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Evaluation of Sorghum Germplasms Resistance to Sorghum
Anthracnose and Target Leaf Spot
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Abstract: Using artificial inoculation technique, a total of 166 sorghum male-sterile and maintainer lines
which introduced from the countries of the USA, India, Australia and China, were evaluated for resistance
against the diseases of sorghum target leaf spot (TLS) and sorghum anthracnose (SA) at 2019 and 2020. The
results showed 26 accessions highly resistant (HR) to target leaf spot accounting for 15.66%. Thirty-four
accessions rated as resistance (R) to TLS accounted for 20.48%, and 42 accessions rated as moderately resistance
(MR) to TLS accounted for 25.30%. Forty-six and 18 accessions, which were rated as susceptible (S) and
highly susceptible (HS) to TLS, accounted for 27.71% and 10.84% respectively. There were eight accessions
rated as highly resistant (HR) to sorghum anthracnose accounting for 4.82%. Eighty-four and 56 accessions rated
as resistance (R) and moderately resistance (MR ), accounted for 50.60% and 33.73%, respectively. There were
14 accessions rated as susceptible (S) and 4 accessions rated as highly susceptible (HS) to SA, accounting for
8.43% and 2.41%, respectively. The results indicated that there was no resistance difference between sorghum
male-sterile and maintainer lines to TLS. And there was no resistance difference between most male-sterile and
maintainer lines to SA, except for Tx2790, 91NF18 and KSP335. The proportion of the USA resistance sources

to TLS and SA was much larger than the other countries. Therefore, the introduction and improvement of foreign
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germplasm resources should be strengthened. Thirty-eight accessions were found being simultaneously resistant

to both TLS and SA, including 20 American accessions, 16 Chinese accessions and 2 Indian accessions. These

resistant sources used in sorghum breeding should aid in expanding the resistance gene diversity and in the

development of new resistant varieties.
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Table 1 The evaluation standard of sorghum germplasm resources for resistance to B. sorghicola and C.sublineolum

el 1o SRR B TR DI Btk

Rating scale TLS SA Resistance

1 56 SRR BE e BE L I RIF 5% LA R A DR R AR /NS TR 5% LT W EE E e BT mPt HR

3 R D S BE G AR 5.19%~25% MR B EREE, IR 5.19%0~20% 55T EAERMERF S BUR R

5 MR RS, A BE 5 AN 25.1%~50% MR ERREEREE , 5 HIRIER 20.1%~40% BT A 53R 4 sFH MR

7 R IREEEZ , D EORTEE Fr REE S AR R ERREEANE | (5 AR 40.19%~70% , WREE A 43 A fl B S
50.1%~75%

9 5 A B B, 280 AR SE o R B R T, IR 70.1% DL b BE A A AR TR T AR AR S HS
iR 759% LA L Jr LT AlsE

TLS: Target leaf spot; SA: Sorghum anthracnose; The same as below
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2019-2020 4 25 2 4F [T 4 0 25 5 L& 2, %F
JHEL it T 87 X B R 55 K o I s ¢ B o AR 107 Btk
o, IE A S E A e . et 166 Dy AR X
1 SR BREG FE B B P (HR) AR UR 26 0, 15 15.66%;
FUE (R) WEU5 34453, 155 20.48% ; P4 (MR) ¥ 42 145,
i 25.30%; JRUK (S) WS 46 0y , 5 27.71%; i %
(HS) B2 IH 180y, 5 ALY 10.84% ., Xt v 3 o JEL I

TP (HR) B 8 4, 7 4.82%; Bl (R) Bl
844y, 15 50.60% ; L (MR) WU 56 17, /5 33.73%;
TG (S)WEIR 144y, 15 8.43%; = )8 (HS) W U5 4 4,
H2.41%, BEstBEW AT R (A) S5 HAN
AR HF 2 (B) X 5 52 80 B 1) B S AR o A A 22
S, (AR A B 206 1 B L ) B AR M A A 2
5, Q1 TX2790A X At o 1 9¢ =4t (HR) , 1M
Tx2790B & 3 9% B (R) ; 9INF18A X s b 14
h 3% His (R), 1M 9INF18B 2 1 4% . &4t (HR) ;
KSP335A X s JH A Hr Pk hy 5 9 b dt (MR) |, T
KSP335B 434 Jujs(R).
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Table 2 The evaluation of resistance to B. sorghicola and C. sublineolum of sorghum male-sterile and maintainer lines

