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Abstract: Maize rough dwarf disease (MRDD ) is a severe virus-conferring disease in multiple maize
cultivation areas in China. Exploration of resistant germplasm resource and application in resistance breeding is the
most economical and effective measure. In this paper, 201 maize germplasm accessions were subjected upon natural
inoculation over two years in a high incidence area for MRDD. Out of them, 25 accessions were tested by artificial
inoculation. Under field condition, one accession Shen 137 turned to be highly resistant; 12 inbred lines ( P138, Dan
3130, Liao 68, Qi 318, Huangyesi, CA339, H191, Qi 319, X178, SH15, Jinhuang 59 and R18 ) were resistant, nine
accessions ( 835, Zhongzi 01, 9046, Duohuang 29, CA335, Jinhuang 96B, Hai 9-21, Jinhuang 55 and Shen 136 )
showed moderate resistance. Notably, the phenotypic datasets gained from two years showed significant different
( F=69.999, P<0.01 ). Moreover, by tests for disease resistance by deployment of artificial inoculation, two accessions
P138 and R18 which turned to be moderately resistant, whereas Huangyesi and Jinhuang 55 were highly susceptible
with disease index of 46.15 and 82.14, respectively. However it was further verified that Qi 319, Dan 3130 and X178
had stable disease resistance by artificial inoculation identification. The germplasms showing resistant, except Jinhuang
96B, were selected from the hybrid P78599. Collectively, this study identified several maize inbred lines with rough
dwarf disease resistance,, valuable in maize breeding for MRDD resistant varieties.

Key words: maize inbred line ; maize rough dwarf disease; Rice black streaked dwarf virus ; resistance identification

WA 2021-04-20  fEEAHE:2021-05-10 M HARERE: 2021-05-28
URL: http://doi.org/10.13430/j.cnki.jpgr.20210420001

VAT A EYIR TN DA , B-mail: chmrdv@163.com

E&TH : FEESHA T (2018YFD0200608 )

Foundation project: National Key R&D Program of China ( 2018YFD0200608 )



1616 Mo # fE % W % i 22 4
KRG B 4545 75 ( RBSDV, rice black streaked I 4 RE R H 8] H SR &m0 ik, S e a5 SR AR

dwarf virus ) fz g E A F B R EL ERE LT A
KR 45 40 A 2200, B FORALGR R, AR FR Ak
Yoo VAR B IRIMEREANRERD Y MERE AN S
o TRAR >, E AR B AESE L IR IR
b TR B 13 N T EARIE EOR AR
TAT G, FG X8 20%~60% , F g b H: 5 45
PR BRI AT SHERE RN A
K ABSE BRHET /Y F RSN R Z AP e , 5
FRERTRAT T KRB AR R GE i K
KA\ ( Laodelphax striatellus ) 545 , 815 T ARG R
LB i 2 EE R BG e i, (H2 K CE A 2
M AR B, BN T F R 4 B A R ERE

KA U R B TR R A e 2 T A AU
wiE. MR, Tk A RPTrE2E R B
ORI R 40 A RS B AT R RO

R 1 B ERFRMEIR REEKIR

FEAENRZE ARG S5 T [R)—Fh SO R s i e
S IIAR—F 1 b R HOR 4 o
et BUIE S RE 1 DA R S 4 S S R 4
RN 2 VGl BT K U 2R A6 (8]
W) R R AR IR T R e U A
SE R A SR AR 7 RO e R e
BT T Ak, AT AE HIE] H AR K e 1 FEmd I
KM S AR 2 T oK E T A R AR
APt i B YU AR SRR AR AR
1 MR EFZE
1.1 Resr

