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Resistant to Banded Leaf and Sheath Blight

LI Lu-jiang' ,CHEN Wen-sheng”,ZHANG Min®,LAN Hai' ,PAN Guang-tang' , YANG Ke-cheng'
(' Maize Research Institute ,Sichuan Agricultural University / Key Laboratory of Biology and

Genetic Improvement of Maize in Southwest Region ,Ministry of Agriculture ,Ya’ an 625014

*College of Agronomy ,Sichuan Agricultural University ,Chengdu 611130)

Abstract; Two hundred and forty inbred lines were identified and evaluated for the resistance to banded
leaf and sheath blight( BLSB) under artificial inoculation conditions from 2010 to 2012. Meanwhile, the corre-
lation between the resistance to BLSB and major agronomic traits were also analyzed. The results showed that
there were no immune or highly resistant lines, four inbred lines were moderately resistant to BLSB, and 236
lines were sensitive to BLSB , among which 218 lines were highly sensitive to BLSB. Meanwhile , there were no
resistant lines in Reid, Lvdahonggu, PA | and Tangsipingtou genetic groups, however, Lancaster and PB genetic
groups were identified to be important sources for maize BLSB resistance. Additionally, the results of correlation
analysis showed that five traits, such as plant height, ear height, ear height / plant height, internodes number
below the ear,and internodes length below the ear, were significantly negative correlated with the disease in-
dex. These traits could be used as the reference for screening germplasm with resistance to BLSB without artifi-
cial inoculation.
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Table 1 The criterion of resistance to maize banded leaf

and sheath blight

Disease BUMEEAL R PN TNTIEUN

grade Resistant type Disease index Symptom description
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w8 &
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Table 2 The disease index of resistance to BLSB and the histerosis group of the 240 maize inbred lines

% SEES ACECE /@ btk R || hiT SEES YT e £ DI Ptk ZefRE

Code Lines 2010 2011 2012  Resistance HG Code Lines 2010 2011 2012  Resistance HG
1 32 86.7 91.7 100 HS REID 12 B104 95.6 95 100 HS REID
2 501 61 88.9 100 S ~HS REID 13 B73 81.6 100 90 HS REID
3 515 86.3 72.2 95.6 S~HS REID 14 B84 77.8 100 100 S ~HS REID
4 803 83.9 83 100 HS REID 15 PH6WC 82 80.7 98.3 HS REID
5 835 76.3  91.1 77.8 S~HS REID 16 W 477 71.1 83 93.9 S~HS REID
6 3189 92.6 100 100 HS REID 17 i 63 86.7 79.6 94.4 S~HS REID
7 8415 95.6 83.3 91.1 HS REID 18 7 81162  65.9 80.6 100 S ~HS REID
8 8902 83.7 87.3 100 HS REID 19 4112 80.7 65.1 88.9 S~HS REID
9 2002F17 84.4  96.9 100 HS REID 20 w11 85.6 94.2 100 HS REID
10 2002F22 93.3  82.6 100 HS REID 21 3% 205 90 83.8 100 HS REID
11 7595-2 91.5 90.8 100 HS REID 22 Yy 387 79.5 97.8 100 S ~HS REID
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Code Lines 2010 2011 2012 Resistance HG Code Lines 2010 2011 2012 Resistance HG

23 FrE 218 67.5  79.3  98.5 S ~HS REID 76 fRILTE  91.9  77.8 100 S~HS  JRKLHE
24 #0529 75.6  99.1  85.2 S ~HS REID 77 AR T07T  69.7 98.9 100 S~HS  JRKLH
25 i 68 91.5 100 100 HS REID 78 *5 28 98.5 8l 96.8 HS RKLLH
26 77 95.5 66.7 86.7 S~HS  =RERE| 79 106 94.1 100 61.1 S~HS JRRLE
27 374 53.8 98.8 100 MR ~HS 22Kk || 80 Z74C1-3  98.5 88.9 100 HS iR
28 416 78.5 74 92.1 S~HS  ZRHEE| 81 330  74.1 81.5 55.6 MR ~HS JiRKZI4
29 485 65.7 96.3 100 S~HS R 82 25 31 98.5  90.7 100 HS RKRLLH
30 5213 81.5 65.5 83.9 MR~HS =K% 83 488 92.6 81.5 100 HS PA

31 200B 98.5 83.8 89.9 HS R || 84 653 53.7 83.3 97.5 MR ~HS PA

32 48-2 93.8 88.9 100 HS ZREHE] 85 832 73.3  85.2 100 S ~HS PA

33 C416 75.7 66.7 75.6 S~HS  ZRERE| 86 4379 80 70.4 79 S PA

34 CA091 82.9 100 100 HS R 87 4866 97 100 100 HS PA
35 D185 74.9 86.7  80.7 S~HS  ZRHrEE| 88 7922 88.3  83.3 75.9 S~HS PA

