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Comprehensive aphid resistance evaluation of wheat varieties at seedling
and adult stages in Huang-Huai-Hai region of China
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Abstract: To assess the level of aphid resistance in wheat varieties from the Huang-Huai-Hai wheat re-
gion, 154 primary wheat varieties were evaluated over two consecutive years in both field trials at the
adult stage and laboratory bioassays at the seedling stage. A comprehensive evaluation of aphid resis-
tance were carried out, and the resistance type of aphid-resistant wheat varieties was preliminarily iden-
tified through the construction of Sitobion miscanthi age-stage two-sex life tables on resistant wheat vari-
eties. The results of the two-year field evaluation identified five wheat varieties with stable aphid resis-
tance: Hanmai 6172, Jimai 21, Shunmai 1718, Zhongmai 2 and Fengwu 981, counting for 3.759% of the
total materials. No immune or highly resistant wheat varieties were identified. Additionally, 87 wheat vari-

eties were classified as consistently aphid-susceptible, accounting for 65.414% of the tested materials. At
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the seedling stage, 39 aphid-resistant wheat varieties were identified, accounting for 25.325% of the to-
tal materials. Among these, Hanmai 6172 exhibited high resistance, nine wheat varieties (e.g., Hanmai
13, Jimai 13, Luomai 6) showed moderate resistance, and 29 wheat varieties (e.g., Fengwu 1718, Yumai
21, Jingdong 12) showed low resistance. Comprehensive analyses of field trials and laboratory bioas-
says showed that Shunmai 1718 and Hanmai 6172 consistently displayed stable resistance to aphids.
Aphids feeding on Hanmai 6172 and Shunmai 1718 exhibited significantly lower intrinsic and finite
rates of increase, net reproductive rates and mean generation time compared to those feeding on Nongda
399. This suggests reduced survival rate and fecundity of aphids on these resistant varieties. Overall, the
results demonstrate that wheat production in the Huang-Huai-Hai region remains predominantly reliant
on aphid-susceptible varieties, with a minimal proportion of aphid-resistant wheat cultivars. The resis-
tant varieties Hanmai 6172 was shown to possess antibiosis resistance to aphids.

Key words: Huang-Huai-Hai wheat region; germplasm resources; wheat; wheat aphid; resistance to
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Table 1 Evaluation of resistance of different wheat varieties to wheat aphids

HITRD SRR S

Aphid resistance at adult stage in field

EHIUESE E

Aphid resistance at seeding

INFZ SR 2019—2020 2020—2021 stage (indoor)
Wheat variety BUPEPFN RS Pt BUMIPMEEL  BurOr MRS Bihokor
Evaluation Resistance  Evaluation Resistance Evaluation Resistance
index level index level index level
14185 Shi 4185 1.019 LS 1.929 HS 2.296 HS
J{4% 155 Yannong 15 2.039 HS 0.882 LR 2.874 HS
€57 214 Lumai 21 1.583 HS 0.975 LS 1.685 HS
Hidk 9415 Gaocheng 9415 1.989 HS 1.201 MS 1.255 MS
VA2 21 Jimai 21 0.742 LR 0.724 LR 1.850 HS
#7185 Yumai 18 1.860 HS 1.307 MS 0.892 LR
J¥ZZ 45 Xingmai 4 1.583 HS 1.371 MS 0.842 LR
%52 707 Yumai 70 1.168 LS 0.809 LR 1.288 MS
T 26 Jimai 26 2.177 HS 1.509 HS 2.213 HS
12 7 85 Fanmai 8 1.138 LS 1.019 LS 1.833 HS
4% K 3432 Nongda 3432 1.286 MS 2.156 HS 2.841 HS
%1% 987 Lunxuan 987 1.059 LS 4.041 HS 1.222 MS
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FE RS 2
Aphid resistance at adult stage in field