32 2400 478 0 107 .0k 137 pi A 5256 28 ZEaE {4

A, T B S g % BE AT 4 IR, LAY 198 7
TR TEAF AL (E 1),

Table 1 Maize germplasms and their pedigrees used in this study

95 F2E5& EStP 3l G EEEN ESILYE 3

Code Inbred line Pedigree/origin Code Inbred line Pedigree/origin

1 w137 P, EAMRAERT 6JK 111 24 89-1 e8P P78599

2 P138 P £, P78599 25 P 273 81162 x 340

3 #3130 P78599 1 & 26 iT 138 340x K3 48

4 7 68 FEAAFER x NEX307 27 & 11 AT

5 3 318 eI P78599 28 y75 BLi S %5 x pool34

6 HUF Y (HPXBLL x BRI ) x B2 29 T 64 PN ik [ 35 [H 64 Z2435H -1
7 CA339 M KLY Pool33 i & 30 7379-2 R 1x 6625 x Sk 6-192211
8 H191 NG 31 PI143 BRI 311 x LU9SOL x & 7

9 5 319 3£ 78599 % 32 374 (FRPY x #£105) x £# 15
10 X178 & 78599 % 33 QBS0 AR

11 SHI5 & 78599 F 34 BH 218 B

12 4 59 SEHE 3R P78599 35 #11-8 330x '] B

13 R18 B2 P78599 36 7K 46 KB 46 35 22C 4 11 5Ly
14 835 USLI2 hlk & 37 J001 i 846 x Mo17 x 7 846
15 01 L A3F P78641 38 CML292 (Pob28 x TSR ) -33-2-7-1-2-BB-f
16 9046 I 5003 x 7922 39 VY 144 FEE AT

17 £ 29 SeHEA 5 P78599 40 8-3 Rig

18 CA335 Pool33 & 41 698-3 e P78698

19 475 96B g 3C2 R R 42 H10 EN:

20 iE 9-21 P78599 % 4 Z&aC IR G T2k 43 2731 [ 330 2545

21 47 55 SEFE 2SI P78599 44 Fiie 28 (KI12x196) xK12

22 136 eI AAN P78599 A IAL 45 CML396 P21C5HC2109-3-1-5-4-B-4-3-##-2-B*6
23 31778 SEHE AR P78599 46 Il 1P6Co P78599
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F1(4)
G SRR ESP Sl G SRR Rt/ AU
Code Inbred line Pedigree/origin Code Inbred line Pedigree/origin
47 T 846 Mol7 R £ 86 CN165 [EREER
48 Y F by (FEEU x [ 334) x #ENY 87 M4 BRI10 x R8
49 H3 NES 88 Py 387 (Mo17 x 8112 ) x Mol7
50 FF 209 FF 205 x i 107 89 A 153-2 BrEEAEBET A
51 k118 w23 x BT 90 Py 287 444 x 255
52 2002F17 NGE 91 CN962 B PR R &
53 JIl 321 e FSFh P78599 92 F63 5 (127-32x Bk 84) x (24 x #20)
54 OH43 W8 x Oh40B 93 7340 (FI'HIR 9x AFEEK ) 60Co Hisff
55 D # 212 D729 x B 94 PI42 HE 4 x LU9SO1 x 5 7
56 PuF1 R Mol7 95 7 465 Mol7 K &
57 L102 A 96 200B [ 330 x 187-2
58 . 5003 e AT 3147 97 *17 Mol7x 373
59 H152 NS 98 803 US112 x 1k 5003
60 7165-1 B-41 £ 99 CML206 CIMMYT, #2145 EV7922
61 22 FF 340 x E28 100 T8 EN:
62 i 515 (HEJR 100* & C103 ) * HEHPY 101 1037 (Mol7 x Suwanl ) x Mol7
63 7167-1 B-38 102 WF9 Wilson Farm Reid
64 i1 3053 I 5003 x b68/ £k 7922 103 CA091 (505/02x 7091 ) x 7091
65 106 SURNE% 2 104 CAL70 g4 5
66 CA375 i KLY Pool33 i & 105 K10 5003 x K3
67 HZ85 Rig 106 A5 133 JRFF 721 x BRI
68 5022(B) B73 107 K3 YR T
69 MO113 FE 6 A4 108 570 A 344 x 422
70 PI10 NS 109 T 8415 340 R
71 Y7 FNES 110 W 451 R4513 x #iF T K Sailisi
72 4379 P6CO #F 111 7k C546 C103 24tk
73 501 Bk 79-22 x Hi 1 112 81565 B 94 LA x (4 03x 3KA)
74 A 330 oh43 x A Fl 67 113 E28 (i 9 % x A619Ht) x Jik 9 ¥
75 BIRE 17 e F Mol7 FEfA 114 J002 63 x Mol7
76 A 58 478 A5 Sk 115 FF 205 (VI 141 x TR 017 ) x HEA 70
77 FE Y-k RSN 116 it 204 Mol7 KL £
78 17 AN 117 L) P78599 1 &
79 & 72 ELE 7 5 (i 59* BRI ) /S901 118 444 AGI9Ht x #HLY
80 C28 FNsE 119 K12 R x Yiff
81 DP62-7 CAL70 120 7R 237 M14 HE/R 44 SEL55
82 F1 599 e8P P78599 121 Jik L5 il 9 kit &
83 1029 U8112x 515 122 H21 R x H84
84 LY LR DU 3K Sy BEA Y e o B S A 123 706 % C103 #H4f
85 6523 LHEFIA 124 i 412 Mol7 x 4 09
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F1(4)