36 D387 73.3  72.2  95.6 S~HS  ZFRMiEE| 89 8001 9.6 96.8 48.2 MR ~HS PA

37 H3 52.6 86.4 77.8 MR~HS 2| 90 81565 59.1 63 33.3  R~S PA

38 HZ85 74.1  69.4  50.4 MR ~S  2REfE| 91 7165-1 87.3 100 100 HS PA

39 Joo1 83.1 96.8 84.4 HS 2RI 92 7164-1 98 93.7 97.2 HS PA

40 Joo2 81.6 91.7  88.9 HS 2R 93 7379-2 76.1 100 100 S ~HS PA

41 Mol7 59.2  52.4 52.1 MR 2R 94 7573-1 81.1 79.8 93.9 S~HS PA

42 FF1324  72.6  58.1  33.3 R~S REE| 95 5022(B) 94.1 88.9 100 HS PA

43 #1037 79.7 74.9  53.3 MR ~S  2=REHE|| 96 65232 47.8  81.5 69.7 MR ~HS PA

44 412 75.4 82 83.7 S~HS  ZRERE| 97 65232 % 91.1  97.8 100 HS PA

45 419 77.1  90.1 100 S~HS  2ZRWrkE| 98 706 4 94.4  88.9 100 HS PA

46 W 465 85.6 100 96.6 HS REEE || 99 888-9 96.3  95.6 100 HS PA
47 495 72.6  90.7  83.3 S~HS  2ZRHEE| 100 B234 75.6  88.9 91.1 S~HS PA
48 992 68.8 91.5 79.6 S~HS  ZRERE|| 101 BHP44 89.6  98.2 100 HS PA

49 11 59.3  89.8  82.2  MR~HS CEREME| 102 BJ0OS 63 71.3 77.8 S ~HS PA

50 BERE17 83 96.3 100 HS =R || 103 €28 82.5 73.9 95.1 S~HS PA

51 g 533 76.5 86.1 73.3 S~HS  2=REMRE| 104 C649 76.3  87.8 58.7 MR ~HS PA

52 M F1 80 84.9  93.3 S~HS =Rk || 105 C8605-2  74.1 72.8 85.2 S~HS PA

53 A 701 82.6  98.4 100 HS =R || 106 CA156 67.4 87.9 91.9 S~HS PA

54 %12 77.8 90.3 71.8 S~HS  ZRHEE| 107 CAL70  69.8 97.8 77.8 S~HS PA
55 Zk €546  84.4  94.4 100 HS 2R || 108 CMI206  76.9 100 77.8 S~HS PA

56 B 49 92.3 91.7 91.1 HS 2R || 109 CML51 78.2  63.3 61.1 S PA

57 F8-3 86.1 100 100 HS =R || 110 CN165  57.8 91.9 48.2 MR ~HS PA

58 17 90.7 96.3 100 HS 2RI || 111 E28 77.8 100 100 S~HS PA
59 8107 89.6 100 100 HS RKLE || 112 ES40 66.8  36.7 64.4 R~S PA

60 53 %3 81 73.3 100 S~HS kKL || 113 K10 85.2 100 100 HS PA

61 CA112  89.6 93.7 100 HS FRARLLAH || 114 K22 87.4 71.3 96.8 S~HS PA

62 CA335 81.7 100 100 HS RKLE || 115 M3005  66.5 93.7 95.1 S~HS PA

63 CA339  89.8 80.3 77.8 S~HS  JRKLE || 116 N528-1  88.9  98.9 100 HS PA

64 CA375 94.3 100 100 HS FRARETE || 117 PI10 74.6 91 82.5 S~HS PA

65 DH34 82.2 77.8 100 S~HS  JRKZE || 118 PI41 94.1 100 100 HS PA

66 OH43 92.6 100 88 HS WRKLLE || 119 S7913 72.2  84.8 74.1 S~HS PA

67 Tie9010  87.4 87.6 ~ HS JRKEE || 120 Us112 80.9 87 100 HS PA

68 WF9 95.6 75.6  62.2 S~HS  JkRKLH || 121 A M130  98.5 78.9 95.1 S~HS PA
69 )| 1073-7 95.6 87.9 100 HS WRKLLE || 122 #11-8  89.6 84.9 72.2  S~HS PA
70 4340  72.2  94.4 100 S~HS  JRKLF || 123 w72 91.1 88.5 100 HS PA

