qingchun 533 38,3325, 66 HS 32.67+11.22 HS 27.3243.19 MS 30. 0042, 01 MS
##% 16 5 Yangmai 16 44,0044, 00 HS 35.30+9.85 HS 22.13+0. 42 MS 37.50+13. 14 HS

7K 133 Pubing 133 36.6829.03 HS 42.40£7.19 HS 24.8142.52 MS 47.68£20.61 HS
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(4% 1 Continued table 1)
Fp70 Fp92
ﬁlﬁﬁ T ] Seedling stage WARH Adult stage Wi ] Seedling stage AR Adult stage
Germplesm mtEIERC  HOME wlSIREC  BobE | mlSEMC BobE mfiEEC hudk
Disease index Resistance Disease index Resistance [|Disease index Resistance Disease index Resistance
HE 15 Qingzi 1 31.2241.07 HS 54.90411. 04 HS 28.8041.25 MS 32.78421.82 HS
Wik 5 % Caoxuan 5 31.31+3.75 HS 30.4440. 38 HS 22.2243.85 MS 18.86+5.89 MR
k# 55 Lemai 5 26.67+5.77 MS 39.56+3.17 HS 25.8843.57 MS 27.2647.88 MS
5L 932 Gaoyuan 932 37.78413.47 HS 52.02417.99 HS 34.2140. 84 HS 42.14+7.53 HS
= it 465 Gaoyuan 465 40, 95+1. 65 HS 47.544+13.79 HS 31.79411.45 HS 48.8145.49 HS
=X 3% Lantian 3 15.04£11.68 MR 30.88+14. 20 HS 27.08+6. 32 MS  35.38£5.55 HS
464 901 Chaichun 901 11.50+3.77 MR 38.85+10. 46 HS 27.78+8.11 MS 40.214+4.07 HS
N 665 Minhe 665 31.0145.71 HS 38.67+15.10 HS 23.4042.40 MS 36.27410. 82 HS
H N 2 5 Qingjia 2 15.42+5.12 MR 26.62410. 68 MS 24.444+3.15 MS 34.14411. 89 HS
B2 % 4 Xinmaifan 4 19.52+7. 84 MR 19.71+3.41 MR 29.25+7.11 MS 36.48+4. 81 HS
itk 721 Hangyou 721 46.0749. 21 HS 40,0047, 44 HS 23.25+2.14 MS 30.89410. 12 HS
FH A 469 Jinong 469 17.33+12.70 MR 31. 14414, 44 HS 26.1446. 24 MS 38.0240. 81 HS
#8304 Hanhai 304 24.17412. 33 MS 37.86414.63 HS 26.77+3.18 MS 37.14416. 04 HS
i?lili(air%(%e)lecled) 39.3747.64 HS 28.48+12.82 MS 22.484+1.00 MS 34.97410. 42 HS
= it 115 Gaoyuan 115 22.0645.05 MS 35.54+3.81 HS 28.36+7.15 MS 39.49410. 39 HS
# 7 40 Qingchun 40 38.67410. 07 HS 31.944+14. 15 HS 30.744+6.51 HS 44,0049, 12 HS
H 4 415 Qingchun 415 33.70£8.19 HS 36.14411. 10 HS 24.1144. 30 MS 44.62+13.67 HS
AN 853 Minhe 853 40, 9546. 87 HS 37.38410.51 HS 28.0047.21 MS 30.46+4. 65 HS
IR 6 %5 Lemai 6 23.33+5.77 MS 37.94410.58 HS 30.1847.48 HS 44, 074+15.73 HS
A 20 45 Linnong 20 41.5245.70 HS 32.56+8. 84 HS 28.3246.41 MS 37.44+5. 34 HS
%% 906 Lankao 906 26.5641.50 MS 27.98+11. 22 MS 28.3945.76 MS 46.2846.48 HS
% F Yangmaizi 30.00+6. 46 MS  43.5742.69 HS 27.21+6.53 MS  37.78-15. 49 HS
5] 1% Moyin 1 36.93410. 63 HS 52.9246.17 HS 25.4745. 41 MS 39.5748.57 HS
P 5L 3 %5 Yuanzhuo 3 43.5643. 36 HS 22.934+5.98 MS 29.3742.44 MS 28.724+5. 44 MS
H & 952 Qingchun 952 30.52+4. 20 HS 36.2146.48 HS 33.11410.52 HS 46.37+6.99 HS
4 3 5 Xiangnong 3 42,4442, 14 HS 49, 24416, 95 HS 27.4746.22 MS 35.81412. 46 HS
T4 811 Ningchun 811  40.47+2. 96 HS 48.95+11. 35 HS 38.67+10. 26 HS 37.0946. 38 HS
= B 913 Gaoyuan 913 28.8944.70 MS 28.17410. 25 MS 22.56+1.26 MS 44,17+3.82 HS
H 4 570 Qingchun 570  41.94=+2.00 HS 31.26+2.78 HS 27.33+4.71 MS 28.10+11. 31 MS
it 205 Gaoyuan 205 38.00%9. 82 HS 35.24+8.41 HS 30.56+8.55 HS 43.324+1.17 HS
