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Evaluation of Aphid Resistance of Sorghum Germplasm Resources

YANG Hui-yong, LIU Qing-shan, ZHANG Yi-zhong, ZHANG Fu-yao, ZHANG Xiao-juan, Li Zhi-hua, FAN
Xin-qi, NIE Meng-en, ZHAO Jian-wu
( Sorghum Institute, Shanxi Academy of Agricultural Sciences/Shanxi Key Laboratory of
Sorghum Genetic and Germplasm Innovation, Yuci 030600 )

Abstract: In this study, 292 sorghum breeding lines were subjected for tests against the infections of
greenbug ( Schizaphis graminum ) and sugarcane aphid ( Melanaphis sacchari ) at seedling stage and adult stage,
in order to identify the parental lines with reliable resistance used for resistance pyramiding in sorghum breeding.
As a result, at both seedling and adult stages three genotypes including PB14648-6, PI550607 and Tx2737
represented constantly resistant against the greenbug, while the lines 3765 white B, L27 ( powder ) , R1027
and Jiya2 were resistant to sugarcane aphid. Three genotypes Hebeinuo R, Qingkeyang and Tx2737 showed
moderately resistant to both greenbug and sugarcane aphid at adult stage. The statistical analysis revealed a very
significant difference after 14 days infested by greenbug ( p<0.01 ). The significant differences were observed after
7 d(p<0.05)and 10 d, 14 d ( p<0.01 ) infested by sugarcane aphid. The resistance varieties became visible easily,
because the plants showing high-sensitive died or dried up 14 days post infection ( dpi ). In the identification of
aphid resistance at the adult stage of sorghum, a higher positive correlation ( greenbug, 0.844, sugarcane aphid,

0.954 ) between the average numbers of aphids in adult plant stage, in relative to that at peak growth period was
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observed. The resistance level at peak growth period could be deployed to reflect that of the adult stage which

could be used for the re-identification test for aphid resistance of sorghum.

Key words: sorghum; greenbug; sugarcane aphid; aphid resistance; evaluation
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Table 1 The classification of aphid resistance

PSS SE AR Tdentification RIS 2 AR Tdentification
standard at seedling stage standard at adult stage

PoHEGON  MAZEAES (%) BGOSRk (k)
Resistance Percentage of the Resistance  Aphid number
level damaged leaves level ratio

o 1 0 Pl HR 0~60
FPt HR 0.1~5 iR 61~300
PR 5.1~20 g MS 301~600
bt MR 20.1~40 &S 601~1000
&S 40.1~80 & HS 1000 LA I
ik HS 80.1~100 BFET- — —

I: Immune, HR: Highly resistant, R: Fairly resistant, MR : Moderotely
resistant, S: Susceptible, MS: Moderately susceptible, HS: Highly

susceptible. The same as below
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Table 2 The origin and the level of aphid resistance of 292 varieties

A " XUWF Schizaphis graminum

il () KR

=5 WF Melanaphis sacchari

Variety ( Line ) Origin Hill] HCHR ] Hill] ez
Seedling stage Adult stage Seedling stage Adult stage

0-30 W EL T S HS HS HS
0-30 £1Ki A7 LY HS HS HS S
053005 rpE L P HS HS HS HS
053025 LY HS HS HS HS
053032 W LY HS HS HS MS
053043 () P L P S HS S HR
055059 P L P HS HS HS HS
055100 L P HS HS HS MS
055525 (K fi#) FhE v HS HS S R
072185 LAESERYIAUN S S S MS
072194 LAESEEYIAUN HS HS S S
07221R w1 HS HS HS MS
083007 o E LY HS HS S R
083021 W E LY HS HS HS HS
083022 CRE(IIR HS HS HS HR
083057 rpE g HS HS HS HS
09272 BREEIEF HS HS HS S
09274 BHEEIEF S HS HS HS
09277 SRS HS HS HS R
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F2(4)
%% X WF Schizaphis graminum = R WF Melanaphis sacchari
(R ) Ui
Variety ( Line ) Origin Hill] HCHR Hill] Lz
Seedling stage Adult stage Seedling stage Adult stage
09279 rp AR S HS HS HR
09304 SRS HS HS S R
09305 SRS HS HS S MS
09307 BREEIEF S HS S HR
09313 P 7 b HS HS HS R
1000R E1)iy HS HS HS HS
1121R SR HS HS HS HS
11270 BREEIEFN HS HS HS HS
11271 BREEIER S HS S HS
1383-2 W E LY HS HS HS S
1383-2/157 #3 HHE L7 HS HS S HR
1383-2/ 7 0234 BRI HS HS HS HR
2014HC-1 P Ly HS HS HS MS
2014HC-2 W E LY HS HS HS MS
2014HC-3 BRI HS HS HS HS
2014HC-4 BRI HS HS HS MS
265-1Y P Ly HS HS S MS
28F rrE pu 1| HS MS HS HS
28R/ 7 16 SREEI Hs S S HS
304-1( KoL) BRI S HS HS MS
3268B LT S HS HS HS
34-33 o E LY HS HS S MS
3438R W E LY HS HS HS MS
3560R SR HS S HS MS
4003 LT HS HS HS HS
44F/gd1697-2 i L P HS S HS HS
44F/L17 HrE LY HS HS HS HS
44R SR HS MS HS HS
4930 LT HS HS HS S
526 LT HS HS S HR
5-27 W EIL T HS HS HS HR
58R SREEI HS HS HS HS
58R/L17 BRI HS MS HS MS
60R rfrE 1| HS HS HS MS
60R/J3294 HrE LY HS MS S HS
60R/L17 W E LY HS HS HS MS
654 LT S HS HS HS