75 Al RIS E WY || P b Kig W PP soE A
No. Variety Origin ~ TLS Rating SA Rating || No. Variety Origin TLS Rating SA Rating
1 QL33A  MAFIW 7 S 3 R 14 KSP7-7-22B  FE[H 7 S 3 R
2 QL33B  WKFIE 7 S 3 R 15 KSP7-7-16A  3E[H 5 MR 5 MR
3 QL41A  WRFW 5 MR 3 R 16 KSP7-7-16B [ 5 MR 5 MR
4 QL41B  MKRFIE 5 MR 3 R 17 KSP8-8-3A  F[H 9 HS 3 R
5 KSP7-7-4A %[ 3 R 3 R 18 KSP8-8-3B [ 9 HS 3 R
6 KSP7-7-4B F*H 3 R 3 R 19 KSP8-8-9A  [H 9 HS 7 S
7 KSP7-7-8A 5 MR 3 R 20 KSP8-8-9B £ 9 HS 7 S

8 KSP7-7-8B  F[H 5 MR 3 R 21 KSP8-8-17A  :[H 1 HR 3 R
9 KS83A ESE 3 R 1 HR || 22 KSP8-8-17B  ZE[H 1 HR 3 R
10 KS83B F [ 3 R 1 HR || 23 KSP8-8-19A [ 1 HR 5 MR
11 KSP7-7-10A [ 1 HR 5 MR || 24 KSP8-8-19B [ 1 HR 5 MR
12 KSP7-7-10B  3E[H 1 HR 5 MR || 25 KSP8-8-23A [ 9 HS 5 MR
13 KSP7-7-22A [ 7 S 3 R 26 KSP8-8-23B [ 9 HS 5 MR
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s Hb A KU HIEE WY pOH Y || RS i RIS MEE MY s P
No. Variety Origin ~ TLS  Rating SA Rating || No. Variety Origin ~ TLS  Rating SA Rating
27 KSP8-9-4A %[ 7 S 3 R 74 TX624B ESE 7 S 3 R
28 KSP8-9-4B  E[H 7 S 3 R 75 TX2249A  £H 3 R 3 R
29 KSP8-9-8A  [H 7 S 3 R 76 TX2249B  %£[H 3 R 3 R
30 KSP8-9-8B [ 7 S 3 R 77 TX2750A % 3 R 3 R
31 KSP8-9-10A [ 7 S 3 R 78 TX2750B B 3 R 3 R
32 KSP8-9-10B  [H 7 S 3 R 79 TX2751A %[ 3 R 3 R
33 KSP8-9-12A  FE[H 7 S 5 MR || 80 TX2751B K 3 R 3 R
34 KSP8-9-12B  [H 7 S 5 MR || 81 TX2758A %M 5 MR 5 MR
35 KSP8-9-14A [ 3 R 7 S 82 TX2758B %[ 5 MR 5 MR
36 KSP8-9-14B  E[H 3 R 7 83 TX2759A  %£H 7 S 5 MR
37 KSP8-9-16A [ 5 MR 5 MR || 84 TX2759B [ 7 S 3 R
38 KSP8-9-16B  EH 5 MR 5 MR || 85 TX2790A  £H 7 S 1 HR
39 KSP8-10-23A  [H 3 R 5 MR || 86 TX2790B  %£[H 7 S 3 R
40 KSP8-10-23B %[ 3 R 5 MR 87 TX2801A eS| 7 S 5 MR
41 KSP335A [ 7 S 5 MR || 88 TX2801B | 7 S 5 MR
) KSP335B F [ 7 S 3 R 89 90NFI12A  £[H 1 HR 3 R
43 KSP501A [ 9 HS 5 MR || 90 90NF12B K 1 HR 3 R
44 KSP501B | 9 HS 5 MR || 91 9INF14A %M 1 HR 3 R
45 KSP502A S| 9 HS 5 MR || 92 9INF14B [ 1 HR 3 R
46 KSP502B [ 9 HS 5 MR || 93 9INFI15A  %H 1 HR 3 R
47 KSP503A F[H 7 S 3 R 94 9INFI15B [ 1 HR 3 R
48 KSP503B [ 7 S 3 R 95 9INF18A  %H 1 HR 3 R
49 KSP504A | 5 MR 3 R 96 9INFI8B [ 1 HR 1 HR
50 KSP504B E3E 5 MR 3 R 97 9INF20A [ 7 3 R
51 KSPS11A [ 7 S 5 MR ||98 91NF20B | 7 3 R
52 KSP511B S| 7 S 5 MR || 99 ICS3A B 3 R 3 R
53 KSP512A e 7 S 3 R 100 ICS3B B 3 R 3 R
54 KSP512B | 7 S 3 R 101 ICS4A I 5 MR 3 R
55 LI2039-3A %[ 1 HR 5 MR || 102 ICS4B N 5 MR 3 R
56 L12039-3B  £[H 1 HR 5 MR || 103 ICS6B EEE 3 R 5 MR
57 LI2060-1A  [H 9 HS 7 104 ICS6B i 3 R 5 MR