G SRR ESP Sl G SRR Rt/ AU
Code Inbred line Pedigree/origin Code Inbred line Pedigree/origin
125 S37 Suwan 164 77 (& 525x 5344 ) x ( = x #HF 4)
126 JI| 273 JI| 273 165 888-9 F:[E DK88S
127 il 5114 £k 7922 x ¥ 5003 166 L.X9801 HRPY x H21
128 523 P78599 167 TZI8 Je H A
129 49 & 344 x KZ 138 IRIRIAE ( Cream )
130 477 A2 HCT77 168 B P44 iR 44
131 #6530 A 20 x 4 478 169 65232 i (BEFRTEEK x KRLH) x 5003
132 #7922 I 38 3382 Hhp s 170 8001 488 x 3189 W lkFh
133 S7913 Suwanl ¥ 171 #% 12 Mol7 i &
134 iITH 311 W IR TV Sk (T hLR ) 172 fi] 11 HER 214+
135 HE 92 JRFF 1221137 173 495 (Mo17xL105) x Mol7
136 125 4C1-3 A 174 7 842 63 x Mol7
137 HC (¥/N 162 x H 330/02 ) x Tuxpeno 175 7 419 B68Ht x Mo17
138 CML51 PEH STA.ROSA8079 176 P 02 i 28 45 10 MR KLLH RG LR G
139 W BERPY x BCEF 1331 177 321 M x 532
140 W 64 U8112 x $k 5003, 4 478 Wik H 178 £ 2548 FF 205 x i 478
141 CA112 AN 179 48-2 Mol7 x F}340/837
142 # 28 it 180 B73 BSSS fif{A
143 196 340* FEHLP (502 LR ) 181 53 A 2C0-2
144 BJ00S AT 182 Tt 1 Mol7 x H 330
145 502 340 LY 183 #5529 L 5003 B [ &
146 4 344 % LA x Mol7 184 W24 ESEESi
147 )11 1073-7 330x 1A B 185 Us112 PN
148 7884 78-6 x H84/78-6 186 ES40 AHE
149 #1598 (51340 x FFEE 11 x FFE 02 x 7+ 599) 187 A M130 7884-7 x M67
150 Mol7 C103 x 187-2 (kurg ) 188 i 52106 525 x 107/106
151 hi 68 S AT P78599 189 3189 8112 x 5003
152 K22 478 R &R 190 H201 (J}340%x515) x #HPY
153 7537-1 6678 x F5-2 191 N28 HHL x 107
154 M3005 AT 192 CA156 Pool 34 QPM
155 s oy AR 193 B84 BSSS #if A
156 853 (HHIY x [ 330) x #EpY 194 7595-2 B84 x C107-7
157 434 466 x HE 94 195 iTF 371 KER &
158 N528-1 H AR 196 A 91 PN

