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Evaluation of 83 Sorghum Male-sterile and Maintainer Lines

Resistance to Sorghum Anthracnose and Target Leaf Spot

XU Jing*, HU Lan®, JIANG Yu!, CHENG Hong-sen?®, XU Xiu-de®

(Minstitute of Plant Protection, Liaoning Academy of Agricultural Sciences, Shengyang 110161; ?Institute of Economics Crops, Liaoning Academy of Agricultural
Sciences, Liaoyang 111000)

Abstract: Using artificial inoculation technique, a total of 166 sorghum male-sterile and maintainer lines which introduced from
the countries of India, USA, Australia and China, were evaluated for resistance against the diseases of sorghum target leaf spot (TLS)
and sorghum anthracnose (SA) at two calendar years (2019 and 2020). The result 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. Nineteen accessions were found being simultaneously
resistant to both TLS and SA.

Key words: Sorghum; Bipolaris sorghicola; Colletotrichum sublineolum; evaluation of resistance

1 4¢[Sorghum bicolor (L.) Moench]g 7t FHE BRI EIEY) 2 —, X FF 2R R IX R &
Tkt g s R R A E . A E R D SIS A Iz, RARE E AR . RMEYI DA
TR TP AR ) B B OB e R R R A e e R R RO, TR R bk A A S

Wi HER: 2022-11-02 1&E HHEA: 2022-12-07 P4 R E A -
URL:

E— BT 707 108 FAREYR S, E-mail : mljasmine2004@163.com
MEEE: 246, PR ERIEYHE, E-mail @ jiangyumiss@163.com
HEEWB: JUCRAL > BARE R L HIF 4 (CARS-06)

Foundation project: Agriculture Research System of China(CARS-06)



H- 0975 2 2 o SO RS M s R T« e R RER (Target Leaf spot, TLS) HE%A T fFi%f (Bipolaris
sorghicola Alcorn.) 5lit2, 7EtH A mRAE X )32 A0, IR RRIE A% 5 &, B A R I AU e
i5 5000k EH, 7 HiZ05 T 2000 4R E R ARIED, HATERE RS X SR AL, CARNER FRE
BRI EL— WERAT T, BIARRAR, MM SRNE R, EEROtE IR, SEER
O phAh, RS I RO N B R, AT s A e R s T, St
BEP Vi BB . I 2 f R JE T ( Colletotrichum  sublineolum) 13 %k 51 2 i =5 % % JH % ( Sorghum
Anthracnose, SA) st 5t EROVEZNERE, NHERM . 2. BN, BEARSE, S EUE K
FLEE L EIR, R R A 69%~ 1009610 R — B A B AE AR, AR LR Y R
FEARI ARG SE, SEUEEMERUR, SRR (2B a5 RO R AR, HET R 0 &R Ok
UF BARFE IR DRI o v R B R B2 U 0T e A B T AR iRk B AR, JUH R SR R A E
R IPU E A e 5 RO ARCSCAE IR N SRR S R IR B, RN TR AR, Xt
[ N 40 51 RSB 1) v e PEAS B AR PR L CR R 2R R AT B0 9 o B 2 1) e S 0 5 5 8 590N, B AE WA
T RIENEANF RN i R PR R IR P 22 5, TR HURAN BT, AR A B AE . BUW A MR E A
RIS I SRR V0 AR AR RO Al A L o
1 MRIERE
11 ik
111 SRMEZEIR

ERIEVEANE R AN RFF R 166 7, HASKIETENRE 14 4. EE K 94 3. AR 4 43, HE
54 3o LASVBORIEAT IR A 2y (3R 2) o Hrr Ry T o [ 0 SR 45 5 ks R B 6 13 (7 5 111~
116) , i EAWREERE 2 fr (FpT 119~120) , ILTE AR EBE 320 FUFT 4 4 (PS5 157~158, 167~
168) 3L 748 AR B SR E Y0 U QR A & 20 4 (/¥ 5 121~140, 161~162, 165~166) ,
FAR AT H A i o B4 e T H SR R AR 1 B U
1.12 B