H 4 587 Qingchun 587  53.33+5.77 HS 27.22+4.88 MS 26.044+0.61 MS 35.28+16. 34 HS
% 15 Mobo 1 32.2246.94 HS 19.33+8.19 MR 25.62+7.40 MS 19.36+9.72 MR
4 524 Qingchun 524 45,7945, 83 HS 35.93+8.72 HS 22.6942.52 MS 43.94+11. 28 HS
A% 469 Qingnong 469  40.86+7. 32 HS 33.62+8.49 HS 19.65+2. 36 MR 40.46+13.55 HS
H# 15 %5 Humai 15 45, 884+6. 81 HS 26.87+5.54 MS 20.1042.97 MS 45.62+6. 29 HS
64 044 Chaichun 044 42,22+2.22 HS 49, 984+10. 07 HS 22.68+1.16 MS 38.11+10. 68 HS
B4 1% Tongmai 1 39.4143.77 HS 28.10414. 25 MS 24.6143.78 MS 18.38+1.47 MR
= it 368 Gaoyuan 368 39.48411. 82 HS 30. 89415, 35 HS 23.034+5. 81 MS 21.2149.02 MS
fHE K 9 %5 Hengda 9 50.3742.57 HS 51.95+7.00 HS 27.4244.74 MS 44,79+12.94 HS
= it 338 Gaoyuan 338 36.89+6.68 HS 21.384+13.96 MS 22.95+1.00 MS 44,0842, 74 HS
fH K 8 %5 Hengda 8 43.3348.04 HS 30. 78+8. 85 HS 31.784+7.81 HS 51.85410. 96 HS
fEK 11 5 Hengda 11 30.95+11. 46 HS 52.41+8. 86 HS 23.1940. 90 MS 52.8948.58 HS
T# 51 Ningchun 51 35.8345.20 HS 32.79£15.97 HS 24.7543.51 MS  45.78438.04 HS
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(4% 1 Continued table 1)
Fp70 Fpo2
ﬂ’)ﬂi‘ i Seedling stage MR Adult stage T Seedling stage AW Adult stage
Germplesm B BUME mREEEC Bkt | mEEEER B mRER ik
Disease index Resistance Disease index Resistance ||Disease index Resistance Disease index Resistance
T % 61 Ningchun 61 36.0046.93 HS 49.6843.82 HS 22.2241.92 MS 50.3745. 04 HS
B % 26 Longchun 26 43.86+13.79 HS 29.8949. 31 MS 24,0743, 40 MS 38.0643. 24 HS
5 I 363 Gaoyuan 363 39.0545. 27 HS 30.85411.10 HS 21.6941.56 MS 23.4347.73 MS
il % 2 % Tongmai 2 44, 05+9. 59 HS 29.25+4.56 MS 22.33+1.14 MS 25.43+5.74 MS
ik 721 Hangxuan 721 46, 20=+7.56 HS 28.9343.41 MS 27.244+2.58 MS 32.91411. 84 HS
H & 25 Qingmai 2 35.2245.93 HS 28.414+8.33 MS 25.8343.33 MS 34.13415. 39 HS
2004/12/8 39.2248.00 HS 26.93+4. 14 MS 23.91+1.22 MS 33.08+2.06 HS
13-46-3 38.8949.62 HS 30.66410. 11 HS 19.05+1.65 MR 28.2849. 20 MS
14-28 35.0449.73 HS 23.90411.91 MS 28.6942.58 MS 23.03412.04 MS
2020210 38.06+7.77 HS 39.93+15.78 HS 26.3241.88 MS 43.42+3.17 HS
Hcl226 39.7245.04 HS 25.56+12.51 MS 24.0042. 00 MS 22.79412. 65 MS
Hxhm21-12 36.24+3.64 HS 38.44411. 44 HS 24.3242.51 MS 29.82416.08 MS
gi}gﬁﬁiyﬁ?]%) 38.92+7.67  HS  26.57+13.75 MS | 24.08+3.89  MS  33.40+4.21  HS
B 225 Gaoyuan 225 42.73+6.36 HS 35.24+11.67 HS 19.52+3.58 MR 51.064+11.57 HS
%) # 1668 Shumai 1668  41.14+8.78 HS 37.8147.29 HS 24,0441.65 MS 36.1944. 74 HS
14-57-2 37.93+7.74 HS 23.53+3.77 MS 23.99+4.18 MS 30.3146.47 HS
GYL-633 38.18+3.15 HS 56.82+9. 44 HS 24.7043.17 MS 34.85%+8. 34 HS
HxSm20-2 36.6747.94 HS 36.44410. 36 HS 28.464+1.33 MS 27.1943.48 MS
YGW-46 41.6941.56 HS 18.44+1.39 MR 22.984+1.14 MS 29.3644. 28 MS
= it 158 Gaoyuan 158 41.52+7.84 HS 28.12+8.91 MS 26.454+1. 36 MS 28.75+1.16 MS
## 15 Tiechun 1 48.0445. 21 HS 45,784+10.01 HS 32.7641.50 HS 38.8745. 66 HS