(1284) 197 $i 107 Dekalb 7427} XL80
159 i 478 U8112 x Ik 5003 198 B104 BS13(S)C5
160 K14 5005 x 6917 199 T 4112 U8112 x B73ht
161 7 818 (VTI57x 7 63) x 7 63BC4 200 7 81162 HE4r 525 % 107
162 314 FHEPT x (1 302D+ FHEAL) 201 8902 81162 x i 107
163 5213 Mol7 i L&
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Fig.1 Identification results of maize germplasms resistant
to RBSDV with natural inoculation in the field
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Fig.2 Resistance type and quantity of maize
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PSS S5 M T 2508 (32 2) S5 3R, AR
PR A 38 25 5 ( F=4.255, P<0.01 ), Hrbi b
H 28 2 5 R R A 4.27-9.09, HHHT H 32 2w TR 5L
“h 12.27~18.86,, J8%Jp Fl1 51 J8& [ 28 994 15 46 0030k
21.18~39.96 1 40.22~87.32., 45 H 3¢ & AN [RAF-53 [A] ()
T5 2253 TR I, AR S 2 45 R 25 S i 3 ( F=69.999,
P<0.01 ), 2019 45 2020 4FAS[RIFf 5 A - 48 £0OF- 1
B4k 44.45 i 35.15, [R]—Fh BT PR AT (8 50FH 25
0.07~42.62, 11 2019 4 1 2020 4F 2L 53 Sk 15 48 5043
k1 80.42 F1 37.8, FF 340 PHAF (A 1+ K00 51 A 51.67
1 25.64, ISR S8 e S5 RATAERR 22 5

Table 2 Variance analysis of resistance to maize rough dwarf virus in field natural identification

RS Sl M7 il I Y5 F1H P
Source of variation Type Il SS df Mean square F value Significance
HEIEAE Corrected model 248101.928" 396 626.520 2.756 0.000
I Intercept 1249687.809 1 1249687.809 5496.320 0.000
il Germplasm 193504.636 200 967.523 4255 0.000
407} Year 15915.444 1 15915.444 69.999 0.000
B x 445 Germplasm x Year 37428.171 195 191.939 0.844 0.910
2% Error 90265.140 397 227.368

St Total 1593637.981 794

BEIEAY 3T Corrected total 338367.068 793

"L YU BB R=0.733, % R*=0.467
. R’=0.733, Adjusted R>=0.467
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" 01.P138, RIS J 1f 48 £ 43l 4 11.54,12.50 Al
19.44, R HT; 28 29 JRTEHEECH 20.83, % oK
R Pe 1k 2 B 5 5P DU | 4 B 55 I A
46.15 . 82.14, F B A iy BOHLAR A , B H 1) SR 2 /2Bt
PERRAG . HAY 16 473 FH 1) 6 1 A I A e S 4
BT N T 4 5 1) R Ay v SR 45 , e 17 i 4K
BT AR YETE RN 25.78~67.32, HUIG 1 32 R BERNG T
RIIR 15~17 d, BTHAREAR A ik ) 1 30 R 4k 2% 0, i
J BRERRERAL % 5 FEARAN 3 1~2 25 B g 4
TERE T Jh R HORY o B A 38 REEFP S 10~12 d B3
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R R IRRERRER AR R, MRS R