B R AP T fY (B. sorghicola) B #k GLBOL £ f R EH (C.sublineolum) Bk SYTIL7,
R S BN, LA A T AR S 5 LR IRV EOR I E R B A E R, T T
B AN B ORAP B T T ORAT -
12 WEAE
121 W&t

IS AL T3 78 AR 2 B L FHAE SRR S RTS8 . 2019—2020 4F, KA H (A N T8 7 ikl
IrERsURtE S e, WM TH 4 Va8, 27X, 47K 5m, 17HE 0.6m, FECEE 1Mk, FEXIRE 40
PRAEAT o 1o S B I3 L 2R JEL 73 465 5 43 B TE ) — DX sk EL AT K RRH B 4 A (AN [R b ek 47 o k4, BA L407B
N Tx622B {E B HIP. BOGHR, DL L402B Al NR1O VE AR B IT. B IR, WIS R 2 Ik
HE.
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Table.1 The evaluation standard of sorghum germplasm resources for resistance to B. sorghicola and C.sublineolum

I 18 2 e SR ROBE R 1R IR AR IR A PO
Rating scale Symptoms description of TLS Symptoms description of SA Resistance evaluation
1 A EEBBE, BB %A R, A B EARGR N, TR 5%LA T, wiPt Highly resistant  (HR)
BR324
3 R RSB, B A 5.1%~ A AR, SRR 5.1%~20%, Hi Resistant (R)
25%. B EEEESERTR
5 AR, BT TA 25.1%~ i BB E, (AR 20.1%~40%, JRBE 3T Moderately resistant (MR)
50%. AT
7 AR, BORBEE ), WRBEGH w BRBEARE, AR 40.1%~70%, JEBE J& Susceptible (S)
T 50.1%~75%. AT
9 AR RBEIE R, 280 RSE, R R R, AR 70.1%0LE, EBE L =/ Highly susceptible (HS)
A7 TR 75%0A o oy A, BRI R TSR

2 RS0
21 SREMTERMFRFRNERFMREREELSR

2019—2020 35 2 G [Pk %5 e 25 R MR 2, X6 HE iy e 49 56 #E BRI B 7 R 2 B A S PR 431
TERAAR S s 25 SRk . BEA R, 0 i SRR R I s H(HR) I BEIR 26 17, 1 15.66%; P (R) Hik 34



£y, 15 20.48%; FRPU(MR)ZEIE 42 43, 14 25.30%; /B (S) IR 46 17, 15 27.71%; =/E(HS) ¥R 18 17,
BT 10.84% . X R R I R LA BPUHR) YR 8 1, 4 4.82%; U (R) %R 84 11, 15 50.60%;
PUMR)ZEYR 56 17, 1 33.73%; B (S) IR 14 11, 4 8.43%; miB(HS)HEUR 4 17, 7 2.41%. FwEgRE
W, HEVEARE R (A)S HAHRL IR FR R (B) X i SR SE SO (M PUBRF EAAEE 2 5, (ERR DB, R0 v e R T
DU AR 225, I TX2790A X BIERPIMEAN 1 . mdt (HR) , 1fi Tx2790B M 3 4. Hi (R) ;
9INFI18A Xf RIEIBHLIE A 3 . HUH (R) , 1fi 9INFI8B N 1 Z¢. Pt (HR) ; KSP335A X I ik
N5 %, FHUE (MR) , 1 KSP335B XA HIMEN 3 % Fil (HR) .

x2 BREMTERNFRFRANSREMFNSRREREESTNER

Table.2 The evaluation of resistance to B. sorghicola and C.sublineolum of sorghum male-sterile and maintainer lines