657-1 EarEsNull| HS HS HS HS
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%% X WF Schizaphis graminum = B Melanaphis sacchari
(R ) U5
Variety ( Line ) Origin Hill] JHRH Hill] Lz
Seedling stage Adult stage Seedling stage Adult stage
6-6 LY HS HS HS HS
67B BRI HS HS HS HS
Tx7000B ES| HS HS HS MS
7050B F[H HS HS HS MS
741324 (41) o E LY Hs HS HS MS
93943/157 A E LY HS HS HS HS
9607R eS| HS HS HS HS
9609 — HS HS HS HS
961541 S| HS HS HS R
961547 ESE| Hs HS HS HR
961559 ESE| Hs HS S HS
9717R [ HS HS HS HS
9829R F[H S HS HS MS
A19145 I HS HS HS HS
A19740 21y S HS HS HS
01B SR HS HS HS HS
053008B P Ly S HS HS HS
054020B o E LY HS HS HS HS
10361B SR Hs HS HS S
11280B HhE bR HS HS HS HS
11476B rpE Ly HS HS HS S
11486B R P HS HS HS HS
11494B W E LY HS HS HS HS
2087/V4 % B HhE P HS HS HS HS
29B rh i 1] HS HS HS HS
3765 1 B o LY HS HS MR R
3765 4L B HE LY HS HS S MS
72B/054178 ( XL ) B LY S HS HS MS
7B Khi B/Tx7501B BRI HS HS HS S
88021B rrE o 1| HS HS HS HS
8808B rpE )i HS HS S HS
AGR-1B ESE HS HS HS S
Tx3197B B HS HS HS MS
Tx623B ESE| HS HS HS HS
Tx378B B HS HS HS S
W554/7050 518 S eI HS HS HS S
103378 rpE L P HS HS HS HS
4 3022B LRlESELy N HS HS HS HR
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F2(4)
%% X WF Schizaphis graminum = R WF Melanaphis sacchari
(R ) Ui
Variety ( Line ) Origin Hill] HCHR Hill] Lz
Seedling stage Adult stage Seedling stage Adult stage
3110B o R YT HS HS S MS
7 20558 SRS HS HS HS HS
M B LT HS HS HS HS
1 45B SRENE S HS HS HS
SALHET /) 8801B R P HS HS HS S
LgB/R5M874( 1 )B A E LY HS HS HS MS
LgB/R5M874 (Il )B SR NI HS HS HS HS
054052B rpE Ly HS HS HS MS
09315B ERIEEREN HS HS HS HS
10373B W E LY HS HS S HS
11506B HHE L7 HS HS HS MS
B35 B HS HS HS R
700B P Ly HS HS HS HS
V4B I HS HS HS S
3038B LAESEEYIAUN Hs R HS HS
2019-K115 BRI HS HS HS HS
Early kalo1# F[H HS HS HS HR
ESB19B LY S MS HS MS
ESB25B P L P HS MS S HS
ESB26B BRI HS HS HS HS
Fetarita FH HS HS HS S
GB103B | HS HS HS MS
2d1697-2 W E LY HS HS HS HS
gd1697-2/ 1% 1 L7 HS HS HS S
HI2 rpE g HS HS HS MS
H2134 LRlESEEy /N HS HS HS HS
H2163 rpE BRI HS HS S HS
Hc356 LY HS HS S MS
HDI3 BRI HS HS HS HS
HDI19 Ly HS HS HS S
HD27 W E LY HS HS HS MS
HD31 P L P HS HS HS MS
Hegari E| 7] HS HS HS MS
HM65 B RIEE N HS HS HS HR
HO 260 I S HS HS HR
HO02029 LAESERYIAUN S HS HS HS
HO02073 LAESEEYIAUN HS HS S HS