MR: it ; MS: g HS: m,

MR: Moderately resistant; MS: Moderately susceptible; HS: Highly susceptible.
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Table 2 Statistical analysis of disease indices in different

wheat germplasms to two strains
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Table 3  Correlation analysis of disease index(DI) of

wheat germplasms to two strains

RS A 3 PR ABE B F{H
Pathogen Stage SS DF MS F value
Hi
Fp70 Seedling 19 556. 558 105 186.253 2.834*
stage
Wi
Fpo2 Seedling 6 605. 130 105 62.906 2.643"
stage
%7 3:4]
Fp70 Adult plant 26 322.010 105 250.686 1.709"
stage
UK 39
Fpo2 Adult plant 22 008. 086 105 209.601 1.594"
stage
* ; P<C0.05,

T T
wkm om0 i)
! 4 X Fp70 Xt Fp92
MEPTO — XEFDIZ g0 fling  Seedlin
Adult stage Adult stage stage t§ stage tg
to Fp70 to Fp92 Fp70 Fpo2
B 44
Xt Fp70 1
Adult stage
to Fp70
SRR XS Fp92
Adult stage 0.395" " 1
to Fp92
HRT Fp70
Seedling 0.055 —0.020 1
stage to Fp70
I I X Fp92
Seedling stage 0. 131 0.011 0.076 1
to Fp92

* » ;P<70.01,
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ABIE5E F AR AR A5 Bl 46 18 B bR Fp70 A Fp92
Sy IGA 106 3y /NEEFp BTHEAT T2 i TR
FEI [F) B 30 P 0k S v 4 SR R B, I 5 o
KB RS IR A 8 kR
901. 2K 35 HM 2 5 K 469 5 & % 4.13-
46-3 . I 225 FIFF AR 469) 43 B X Fp70 Fl Fp92
HAWREBENT MM A 7 0B GEE 10
5 Norwell | YCGW-46 85 0% 1 %5 i % 4 %
1S ME kS 5) 5 5% Fp7o Hil Fp92 B A 4k
TR RE O BRI BT e . D0 Y H R R /N B B
25 5 9 o T R L X 5 RN i aE — B0
ABIEFE L BT A2 B4 AE B R RE I X Fp7o 3
R B BRYE 15 78 R D0 A B AR Y 2
LRI S - TR Y L DR R X WA
PR BIE T RIBTE A kB AR TEBTIRAE R .

X905 1 H8 BSR4 T AH OGP 43 B R B, kN 22
ol 2 5 ¥ 20 55 BORR JB10F [ — TR 194 9 15 i %5 1] AH
KMEARE X 5 CES MRS —8. 4
W, H#E 10 5XF Fp70 i@ 2 1 5% Fpo2 itk
TE FH (] J8 b 301 1 26 91 ok v e, 0 78 3 P I I 48
hy R SR R B . PR URIE AN TR) A B BN 2 e
1B R 2 Sl A0 TR I oM LR A7 e 25 500 L BT I
P50 5 VE A 25 B % B A T (R] R T 1 4
TIBGUE o FYAh L /N7 Xoh 25 35 J5 5 1 3 1% 9 17 F
B 42 gl o R A G, B, R 469 R 14-28 Xt
Fpo2 £ hHT, mxk Fp70o 28 30 8, 38 7] — /7
Az b PR AS [R) B0 R b AR 22 5. B,
I T B — B0 R R AT P M VR A T BB 3 A
S5 H B SR BT AR . W R 2 A B0 bR
TTEEAME B VE O A B8 W B TEAS 5 R B T
J1

g5 FRTIR YT A N 22 S AR R
A Sl F6L TR 73 2 1 25 B T T R 25 L U R N i
WH AP S C TR R 2Rk . 2
AR Z R A U R R I BTk S A R B A
B4 MR 1 TRl E UM R TN
FE 6 95 15t A AL g b R B
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