=) v K HEBE AN BIH W e st fif eV BT AR HIH AN
No. Variety Origin TLS Rating SA Rating No. Variety Origin TLS Rating SA Rating
1 QL33A R 7 S 3 25 KSP8-8-23A ES 9 HS 5 MR
2 QL33B R 7 S 3 R 26 KSP8-8-23B ESS 9 HS 5 MR
3 QL41A K 5 MR 3 R 27 KSP8-9-4A EH 7 S 3 R
4 QL41B HAF T 5 MR 3 R 28 KSP8-9-4B E[H 7 S 3 R
5 KSP7-7-4A EH 3 R 3 R 29 KSP8-9-8A EH 7 S 3 R
6 KSP7-7-4B EH 3 R 3 R 30 KSP8-9-8B EH 7 S 3 R
7 KSP7-7-8A S| 5 MR 3 R 31 KSP8-9-10A ES 7 S 3 R
8 KSP7-7-8B S| 5 MR 3 R 32 KSP8-9-10B ES 7 S 3 R
9 KS83A S| 3 R 1 HR 33 KSP8-9-12A ES 7 S 5 MR
10 KS83B S| 3 R 1 HR 34 KSP8-9-12B ES 7 S 5 MR
11 KSP7-7-10A EH 1 R 5 MR 35 KSP8-9-14A EH 3 R 7 S
12 KSP7-7-10B EH 1 R 5 MR 36 KSP8-9-14B EH 3 R 7
13 KSP7-7-22A FH 7 S 3 R 37 KSP8-9-16A FH 5 MR 5 MR
14 KSP7-7-22B ElE| 7 S 3 38 KSP8-9-16B EH 5 MR 5 MR
15 KSP7-7-16A ES 5 MR 5 MR 39 KSP8-10-23A ES 3 R 5 MR
16 KSP7-7-16B ES 5 MR 5 MR 40 KSP8-10-23B ES 3 5 MR
17 KSP8-8-3A ES 9 HS 3 R 41 KSP335A ES 7 5 MR
18 KSP8-8-3B ES 9 HS 3 R 42 KSP335B ES 7 3 R
19 KSP8-8-9A EH 9 HS 7 S 43 KSP501A EH 9 HS 5 MR
20 KSP8-8-9B B 9 HS 7 S 44 KSP501B 2% [H 9 HS 5 MR
21 KSP8-8-17A FEH 1 HR 3 R 45 KSP502A FH 9 HS 5 MR
22 KSP8-8-17B FEH 1 HR 3 R 46 KSP502B FH 9 HS 5 MR
23 KSP8-8-19A ES 1 HR 5 MR 47 KSP503A ES 7 3 R
24 KSP8-8-19B ES 1 HR 5 MR 48 KSP503B ES 7 3 R

®2(5

Table.2 (continued )
5 i R RE ¥ RE e i R BB W soR W
No. Variety Origin TLS Rating SA Rating No. Variety Origin TLS Rating SA Rating
49 KSP504A E[EH 5 MR 3 R 74 TX624B ES 7 S 3 R
50 KSP504B E[EH 5 MR 3 R 75 TX2249A ES 3 R 3 R
51 KSP511A E[EH 7 5 MR 76 TX2249B ES 3 R 3 R
52 KSP511B FEH 7 5 MR 7 TX2750A FH 3 R 3 R
53 KSP512A 2[5 7 3 R 78 TX2750B 2[5 3 R 3 R
54 KSP512B FEH 7 3 R 79 TX2751A FH 3 R 3 R
55 L12039-3A 2[5 1 HR 5 MR 80 TX2751B 2[5 3 R 3 R
56 L12039-3B E[EH 1 HR 5 MR 81 TX2758A ES 5 MR 5 MR
57 L12060-1A E[EH 9 HS 7 S 82 TX2758B ES 5 MR 5 MR