58 LI2059-1B [ 9 HS 7 105 ICS7A B 5 MR 7 S
59 LI2244-3A [ 7 S 5 MR || 106 ICS7B I 5 MR 7
60 LI2243-3B [ 7 S 5 MR 107 ICS10A Ep g 5 MR 9 HS
61 TAM428A [ 7 S 5 MR || 108 ICS10B ElEE 5 MR 9 HS
62 TAM428B B 7 S 5 MR || 109 ICS16A E1);:3 7 S 1 HR
63 Tx3197A e 5 MR 5 MR || 110 ICS16B EE 7 S 1 HR
64 Tx3197B F 5 MR 5 MR || 111 SH802A FlEE 7 S 3 R
65 Tx378A F [ 5 MR 3 R 112 SH802B 2153 7 S 3 R
66 Tx378B [ 5 MR 3 R 113 JCZ1A o 5 MR 7
67 Tx398A F[E 9 HS 5 MR || 114 JCZ1B h 5 MR 7
68 Tx398B 5 9 HS 5 MR || 115 JI352A h 3 R 5 MR
69 *Tx622A eS| 9 HS 3 R 116 JI352B [ 3 R 5 MR
70 *Tx622B F [ 9 HS 3 R 117 JI2055A H | 5 MR 7
71 Tx623A 5 9 HS 3 R 118 J12055B eS| 5 MR 7
72 Tx623B | 9 HS 3 R 119 JI4190A i 5 MR 5 MR
73 TX624A [ 7 S 3 R 120 J14190B h 5 MR 5 MR
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5 m A R ¥R MY I WY || B S A i BB VMY I IR
No. Variety Origin ~ TLS  Rating SA Rating || No. Variety Origin ~ TLS  Rating SA Rating
121 L401A i 3 R 5 MR 145 V4A [ 5 MR 5 MR
122 L401B [ 3 R 5 MR 146 V4B rp 5 MR 5 MR
123 L402A RS 7 S 1 HR 147 001A LlES| 7 S 9 HS
124 *L402B i 7 S 1 HR 148 001B i 7 S 9 HS
125 L403A U 5 MR 7 S 149 6A o 1 HR 3 R
126 L403B [ 5 MR 7 S 150 6B b 1 HR 3 R
127 L404A o 7 3 R 151 8A o 7 S 3 R
128 L404B i 7 3 R 152 8B i 7 S 3 R
129 L405A i 5 MR 3 R 153 8-63A i 3 R 5 MR
130 L405B | 5 MR 3 R 154 8-63B b 3 R 5 MR
131 L407A rh [z 1 HR 3 R 155 8-64A b [ 3 R 5 MR
132 *L407B rh 1 HR 3 R 156 8-64B b 3 R 5 MR
133 L408A i 1 HR 3 R 157 10A h 5 MR 5 MR
134 L408B i 1 HR 3 R 158 10B sl 5 MR 5 MR
135 L409A b 3 R 3 R 159 428A [ 5 MR 5 MR
136 L409B rh 3 R 3 R 160 428B ]| 5 MR 5 MR
137 L422A i 1 HR 3 R 161 807A i 5 MR 3 R
138 L422B P 1 HR 3 R 162 807B o 5 MR 3 R
139 LNIA rh 1 HR 3 R 163 14-1033A i 3 R 5 MR
140 LNIB rh [z 1 HR 3 R 164 14-1033B ElE| 3 R 5 MR
141 LN25A i 3 R 3 R 165 1432A i 3 R 3 R
142 LN25B i 3 R 3 R 166 1432B i 3 R 3 R
143 N122A | 5 MR 3 R 167 *NR10 b 5 MR 9 HS
144 N122B i 5 MR 3 R

%R L407B - HUELEERG X I s Tx622B : JEHLBER %) H; L402B : T SIETI S s NR 10+ SRS %o A
* is check; L407B: Resistant check for target leaf spot screening; Tx622B: Susceptible check for target leaf spot screening; L402B: Resistant check

for anthracnose screening; NR10: Susceptible checks for anthracnose screening
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TERERY 166 3 H AT RARFFR P (R3),
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Table 3 The number of male-sterile and maintainer lines both in China and abroad resistance to B. sorghicola and C.

