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Efficient and accurate artificial inoculation technique of
Rice black-streaked dwarf virus to maize
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Abstract; In order to develop an effective method for artificial inoculation identification of resistance to
Rice black-streaked dwarf virus (RBSDV) in maize materials, four factors including circulative period in
the vector Laodelphax striatellus, inoculation stages of the seedlings, inoculation intensity and inoculation
time were evaluated in this study. The results revealed that the virus circulative period in the vector
decreased as temperature increased. Under the average temperatures of 18. 50, 23. 50 and 27. 50 °C, the
circulative periods were 36. 27, 21. 76 and 16. 38 d, respectively. When inoculated during coleoptile and
2-leaf stages by 7 — 10 viruliferous insects per seedling for 72 —96 h, the efficiency was better than other
treatments. Under these conditions, inoculated susceptible maize hybrid ‘Zhengdan 958° and maize
inbred lines of ‘ Ye 107’ and ‘Ye 478’ plants showed 97.70% - 100.00% RBSDV infection. This
technique was verified by inoculating 15 maize inbred lines and 5 hybrids with known resistance levels.
The verification results proved that this artificial inoculation identification technique could reflect the
RBSDV resistance levels of maize materials.
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FE KM (maize rough dwarf disease, MRDD)
JE SR ORI RN R T
4l 70 AEARTEIHL A 1 ORI, 2 IKTE P E 28 K
15, AT 3 R K8 509% |, B 5 A i (R SR 0TS
1986) . UT4F K, H1 Tl = HUIE Bl A& P 0 BORD
HH 22 FHEFP AR | A 5 A B A5
B KK 4 S S ARG T, LR i 2 K
PR R H E A R (PR ,2002) o o

Fe AR 4o 1 S BLER O R R A | ik A
T T HE I AR SR , Je  S A 4 1, K
R i AN R R (PR FEHITAE, 1986 ; P 145
2002) . WFFEUESE, 515 v [ 3 KK 4 19 5ty
TKFE P25 SR 45 W6 5F (Rice black-streaked dwarf virus ,
RBSDV) , I 9F Z Hij 4l 18 B9 T 2K KL 45 5 55 ( Maize
rough dwarf virus, MRDV ) ( Bk 7 #f Fl 5K 75
2005) , RBSDV FZLfH B HUK KA\ Laodelphax stria-
tellus IF ATy AL HE N RERIME BUNLIRAG B, 417
KRR 2R TR ] A BT (HAREZR R L 14 (Li
et al. ,2011),
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R 1 FEBESLET RBSDV R CAG N TEENE

Table 1 The circulative period of RBSDV in Laodelphax striatellus under different temperatures

FHGIRE (°C)

Average temperature

PR E (%)

Number of tested planthoppers

18.50 242
23.50 242
27.50 225

e i (k) PRI (d)
Number of virus transmission planthoppers Circulative period
19 36.27 £0.71 a
22 21.76 £0.72 b
42 16.38 £2.19 ¢

B V%L« ARifE2E . [RIZVER S AN ) 113878 28 Duncan [GHTE R 2K I0TE P <0.05 /K P22 5 3, Data in the table

are mean = SD. Data followed by different letters in the same column indicate significant difference at P <0.05 level by Duncan’s new multiple

range test.

2.2 FAEEFEERAZ M
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FERP R EE M S RO 1,57 .,10 ki, R
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VLS LA Pty NUVE S S (S e N I 7 UM E
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YR R R TN . HERR 24 48 72 .96 h J5, FOKHL
IR ) IR 2R ) R 27.67% .46.33% .82. 67% .
91.33% , H3%ERN 72 h 1 96 h &b FH i 25 T H g ik
H(P<0.05), Hix 2 abHE 2R A B E, RHE
KA G N T AE B AR E] R 72 ~96 h,
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FhEATE PP 4 2, 45 28 W 7 BT %5 2 M4 6k 4 9138
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Table 2 Effects of different growth stages of plants inoculated with RBSDV on inoculation efficiency