71 J1 360 82.7 86.4 100 HS fRKLE || 124 F}o046  70.4  78.7 96.8 S~HS PA

72 598 84.8 86.3 100 HS FRARELLH || 125 fa) 11 93.3 100 100 HS PA

73 7R 46 80.6 94.1 100 HS RKLLE || 126 %156 88.9 100 100 HS PA

74 ¥ 53 94.1 100 93.7 HS JRKEE || 127 K237 92.6 94.4 100 HS PA

75 i 138 87.4 84.1 100 HS FRARETH || 128 7K 91 90.7 77.3 100 S ~HS PA
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Code Lines 2010 2011 2012 Resistance HG Code Lines 2010 2011 2012 Resistance HG
129 P 321 80.7 87.3  69.4 S ~HS PA 185 318 46.7 81.7 58.7 MR~HS PB
130 T 046 69 63 67.9 S PA 186 W 135 59 82.5 61.1  MR~HS PB
131 i 818 94.1 48.2 100 MR ~ HS PA 187 w136 60.6 92.2 52.4  MR~HS PB
132 il 2345  68.6 83.5 100 S ~HS PA 188 w137 56.3 82.2 75.8 MR~HS PB
133 L3053 77.6  86.7 100 S ~HS PA 189 3336 49.8 50.8 75 MR ~S PB
134 5114 741 91.4 94.4 S ~HS PA 190 h 01 57.6 83.3 62.1 MR~HS PB
135 i 540 48.2 89.8 85.2 MR~HS PA 191 28 68.5 67.2  89.9 S ~HS PB
136 6082 68.2 53.3 100 MR ~ HS PA 192 196 60.5 86.1 89.7 S~HS  HEYFk
137 L9586  92.5 76.6 100 S ~HS PA 193 434 65.9 92.2 100 S~HS  JEPUFL
138 iLf1371  87.4 100 100 HS PA 194 444 89.3  92.6 100 HS 5Pk
139 #0548 94.7 94.4  66.7 S ~HS PA 195 502 91.3  84.2 100 HS I U3k
140 W 118 49.4  96.3 98 MR ~ HS PA 196 CN962 75.3  97.8 100 S~HS  HEPUF-k
141 w5003 67.4 67.8 84.4 S ~HS PA 197 D212 66.7 62.2 100 S~HS  JEPFk
142 PU144  94.1 79.2 100 S ~HS PA 198 H10 89.6 53.7 42.2  MR~HS HEDUF-3k
143 Pg-D105 97 100 100 HS PA 199 H1124 91.7 72.2 100 HS 5Ok
144 #5 97 100 100 HS PA 200 H152 76.3 86.3  84.4 S~HS  FEIOFk
145  GFrH 153-2 94.1 100 100 HS PA 201 H201 79.3  91.1 100 S~HS  BEPUEk
146 i 478-1 60.4 90.3 94.4 S ~HS PA 202 H21 62.2  69.1 84.1 S~HS  JEPUEsk
147  #{478-2 94.4 97.5 94.4 HS PA 203 K12 83.2 92.1 92.6 HS ROk
148 I 64 91.9 67.4 100 S ~HS PA 204 LX9801  77.2 45.7 88.9 MR~HS JEPUFL
149 K3 92.6 86.7 100 HS PA 205 PI1143 76.3  83.9  81.8 S~HS  HEPYFk
150 #5 30 62.4 66.7 55.6 MR ~ S PA 206 PI42 80.8 64.3  70.4 S~HS  JEPYFk
151 ¥R 35 84.4 82.5 97.5 HS PA 207 E 72 80 68.4 100 S~HS  HEYFk
152 #B 58 97 100 100 HS PA 208 L=} 81.5 51.7 69.2 MR~HS JEPUFL
153 1 451 95.6 89.4  88.9 S ~HS PA 209  #428-3  62.3  90.3 97.5 S~HS  FEUFk
154 141 56.5 27.2  55.7 R ~ MR PB 210 WEFPY 84.2  70.8 100 S~HS  JEPUFEL
155 8002 61.8 100 95.6 S~HS PB 211 R 81.5 85.6 100 HS YEIUF-3k
156 31778 59.8 85.2 88.9 MR~HS PB 212 FREH  75.2  88.9 59.3  MR~HS JEPUF-k
157 89-1 69.8 47.8 79.6 MR ~ S PB 213 846  73.1 55.6 33.3 R~S I POk
158 698-3 52.6 64.7 6l.1 MR ~$ PB 214 7 853 70 66.3  95.1 S~HS  JEPUFL
159 MO113 85.2 77.8 97.5 S ~HS PB 215 35 80.3 77.8 100 S~HS  JEPUFEL
160 P138 61.5 75.1 55.6 MR ~$ PB 216 £ 63 94.1  96.3 100 HS POk
161 R 15 57.6  56.2  63.9 MR ~$ PB 217 T3 89.3 75 100 S~HS  JEMFL
162 R18 4.2 54.4 42 MR PB 218 &# 76 91.9 87.3  95.6 HS iUk
163 SH15 80.5 92.6 100 HS PB 219 w7 80.3 81.5 100 HS B BT
164 TZI8 72.2 87 100 S~HS PB 220 &JF 133 54.1 87.3 100 MR ~HS  3EDUF-L
165 Y7 89.1 85.6 91.7 HS PB 221 i 1P6CO  77.8  93.8  74.6 S~HS  JEPUFEL
166 y75 80.7 70.4 74.4 S ~HS PB 222 9273 94.1  98.6 100 HS YEDUF- 3k
167 Y8G 81.9 97.8 100 HS PB 223 o 287 78.9 100 96.8 S~HS  JEPUSEsk
168 )il 273 9.3  66.3  92.1 S ~HS PB 224 pg-279  61.9 97.8  83.3 S~HS  JEPYFk
169 JIl 321 88.9 84.4 100 HS PB 225 Pg-419 71.9  77.6  79.5 S B OSF-k
170 £43130 70 9.8 81.5 S ~HS PB 226 PUZEPY  49.6  86.3 100 MR ~HS  JEPUF-k
171 F1 599 37.4  51.1 50.2 R ~MR PB 227 BE605 76.7 100 100 S~HS  JEPUEL
172 #1988 60.9 75 77.8 S PB 228 PEPUEL 71.2 0 96.3 100 S~HS  HEYFk
173 FF 25 77.3 0 96 100 S ~HS PB 229 + 70 58.7  96.6 100 MR ~HS Y5Ok
174 ZH29 382 73.6 92.6 R ~ HS PB 230 KFE4  66.7 100 100 S~HS  HEYFL
175 W 9-21 80.7 100 100 HS PB 231 BHE 71.9 89.2  87.3 S~HS  JEPUFEL
176 5223 67.2 97.8 72.2 S ~HS PB 232 ) 314 84.4 83.9 100 HS 5Ok
177 7 A-034  67.3  90.8  63.5 S ~HS PB 233 FB 22 84.1 91.7 100 HS POk
178 WSS 67.3 65 100 S ~HS PB 234 h# 204 87 97.8  77.8 HS 593k
179 4#59  57.3  59.7 96.8 MR ~HS PB 235 H 495 71.9 100 100 S~HS  JEPOFL
180 4&# 9B 50.4 92.1 95.1 MR~HS PB 236 812 94.8  81.9 100 HS UN
181 il 68 65 9.8 63 S ~HS PB 237 5311 95.6 83.7 100 HS UN
182 “F 92 98.5 100 95.1 HS PB 238 Q1261 80.9 88.9 100 HS UN
183 K178 68.2 57.1 61.6 MR ~$ PB 239 2R 92.6 90.7 100 HS UN
184 3 319 52.9 69 91.9 MR ~HS PB 240 % 795 91.1 96.5 100 HS UN