PR E

Aphid resistance at seeding

JINEE 2019—2020 2020—2021 stage (indoor)
Wheat variety PUEETEAEE BT BUEITEMEEEL iR BUEEIEEEC BiiHOKOR
Evaluation Resistance Evaluation Resistance Evaluation Resistance
index level index level index level
#EZ 205 Huanmai 20 1.336 MS 2.577 HS 1.255 MS
FF2 1843 Kaimai 18 1.168 LS 1.634 HS 2.048 HS
#5215 Lumai 15 1.979 HS 1.456 MS 2.428 HS
172 12 Shimai 12 1.247 MS 2322 HS 1.850 HS
12 13 Hanmai 13 0.792 LR 1.165 LS 0.545 MR
U4 22 Jingdong 22 1.712 HS 1.238 MS 0.941 LS
J12 21 Kaimai 21 1.732 HS 1.598 HS 0.826 LR
184 265 Luomai 26 2.890 HS 0.841 LR 1.288 MS
KL /2 66 Liangxing 66 2.375 HS 1.355 MS 1.404 MS
175229 Heng 5229 0.970 LR 0.506 MR 0.677 LR
#4205 Xindong 20 1.880 HS 1.569 HS 1.767 HS
17 14°5 Shimai 14 2.276 HS 1.387 MS 1.272 MS
J1#% 20 5 Kaimai 20 1.118 LS 1.938 HS 0.958 LS
Fi# 11 Xinmai 11 1.920 HS 0.748 LR 1.668 HS
7% 9 Xinmai 9 0.940 LS 1.764 HS 2.064 HS
P& 979 Xinong 979 1.930 HS 0.898 LR 1.404 MS
{¢.5 65 Yimai 6 0.732 LR 3.952 HS 1.321 MS
#2224 Yumai 2 1.039 LS 1.545 HS 1.569 HS
S 38 Jimai 38 1.979 HS 2.949 HS 1.206 MS
P57 1718 Shunmai 1718 0.614 LR 0.728 LR 0.628 LR
J&12% 225 Zhoumai 22 1.267 MS 0.995 LS 2.015 HS
{87 45 Luomai 4 1.593 HS 1.347 MS 1.288 MS
A1 733 Shixin 733 1.930 HS 0.781 LR 1.107 LS
JH4% 836 Yannong 836 1.880 HS 1.238 MS 0.842 LR
#7199 Lunxuan 199 1.484 MS 0.566 MR 1.024 LS
F 25 Zhongmai 2 0.841 LR 0.368 MR 1.041 LS
%421 Yumai 21 1.237 MS 1.205 MS 0.628 LR
222 Jimai 22 3.068 HS 2.140 HS 0.908 LS
5 6172 Hanmai 6172 0.445 MR 0.623 LR 0.281 HR
5572347 Lumai 23 2.771 HS 1.068 LS 0.710 LR
JH4 195 Yannong 19 1.930 HS 0.704 LR 0.892 LS
A 125 Jingdong 12 0.435 MR 0.829 LR 0.793 LR
A 8% Shijiazhuang 8 0.930 LS 0.882 LR 0.710 LR
T4 175 Jingdong 17 1.682 HS 1.598 HS 2.031 HS
W 1242 Zimai 12 1.445 MS 0.934 LS 1.453 MS
1114% 20 Shannong 20 1.633 HS 0.712 LR 0.677 LR
14 326 Henong 326 0.594 MR 0.926 LS 0.859 LR
¥R 175 Jinan 17 0.614 LR 1.036 LS 1.140 MS
RF 998 Zhongmai 998 1.019 LS 1.751 HS 0.842 LR
£17% 15 Shimai 15 1.841 HS 0.744 LR 1.420 MS
3 13 Jimai 13 0.544 MR 1.574 HS 0.512 MR
435 Jinfeng 3 1.385 MS 1.294 MS 1.817 HS
F4E981 Fengwu 981 0.811 LR 0.708 LR 1.453 HS
97 49 Yumai 49 1.207 MS 1.412 MS 1.701 HS
Hh 7 175 Zhongmai 175 2.969 HS 1.068 LS 1.239 MS
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FE RS 2
Aphid resistance at adult stage in field