3 itig
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Ja B BT M ORE, 40 5% 3193k 137, 8 R0, £ # 29,
F3130.CN962, I 118 .P138,CA335 N87-1,
35318, 1025, 3% 8, % 3. i % 64 . GY237 . ¥ i
DU KRLAT R LT 4 oK 4102145 2w PB Al
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Table 3 Disease index of maize inbred lines resistant to RBSDV identified by natural inoculation in the field and artificial

inoculation
2019 4 H[E] %5 2020 4 [H ] % e
Gt HAE Field inoculation in 2019 Field inoculation in 2020 Tl %ﬁ:%,ﬁ"g
Code Inbred line T 1 w2 T FE 2 Average .Art1ﬁ01.a1
inoculation
Block group 1 Block group 2 Block group 1 Block group 2 value
1 3% 319 10.29 0.00 0.00 16.67 6.74 5.36
2 #3130 6.67 3.33 0.00 8.33 458 6.82
3 X178 8.82 1.56 6.25 14.71 7.84 6.92
4 o1 15.63 10.00 5.00 20.00 12.66 11.54
5 P138 10.29 2.94 0.00 3.85 427 12.50
6 RIS 21.67 4.69 10.00 0.00 9.09 19.44
7 £ 29 26.47 5.77 8.33 13.89 13.62 20.83
8 w Y 4.17 6.82 5.49 46.15
9 JE PPk 27.78 46.15 47.73 25.00 36.66 62.50
10 & 11 3438 25.00 18.42 19.74 24.38 66.67
11 523 62.50 51.67 27.94 40.00 45.53 72.73
12 # 58 39.58 32.69 26.47 47.22 36.49 73.21
13 iT 5114 78.57 51.92 12.50 35.42 44.60 79.17
14 FF 340 45.00 58.33 21.88 29.41 38.66 80.00
15 £H S5 4.69 27.94 18.75 23.68 18.77 82.14
16 w4 48.44 43.06 36.84 20.83 37.29 84.91
17 Zi31 26.67 41.67 18.75 25.00 28.02 89.67
18 Mol7 32.69 54.69 44.74 66.07 49.55 97.92
19 i 107 96.88 75.00 66.67 50.00 72.14 97.92
20 Ik 5003 41.67 29.55 30.77 25.00 31.75 99.07
21 & 7-2 18.18 39.29 39.71 50.00 36.79 100.00
22 HC 33.33 57.35 70.00 27.78 47.12 100.00
23 #1598 64.29 38.33 28.95 65.79 49.34 100.00
24 i 478 45.45 50.00 50.00 61.54 51.75 100.00
25 B73 69.64 43.75 70.45 51.32 58.79 100.00

T A AR K EALHE 1 — Rl =2, A
IR CEE RS T N T HE P 4 e S O 483 F o i
(YA SER AR , AR AR TR IS 9 i RT-PCR Al
RBSDV ()25 TP T K IHTENE , Ry F KB
ARTENIRAE TR 70 B TR T
2 5L A 2E R D R R, TR Rl 4 LAk BT &
R LT TSE 111 ToE ~ 3 b e AN T < ) e 1 5% DAY . A i
AR BOML iR L R RE (VP o8 HR LS T e R 1
ANTRIEAL AR HpRG I R 1) R B4 AH G 1Y
B AG T 5 2 S8  Fhric, 4R bt

o R0 IR 0 07 0 R O B85 T LA ve Akl
FAFHUPESE R 2 40T BB IR F2 B IR T 98 M 4458
it P78599 , A5 Tk (A HTR A AH5R 4 ¥ 96B 4, H
AR [ SR N R3S Fh 78599, 1t BH T KAk 4
T UDY  s 7 S (  E B2 e ¥ 1 g =S S N 5|
LG R 2438 B RO 55 B P ARG i R T T
I KBkt o it 2 i PR 2L P 9 B R R e R
f9 87228 R EA AT A 2 R IR TR R
F-BUZ IR HURL 58 FE R, 2 sl B 1 38 A4 RS 5 4t
o AR TR TR AR AR AR IR AR
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