UN R A LM 5 B A TSR A

UN represents the heterosis information unknown or unclear, HG : heterosis group
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Table 3 The disease resistance of different heterosis groups

AR LRETN B [53 FER '
Heterosis group MR S HS Total
REID 0 0 25 25
PA 0 6 65 71
ik KLTE LRC 0 0 24 24
PB 3 7 28 38
UKk SPT 0 2 42 44
2 R LAN 1 3 29 33
K Unknown 0 0 5 5
BB Total 4 18 218 240

R4 EXRGHFHFFERSETERZERPBEXE

2.4 RIEEHERZERKHBEXES

XF 240 i B FH AR 5 MACE MRS D 45
PREGIES 3 AR IREE A 18 O S (R 7 A
KYEHT (K 4) AR, TORDUR A 15 45 2L
SRR (XT) RO (X2) RO /PR (X3) B
TR (X4 ) R R PR R (X5 ) B
FAHSE(P <0.01) , Bl K H 28 R MRS | 325
P R R/ R EBOR R R Y R 2 R
PR TRI A AR, TR SO A 1 45 BB A1, e
VAL, SXSE R AT LAAVE N A2 R 26 15 T e L0
TR B B H 48R

Table 4 The correlation betwecn disease index and major agronomic traits

BRE(X1)  BEAIE(X2)  REAIE/RHRE(X3) BRI (X4) BRI (X5)
Plant height Ear height EH/ PH No. of internodes below ear  Internode length below ear

B (X1) 1

FEA 5 (X2) 0.79 ** 1

T/ PR (X3) 0.58"" 0.84**

BRI (X4) 0.48** 0.81** 0.82* 1

BN PR (X5) 0.81** 0.79 ** 0.38* 0.60** 1

B (YY) -0.51** -0.66** -0.54** -0.49** —0.47**

* FORTE0.01 KV LB

“* indicates significant difference at 0.01 probability levels
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