58 L12059-1B *H 9 HS 7 S 83 TX2759A * 7 S 5 MR
59 L12244-3A *[H 7 S 5 MR 84 TX2759B *[H 7 S 3 R
60 L12243-3B *[H 7 S 5 MR 85 TX2790A %[ 7 S 1 HR
61 TAM428A *[H 7 S 5 MR 86 TX2790B *[H 7 S 3 R
62 TAM428B *[H 7 S 5 MR 87 TX2801A %[ 7 S 5 MR
63 Tx3197A *H 5 MR 5 MR 88 TX2801B E[H 7 S 5 MR
64 Tx3197B *H 5 MR 5 MR 89 90NF12A E[H 1 HR 3 R
65 Tx378A *H 5 MR 3 R 90 90NF12B EH 1 HR 3 R
66 Tx378B *H 5 MR 3 91 91INF14A E[H 1 HR 3 R
67 Tx398A *[H 9 HS 5 MR 92 91NF14B *[H 1 HR 3 R
68 Tx398B *[H 9 HS 5 MR 93 91NF15A *[H 1 HR 3 R
69 Tx622A *[H 9 HS 3 R 94 91NF15B *[H 1 HR 3 R
70 *Tx622B *[H 9 HS 3 R 95 91NF18A *[H 1 HR 3 R
71 Tx623A *H 9 HS 3 R 96 91NF18B E[H 1 HR 1 HR
72 Tx623B *H 9 HS 3 R 97 91NF20A E[H 7 3
73 TX624A EH 7 S 3 R 98 91NF20B EH 7 3 R

x2 (5

Table.2 (continued )
FE R WBL W poR W re R RE RS o soE
No. Variety Origin TLS Rating SA Rating No. Variety Origin TLS Rating SA Rating
99 ICS3A Ef 3 R 3 123 L402A [ 7 S 1 HR
100 ICS3B Ef 3 R 3 R 124 *L402B i [H] 7 S 1 HR
101 ICS4A EfI 5 MR 3 R 125 L403A rh 5 MR 7 S
102 ICS4B EfI 5 MR 3 R 126 L403B rh 5 MR 7 S
103 ICS6B EfI 3 R 5 MR 127 L404A rh 7 3 R
104 ICS6B EfI 3 R 5 MR 128 L404B rh 7 3 R
105 ICS7A Ef 5 MR 7 S 129 L405A i [H 5 MR 3 R
106 ICS7B Ef 5 MR 7 S 130 L405B i [E 5 MR 3 R
107 ICS10A ElE 5 MR 9 S 131 L407A [ 1 HR 3 MR
108 1CS10B Ef 5 MR 9 S 132 *L407B i [E] 1 HR 3 MR
109 ICS16A I 7 S 1 HR 133 L408A rh 1 HR 3 R
110 1CS16B I 7 S 1 HR 134 L408B rh 1 HR 3 R
111 SH802A I 7 S 3 R 135 L409A rh 3 R 3 R
112 SH802B I 7 S 3 136 L409B rh 3 R 3 R
113 JCZ1A i [ 5 MR 7 137 L422A [ 1 HR 3 R
114 JCZ1B i [ 5 MR 7 138 L422B [ 1 HR 3 R
115 JI352A i [ 3 5 MR 139 LN1A [ 1 HR 3 R
116 JI1352B i [ 3 5 MR 140 LN1B [ 1 HR 3 R
117 JI2055A rh [ 5 MR 7 141 LN25A rh 3 R 3 R
118 JI12055B rh [ 5 MR 7 142 LN25B rh 3 R 3 R
119 JI4190A rh [ 5 MR 5 MR 143 N122A rh 5 MR 3 R
120 JI14190B rh 5 MR 5 MR 144 N122B rh 5 MR 3 R
121 L401A =8} 3 5 MR 145 V4A ae] 5 MR 5 S
122 L401B =8} 3 5 MR 146 V4B ae] 5 MR 5 S

=2 (&)