HO2079 E BOETT / HS HS HS
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%% X WF Schizaphis graminum = B Melanaphis sacchari
(R ) U5
Variety ( Line ) Origin Hill] JHRH Hill] Lz
Seedling stage Adult stage Seedling stage Adult stage
Hs121 W EL T HS HS HS HS
HS122 LT HS HS HS MS
HS123 LT HS HS HS HS
Hs144 LT HS HS HS MS
Hs170 LT Hs HS HS HS
IcSB38 B HS HS HS HS
ICSB85 EE S S HS HS
ICSBS8 g HS HS HS HS
ICSB97 E[RE HS HS HS HS
IS 1139C ESE| Hs HS S R
184225 ESE| S HS HS HS
1S7444¢ ESE| HS HS HS MS
1S8070 g HS HS HS HS
1S955004 £ HS HS HS R
J3(41) BRI S HS HS HS
3294 BRI HS HS HS MS
J7645 H P Ly HS HS S MS
L16( ) SR eI MR HS S S
L17 BRI HS HS / HR
L1 R R P Hs HS HS HS
L22( 1) BRI S HS HS HS
L24( ) o E LY HS HS S HR
L25(F) W E LY HS HS HS HS
L27 () HhE P HS HS HR R
L2B g HS HS HS
L7(F) o LY HS S HS HR
L9137 HE LY HS HS HS MS
L9198 LT HS HS S MS
LgB BRI HS HS S HS
LgB/I7645 % LY HS HS S MS
LgB/ I 0-30 (%% R LYY HS HS HS HS
LNR-4 P L P HS HS S HS
LR233 BRI HS HS HS HR
LR287-31 ESE| HS HS HS HR
L 615 LY S HS HS HR
M60826 E1)iy S HS HS HS
MR931 21y HS HS HS HS
PB14648-6 ESE| R HR HS HS
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F2(4)
%% X WF Schizaphis graminum = R WF Melanaphis sacchari
(R ) Ui
Variety ( Line ) Origin Hill] HCHR Hill] Lz
Seedling stage Adult stage Seedling stage Adult stage
PI550607 £[H I R HS HS
2019-K119 P L P HS HS HS S
Q6 HLA% 545 L HS HS HS HS
R1027 P S HS R HR
RI111 LY HS HS HS MS
R5M874B A E LY HS HS HS HS
SA281 E[H HS HS HS S
SC240-14E ESE| HS HS S MS
SC499-14E F[EH HS HS S MS
sug T g HS HS HS HS
SX44B HHE L7 HS MS HS HS
2019-K116 rpE g S HS HS HS
TAM2571 | S HS HS HR
TAM428 £ HS HS S HR
Tx2737 £ MR HR S R
Tx2783 B HS HS S MS
Tx2911 ESE| HS HS S S
TX398 E[H HS HS HS MS
Tx414 ESE| Hs HS S MS
Tx635B eS| Hs HS / HS
Tx7078 g HS HS HS MS
Y289 LT S HS HS MS
Y291 W EL T S HS HS HS
Y6B CRE(IIR HS MS HS S
VAR (e BRI HS HS HS MS
YN LT 5 572 R I HS HS HS HS
J\IBAL P HS HS HS MS
] ZKIR LY HS HS S MS
2 16881R BRI HS HS HS MS
2 978 02-16 Ly HS HS HS S
AL 1 H LM HS HS S HR
KA 4 /17 P L P / HS HS MS
KALALTHT i HS MS HS S
KELLFF EHE| HS HS S HS
pAR A HrE LY S HS S MS
AR /L17 P L P HS MS HS HS
7t 10R/07221 BRI HS HS HS MS