sublineolum
Kk AR PRI
o Resistance to TLS Resistance to SA

Origin

1 3 5 7 1 3 5 7 9
ElJ¥ India 0 4 6 4 2 6 2 2 2
[ America 16 14 14 32 18 4 48 36 6 0
K. Australia 0 0 2 2 0 4 0 0 0
fhE China 10 16 20 2 26 18 6 2
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Table 4 The sorghum male-sterile and maintainer lines for resistance to B. sorghicola and C.sublineolum
P A B g || S A WP GO || B A WP S
No. Variety TLS SA No. Variety TLS SA No. Variety TLS SA
1 ICS3A 3 3 14 TX2751B 3 3 27 L409A 3 3
2 ICS3B 3 3 15 90NF12A 1 3 28 L409B 3 3
3 KS83A 3 1 16 90NF12B 1 3 29 L422A 1 3
4 KS83B 3 1 17 9INF14A 1 3 30 L422B 1 3
5 KSP7-7-4A 3 3 18 9INF14B 1 3 31 LNIA 1 3
6 KSP7-7-4B 3 3 19 9INF15A 1 3 32 LN1B 1 3
7 KSP8-8-17A 1 3 20 9INF15B 1 3 33 LN25A 3 3
8 KSP8-8-17B 1 3 21 9INF18A 1 3 34 LN25B 3 3
9 TX2249A 3 3 22 9INF18B 1 1 35 6A 1 3
10 TX2249B 3 3 23 L407A 1 3 36 6B 1 3
11 TX2750A 3 3 24 L407B 1 3 37 1432A 1 3
12 TX2750B 3 3 25 L408A 1 3 38 1432B 1 3
13 TX2751A 3 3 26 L408B 1 3
3 it DHORT R AR 2R Z 8] A9 9 22 5 7T RE S5 b 1

KN T 3HRE A, 2019-2020 4E %} 166 143 [ N
SR RN TE FR AR R R P S S8 1 g 5 i
WRFE AT TS SV . S O e SR B
LI EPT (HR) (IR 26 1y, b % W TR BB
15.66% ; i (R) 19 34 43, o B 11 20.48% . X5
R JE R R PP (HR) By 9 P8 8 10y, o5 BBy
4.82%; BT (R) Y 84 177, o5 ALY 50.60% . MEE5E
SRE, RPUERRIA T RNRFREZ XY
1R SRS A T A R S P B R T, A B AR E
RIGUIRAT RV & PTG FE (RPT AT
3 ) PR L L 38 03, A B T B XHPE ) A T T
VR AT RL, 4E = v S BT R PR A

MG R IR, 166 43 5 SEAEE AT F (A) FILRAF
ZF (B) X 57 SR B B A e iR R P T J 25 55 BDAS
B R (A) FHARN PR 3F R (B) X 5y SR B b 1
FHARR . BHBIHREE T, A DB AT R
(A) FIOR 37 FR (B)BUVEAETE 25 57, QX s e Bt 1k
Tx2790A Jy 1 9%, 1fii Tx2790B 3 3 4% ; 9INF18A Ky
3 4%, 1 9INF18B N 1 2% ; KSP335A & 5 4%, 1
KSP335B 4 3 9, Hpr AT R FMASE R Z B0 B i
WRPURFFETC 2 7o FRAT R (A)FIIREFR (B)
PIPTRE T A% SR R D, SO . ST S
REERAT RARERE R X 22 B AERHUE AT
TE2Z S ZE AR, i 25 3 nT 20, 76 X v SR S 3
I LA IEL I (1) 25 78 TP AT B B AN R IF R
BRI, DLk 20 TAE & AR AR 19 B 19

1 B EE B LAt PR IE N 3R A 56, i A 15 itk — 2
W,

(SR e PR e Y e S
ZMAR T E LA, A= 2550 DA SRR ELEL
BRI 3 WESTEE I S DN ¥ 3 Y
TG b Fof S 42 Tl oy SR O 5 A A e S T ) e A
Ragk AR , M T T BRI Sk B B0
KHEVEIEA TAE . 2 E YN, mBAT RET
PSR e BT R VANEEOES 2 R F S k1 ]
555 O T AN H RS IKE R Z I i 22 55
PR, BRATIE AN T 27 g B 2% S8 ol ) 1 77
Rt ABPRAEN THRIAAET , E T 166 43 [ 4
RSN T F RO AR 22 X6 1 S A e g R 1y 5 A I
T O BTPE , 07 26 H BT A0 ST P Ao T A BT B
I, BE 1 e v B o T A A SRR,
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TS
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