Table.2 (continued )
Fe i HE R I BRI P FFs A KR HEBE Ry BRI R
No. Variety Origin TLS Rating SA Rating No. Variety Origin TLS Rating SA Rating
147 001A =8} 7 S 9 HS 158 10B ae] 5 MR 5 MR
148 001B =8} 7 S 9 HS 159 428A ae] 5 MR 5 MR
149 6A =8} 1 HR 3 160 428B =] 5 MR 5 MR
150 6B =8} 1 HR 3 R 161 807A =] 5 MR 3 R



151 8A it 7 S 3 162 807B e 5 MR 3 R
152 8B i 7 S 3 R 163 14-1033A e 3 R 5 MR
153 8-63A i 3 R 5 MR 164 14-1033B e 3 R 5 MR
154 8-63B i 3 R 5 MR 165 1432A e 3 R 3 R
155 8-64A i 3 R 5 MR 166 14328 e 3 R 3 R
156 8-64B i 3 R 5 MR 167 *NR10 8 5 MR 9 HS
157 10A i 5 MR 5 MR

*Note: L407B: Resistant check for target leaf spot screening; Tx622B: Resistant check for target leaf spot screening; L402B:Resistant check for anthracnose

screening; NR10: Susceptible checks for anthracnose screening

2.2 SREMNERIRFRANMEIRIRERKE R

FORHEMEARE & (A FURRER (B ST HLBER RS T s & el in B 1 B . A1) 166
Gy HEVEAS T R RE 20 W R 5 O ERE A7 A I S 25 5, 0o v RS DR v EE O 1O AT 26 13, A3 4 [E 16
AT E 10 63, T ESRAE RIS ACE 8 4, GHREIEE 2 4. SRE 4 ORI E 2 4 xR BE
TR I U PR 2 T R R R I = P SR A R X e SRR B R I P U (R) R U 34 17
FARENRE 4 4. SR 14 AR E 16 4y, T ESR AR IR (R 84 4, HEIRENSE 6 . &[H 48
Uiy BRI 4 gy FieE 26 43, W5 2 56t i SRR BT R BP0 VIR AR X i R SR B R I b 50
(MR)FJ B 42 £y, T eI R I BT (MR) I BE VR 56 £ X iy SERE BT 2R LR (S) A i S (HS)
(BRI S A 46 A0 18 47, T X v 3R AR JEL 0 3 LR (S) R R (HS) I B2 U 40 i 14 43 A0 4 4y o FEAEIY
166 M ERANE RARFER S (R 3D, X ESRIBDRRIPUR (1. 3. 540 WHIEH 102 4, HAPEpE
10 #r, 15 9.8%, £ 44 4y, £ 43.14%, WAFIE 2 4, 5 1.96%, H1E 46 3, i 45.1%; Xt R IH
FKIMBUE (1. 3. 520 MAERMRKERA 148 4y, HAEIE 10 7, 5 6.76%, FEH 88 17, 5 59.46%,
BRI 4 43, & 2.7%, HE 46 47, 5 31.08%. AT L3 [E 14 i SRR BT RN 5% TR0 B2 U5 AT o LA,
HyoR P EM SR, B, EEPURTIRE NFE, aRE MR R IEr SIS R, A TR R
] v G B UR P AT, IR e 0 BE UR QORI S Pt & R
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Fig.1 The number and percentage of male-sterile and maintainer lines resistance to B. sorghicola and C. sublineolum
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Table3 The number of male-sterile and maintainer lines both in China and abroad resistance to B. sorghicola and C.sublineolum

ARk o R B I RN
Origin Resistance to BS Resistance to CS

1% 34 5% 3 9% 1% 3 54 7% 94
B[ 0 4 6 4 0 2 6 2 2 2
ESls| 16 14 14 32 18 4 48 36 6 0
WORF I 0 0 2 2 0 0 4 0 0 0
o [ 10 16 20 8 0 2 26 18 6 2