PR E

Aphid resistance at seeding

JINEE 2019—2020 2020—2021 stage (indoor)
Wheat variety PUEETEAEE BT BUEITEMAEEL MoK BUEEIEEEC BiiHOKOR
Evaluation Resistance Evaluation Resistance Evaluation Resistance
index level index level index level
565 Luohan 6 2.276 HS 0.732 LR 0.562 MR
J#1% 32 Zhoumai 32 0.693 LR 1.703 HS 1.718 HS
#:M 25 Xuzhou 25 1.732 HS 4.065 HS 1.173 MS
223198 Lankao 198 2.524 HS 1.096 LS 0.842 LR
S 30 Jimai 30 1.188 LS 1.638 HS 0.760 LR
5277 16 Yaomai 16 0.871 LR 1.076 LS 0.512 MR
5265 Ji 5265 0.881 LR 2718 HS 0.413 MR
#J51502 Luyuan 502 1.217 MS 0.809 LR 1.189 MS
V-7 998 Pingmai 998 1.385 MS 0.582 MR 1.140 MS
FRAZ 9962 Zhengmai 9962 2.078 HS 1.286 MS 1.057 LS
#2018 Gao 2018 2.276 HS 0.635 LR 1.156 MS
14 822 Henong 822 2.474 HS 1.193 LS 1.288 MS
42 52 Wanmai 52 0.940 LS 1.307 MS 0.446 MR
J#17% 11 Zhoumai 11 2.622 HS 0.538 MR 1.354 MS
1% # 22 Luomai 22 1.682 HS 0.930 LS 2.560 HS
Z&4% 18 Tainong 18 1.385 MS 0.591 MR 1.718 HS
¥ 9023 Zhengmai 9023 1.385 MS 0.942 LS 1.619 HS
127 55 Fanmai 5 1.415 MS 1.861 HS 0.809 LR
i 35 Hengguan 35 1.880 HS 1.602 HS 0.677 LR
8= 113 Hanmai 11 1.781 HS 1.743 MS 1.041 LS
J&17% 185 Zhoumai 18 1.583 HS 0.619 LR 0.661 LR
A 19 Xinmai 19 0.940 LS 1.315 MS 1.255 MS
T4 8% Jingdong 8 1.039 LS 1.654 HS 1.272 MS
542 205 Jimai 20 3.958 HS 1.525 HS 2.279 HS
%% 8901 Gaocheng 8901 1.583 HS 1.120 LS 0.991 LS
#3145 Lumai 14 0.792 LR 1.699 HS 1.437 MS
JiH%5 188 Yanfu 188 2.177 HS 1.209 MS 1.206 MS
JifiZ 02-1 Shiluan 02-1 1.930 HS 1.598 HS 0.578 MR
B4 199 Kenong 199 2.385 HS 1.594 HS 1.222 MS
#5675 Lumai 7 0.742 LR 1.294 MS 0.644 LR
#1503 Gaoyou 503 1.286 MS 3.847 HS 0.462 MR
547 195 Jimai 19 1.395 MS 2.759 HS 1.652 HS
5U411 Jing 411 1.504 HS 1.003 LS 1.338 MS
%4710 Yumai 10 1.435 MS 0.862 LR 1.652 HS
%3 545 Yumai 54 0.861 LR 1.861 HS 0.826 LR
174399 Heng 4399 1.979 HS 1.177 LS 1.123 LS
T 4¢ 160 Bainong 160 0.831 LR 1.165 LS 0.892 LR
HHAE 999 Yannong 999 1.286 MS 3.135 HS 0.793 LR
FBHz 7698 Zhengmai 7698 2.177 HS 3.766 HS 1.321 MS
5% 52 Yumai 52 1.979 HS 3.264 HS 1.767 HS
#3103 Lunxuan 103 1.257 MS 1.800 HS 1.090 LS
47347 828 Shixin 828 2.296 HS 2.164 HS 0.479 MR
£ 35 Huapei 3 0.940 LS 2.953 HS 0.859 LR
1£3% 85 Huapei 8 1.009 LS 1.072 LS 0.760 LR
fi% 2 19 Wanmai 19 1.603 HS 1.015 LS 0.991 LS
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FE RS 2
Aphid resistance at adult stage in field