%4t SR [ T AR HS HS HS MS
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F2(4)
A " XUWF Schizaphis graminum = B Melanaphis sacchari
(R ) KR
Variety ( Line ) Origin Hill] IR Hill] SRR
Seedling stage Adult stage Seedling stage Adult stage
1-26B W EL T HS HS HS S
A 1 R mrn HS HS HS MS
e[ FEE ) ok mrm HS HS HS MS
SRR TS LT HS MS HS HS
[ iR HrE L g HS HS HS R
2019-K24 r ] bk HS HS HS MS
2019-K25 Hh bR HS HS HS MS
SRR Ly S MS HS HS
E5Exal SR HS HS S
LkE R rp AL HS R HS R
R R EREERGINE) HS MS S HR
M 1B LRlES RSN HS HS HS MS
2B LSRRy HS HS HS S
MR LRlES RSN S HS HS R
3B LMESEEYIAUN S HS S MS
SR LRlES RSN S HS HS MS
R LMESEEYIAUN HS HS HS HS
M Tx430 FH HS HS HS HS
R 1 HhE P S HS HS MS
AR SS FhE S HS HS S MS
HORLE S (I ) SR HS MS HS R
WO IR HpE v S MS HS R
2019-K175 rpE Ly HS HS HS MS
Pk 178 BRI HS HS HS S
TR i SR eI HS HS HS R
12 Hh AR HS HS HS S
w13 e A S HS HS HS
15 HhE bR HS HS HS S
#H 16 rp AR HS HS HS MS
T 207 SRS HS HS HS HR
21 ERIESRY N HS HS S MS
26 SRS HS HS HS HS
31 ERIESRY N HS HS HS MS
T 34 SRS HS HS HS HR
W7 BREEIER HS HS HS S
7030 SRS HS HS HS HR
7 8713B BREEIER HS HS S S
#9 SRS HS HS S
7 R105 BREEIER HS HS S R
RS T BRIEEIEF N HS HS HS MS
EWF 2 5 T E L HS HS R HR

B Hp LT HS HS HS S
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A " XUWF Schizaphis graminum = R WF Melanaphis sacchari
A (&) KR
Variety ( Line ) Origin R HH Y] Hi H
Seedling stage Adult stage Seedling stage Adult stage
iR T T HS HS S MS
B Y15 LT HS HS HS MS
B3 Y20 LT HS HS HS MS
R R T T HS HS HS MS
i — CRE(IIN HS HS HS MS
EHRAS P L P HS HS HS MS
T 53h L P HS HS S MS
iL 0-01 % HrEL T HS MS S MS
i 115 W EL T HS HS HS HS
iT 116 LT HS HS HS MS
TP 1101R LT HS HS HS MS
LTS g HS HS HS HS
1K T T HS HS S MS
WK 1 SR HS HS HS MS
PR 101 S RIEE | HS HS HS R
PR 101/L17 L P S HS HS HR
P 5T &R CRE(IIN HS HS HS HS
133 LRI S HS HS MS
Fi R-1 LUERS NI HS HS HS MS
i R-2 LMESEEYIAUN S HS HS S
il 626 LY HS HS HS HS
SRS EHE| HS HS HS MS
B 8 CRER HS HS HS R
HRRE S RIEE | HS R HS R
=R= rpE Ly HS HS HS MS
R HhE P HS HS HS MS
£k 10135 W EL T S HS S MS
£ 10183 LT HS HS HS HS
£ 10612 LT HS HS S HS
Bk 10614 W EL T HS HS S MS
#2090 LT HS HS S MS
Bk 157 LT HS HS HS HS
HHE R SRS HS S HS HS
ANEIET T T HS HS HS S
I G| HS S HS MS
AN G| HS HS HS HS
i 52 SR eI HS HS HS MS
5 80 CRE(IIN HS HS HS MS
Prigts LY S HS S MS
1 0-30 L P HS HS HS S

FRITAC(H) L v S HS HS HS
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Table 3 The ANOVA result of different survey dates at seedling stage

gf s 2 ) ECSRIng ] RS Sl 7R Fl HEE ¥y F{H
Aphid species Survey date Source of variation SS df MS F value
Fa 'l 5 7d fab 2] 33787529.840 291 116108.35 1.044
Schizaphis graminum LhFR P 64967571.333 584 111245.8413
AR S 98755101.174 875
0% 10d AbHR ] 638124.743 291 2192.869 1.102
Jb3 Py 1162350.000 584 1990.325
B 1800474.743 875
1 14d LEFTE] 134845.063 291 463.385 2.146"
AP 126083.333 584 215.896
AR 260928.396 875
e eI 0% 7 d AbFRIA] 546553.653 291 1878.1912 12317
Melanaphis sacchari A EEP 891050.000 584 1525.7705
S 1437603.653 875
2% 10d AL FHTE] 506830.708 291 1741.6863 1.804”
S| 563950.000 584 965.6678
SRR 1070780.708 875
H0F 14 d AL FHTE] 184059.018 291 632.5052 1.5917
AbFRPY 232166.667 584 397.5457
AR 416225.685 875

TFORWERES, " R E S

"indicates significance at the 0.05 level, " indicates significance at the 0.01 level
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