2.3 FMAHSRHRENEESERMNRER

M 166 1 e BEHEEA T R AN ORRF R, 255E AR DTSR LR AR CRfuA o) A KL 38 4y (38
3) , ANENEE 2 43, SEE 20 R A E 16 7. XL STRIEAEL, RIEE 1 IRE U R B,
WINE T PO S PR A

x4 FRNSREAFNSRREFNSREETTRRERTR

Table 4 The sorghum male-sterile and maintainer lines for resistance to B. sorghicola and C.sublineolum

75 A A HEBE wREF5 vy e RE RS i HpE RIE
No. Variety BS CS No. Variety BS CS No. Variety BS CS
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 91INF14A 1 3 30 L422B 1 3
5 KSP7-7-4A 3 3 18 91NF14B 1 3 31 LN1A 1 3
6 KSP7-7-4B 3 3 19 91INF15A 1 3 32 LN1B 1 3
7 KSP8-8-17A 1 3 20 91INF15B 1 3 33 LN25A 3 3
8 KSP8-8-17B 1 3 21 91NF18A 1 3 34 LN25B 3 3
9 TX2249A 3 3 22 91NF18B 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 #5Tie

KN THEFHAR, 2019—2020 44T 166 43 [ A &b AN B R ANRER R BT o SR RT3 A1 o S EL o R
VEREAT 7 %08 SV . S0 0] i REEBE R I s bt (HR)AI IR 26 173, 7 %€ BHEAEUT 15.66%: B
(R 34 4y, (541 20.48%. X R RIER R I PT (HR)FIFEUR 8 43, A1 4.82%: HiWi(R)I1 84
B, HEHN 50.60%. M ELRE, EPUEBRNAE R REZ, X5 Em Ry
FORIEE, A HOBIGIHRTURA T RV XK. 4R SRR E GRItuR) rktket 38 4, ¥
A B AT TSV AT DU SR IR GBI R, B e e SR T B R B A

LRI R UR S 5 SEEAE W, B AR R T R S VAN R R S U RN R 1 S R, DU
SO %5 58 2 A FHL ) [ AR R0 AT 2 DU T2, iR PN T bl AR AT H095 B 507 S 7 6L
R b ARG AT (0 4 i 4 R, AT 0 T 0 35 DR S R PR (0 A T R e S B 7 B . A S
RGWI T = R FP 0 5 (S R, i — 0 S8 R TR R 3G 9% R U0, A8 R P A
Wi S E ARG, TS, wWIR TR BT BEBUIEVE N 5 SZ IR B e (K B, R T B
P BT X M N B g ]

WAL, 166 1 m R HEVEA B R (A)VHIMIREF R (B)X = EEE B (MU IE L R 2 57, BIAE R(A)
5 AR L [ AR 2 (B) S i SRR B L o Al . (HBUBIER e, A EMEAE RA)REFER(B)
PUMETEAEZ S, T TX2790A XRIEFRHIMEN 1 4%, 1 Tx2790B X AIEFHHiME N 3 4; 9INFI8A X ;R IHIK 1L
PN 3 2%, 1M 9INF18B StIHMPLIEN 1 F; KSP335A X RIEMHIMEN 5 4, 1 KSP335B i B i 14
N3G, HRAE R RN IR PURRFE TG 7. R, =3RS RA) R EE R (B) 1T
Ptk B o, SAIMRTEK . X 5 R AN B R R 2 SR PUR M AN 22 1 I 45k R 22,
AAEG D HORE RAOREE 5 8] 10993 9 22 5 1T e 5 0 1) st B I A R SR R 35 K

PRSI A R A T R B R, MR 2 B R TR R AR, A ZRI B VA AR LM DLS AT
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R UIS UE RS I B DU R OGP LA AR . 2 FEIAN, MRAE REF SRR L E
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FEDET AN = S R JEU BT, JRTGE HE A BURN e B Al T SRR, BEE T IR v G e
TRUR, O U B PR AR RN FUER AR M IR S
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