HerEile ()

Stage of the seedlings inoculated (leaf age)

ZEEHIY) Coleoptile age
2
4
8
12

BIRR (%) VCAEEiER S
Disease incidence Disease index
95.67 £4.51 a 89.50£7.16 a
91.00 £6.67 ab 82.88 £9.21 a
82.33 £10.26 be 61.05+4.42 b
73.00 £2.65 cd 23.49 £10.28 ¢
11.33 £3.06 e 2.68 £0.64 d

BT %L + bifEs . RISV R A R 551K R 2 Duncan [RHT BN 22 K IRTE P <0.05 /K P25 B3, Data in the table

are mean = SD. Data followed by different letters in the same column indicate significant difference at P <0.05 level by Duncan’ s new multiple

range test.

()% 5 BT K 5 B SR AR BT ACERF &3
S} 95.00% , HA AR A 190 100.00% (% 3),

F WP Sr AN A S HOR AT LB e ) 52 5%
BRSSP R HLIE K

®3 AITEMEERARNEIE

Table 3 Verification results of the artificial inoculation technique of RBSDV on maize seedlings by planthoppers

BEXHRE BRI SR 1595 % BESE K a3 (%)
Tested hybrid Known resistance Disease index Verified resistance Coincidence
HAZZ X178 HR 2.95 HR 100. 00
Inbred line 90110 R 5.85 R 100. 00
L 137 Shen 137 R 4.80 R 100. 00
P138 R 6.75 R 100. 00
5% 319 Qi 319 R 8.50 R 100. 00
9138 R 12.89 MR 95.00
87-1 MR 12.44 MR 100. 00
2731 Zong 31 MR 19.95 MR 100. 00
360 Dan 360 MR 18.85 MR 100. 00
Mol7 S 23.30 S 100. 00
Y Huangyesi 22.20 S 100. 00
K12 35.33 S 100. 00
5003 HS 85.25 HS 100. 00
478 Ye 478 HS 98.00 HS 100. 00
107 Ye 107 HS 100. 00 HS 100. 00
A5 Fh HEL 958 Zhengdan 958 HS 97.70 HS 100. 00
Hybrid WP 20 Xundan 20 HS 87.17 HS 100. 00
SEE 335 Xianyu 335 HS 78.50 HS 100. 00
#4¢ 105 Qingnong 105 R 4.58 R 100. 00
A& K 108 Nongda 108 MR 18.85 MR 100. 00

HR. %ﬁ, R: $Lfk; MR: "H¥i; S: J.—Egﬁq:, HS. &/, HR. Highly resistant; R: resistant; M: moderately resistant; S: susceptible;

HS: highly susceptible.

3 it
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BHRM TR 2/ A B2 ~3 1R TCHE KR EL
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2°C MRHBE R (70 £5)% 14 h G EHET, it

FR/NAE T EE T 25 d A MU SR AS A 2 K QAL K
B K CEER T 2R 2 2 1 1 DI e B ok
FERR s SRR B R 7 ~ 10 L HU/ W, #2F0 72 ~96 h; B
2 B U E I A R O, A TR ST Y K
R N T RN S 0 B 20 I8 A 1 [R] 0K
LG & g Bk, R K K ECKE RBSDV {47 T/ %
e RERTHERR & F ORI s IR 52, S REH/INAZ
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S S R FHARE s I B (B 2 e R B, IR
i, KRBV & DR O IR S KR EBE T
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FIRAETE 1, AR 5280 20 37 J0 9 K RE Ak R
232C,

ARG 25 R F ] FORZEM I & 12 b 1 O
Tl S8R 2 , (B P S R, EOR ML 459 1 K 9
RNRE R BGERAG, B RS MR (2011) 4
TP T OKOREL A 5 & g 1 55 ™ o O Wl 2 AU
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