PR E

Aphid resistance at seeding

JINEE 2019—2020 2020—2021 stage (indoor)
Wheat variety PUEETEAEE BT BUEITEMEEEL iR BUEEIEEEC BiiHOKOR
Evaluation Resistance Evaluation Resistance Evaluation Resistance
index level index level index level
A 47 Jinmai 47 2.553 HS 1.092 LS 1.239 MS
5 47 Yumai 47 1.069 LS 2.031 HS 0.974 LS
H4% 21 Yannong 21 1.188 LS 1.209 MS 0.644 LR
#B7 98 Tanmai 98 1.425 MS 1.044 LS 1.090 LS
184 85 Luomai 8 0.643 LR 3.968 HS 1.090 LS
£tk 20 Shiyou 20 1.672 HS 1.598 HS 1.338 MS
#2274 Yumai 7 0.742 LR 1.800 HS 1.107 LS
FB4 366 Zhengmai 366 1.148 LS 2.168 HS 0.644 LR
£ 55 Huapei 5 0.841 LR 1.072 LS 1.569 HS
4:7K 9123 Jinhe 9123 2.335 HS 1.011 LS 1.949 HS
/M 22 Xiaoyan 22 1.534 HS 1.201 MS 1.123 LS
J&172 275 Zhoumai 27 1.742 HS 1.594 HS 1.007 LS
¥R 16 Jinan 16 1.573 HS 1.598 HS 0.644 LR
Z&111 21 Taishan 21 1.385 MS 1.626 HS 1.734 HS
#5111 Luohan 11 1.425 MS 1.412 MS 1.041 LS
{EF% 15 Yanzhan 1 1.138 LS 1.456 MS 3.155 HS
JH15% 1645 Zhoumai 16 0.841 LR 1.307 MS 1.239 MS
K £ 99 Liangxing 99 2.969 HS 1.428 MS 1.107 LS
A4 6049 Henong 6049 3.859 HS 1.497 MS 1.024 LS
Z&111 235 Taishan 23 2.177 HS 3.519 HS 0.958 LS
TUAE 95 Jinghua 9 1.326 MS 1.456 MS 1.585 HS
427 2 5 Shannongyoumai 2 2.968 HS 3.628 HS 1.305 MS
84 165 Hanmai 16 4.948 HS 1.222 MS 0.743 LR
#7266 Luanxuan 266 2.157 HS 1315 MS 1.437 MS
4:7K 12399 Jinghe 12399 0.861 LR 1.072 LS 0.941 LS
4% K 399 Nongda 399 1.514 MS 2.265 HS 1.586 HS
JP1 0.445 MR 1.448 MS 2.444 HS
Jt5t 837 Beijing 837 1.406 MS 2.116 HS 1.074 LS
%% 169 Mingxian 169 1.564 HS 0.696 LR 2.428 HS
/NAAF Xiaobaidongmai 0.396 MR 1.885 HS 2.395 HS
FRPOJE P Zhongsiwumang 1.514 HS 0.372 MR 4.344 HS
KOK - - 1.416 MS 2.230 HS
#EF# 33 Huaimai 33 - - 2.160 HS 2.362 HS
#EZZ 40 Huaimai 40 - - 4.057 HS 1.586 HS
#EZZ 45 Huaimai 45 - - 2.107 HS 1.998 HS
#EZZ 47 Huaimai 47 - - 1.476 MS 1.222 MS
#EAZ 920 Huaimai 920 - - 2318 HS 2.296 HS
#EAZ 1033 Huaimai 1033 - - 1.569 HS 2.378 HS
P4 20 Xinnong 20 - - 0.971 LS 1.899 HS
P& 235 Xinong 235 - - 1.537 HS 2.626 HS
P4 822 Xinong 822 - - 1.743 HS 1.652 HS
JH4% 1212 Yannong 1212 - - 0.817 LR 1.437 MS
747 11 Cunmai 11 - - 0.858 LR 2.593 HS
1747 12 Cunmai 12 - - 1.812 HS 2.510 HS
A7-47 20 Cunmai 20 - - 1.315 MS 2.081 HS

Hh LR
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FE RS 2
Aphid resistance at adult stage in field

PR E

Aphid resistance at seeding

JINGE o i 2019—2020 2020—2021 stage (indoor)
Wheat variety PUEETEAEE BT BUEITEMAEEL MoK BUEEIEEEC BiiHOKOR
Evaluation Resistance  Evaluation Resistance Evaluation Resistance
index level index level index level
4% 207 Bainong 207 - - 1.634 HS 1.420 MS
T4 4199 Bainong 4199 - - 0.692 LR 1.453 MS
4% 99 Lunxuan 99 - - 0.696 LR 1.321 MS
#:7 818 Xumai 818 - - 1.505 HS 0.628 LR
54217 Jiami 17 - - 0.955 LS 1.453 HS
6218 - - 1.076 LS 2.444 HS
/M 65 Xiaoyan 6 - - 1.056 LS 2.015 HS

HR: 5=470; MR: H40; LR: 85T LS: IS MS: HUgk; HS: mfk. —: KR%EHUE. HR: Highly resistant; MR: moderate-
ly resistant; LR: lowly resistant; LS: lowly susceptible; MS: moderately susceptible; HS: highly susceptible. —: Unidentified data.

2.2 INEMTFERNEBREEN

154 43 Hial/INZZ R i 25 D9 T BT I 6 245 2R
FEH, L e B PTME /N R 39 1y, AN
Fhi 25.325% , Horp il %2 6172 2B m b 4 13,
& 138565 584 16,3 5265 g & 52 i 28
02-1. =1t 503 A3 828 3L 9 4~/ i b B
YU B2 185 I 45 FF42 21 kA 1718 5529 1
AN AR BUCA T, A 1150/ AR
PR IR, A INZ Y 74.675% , Foh A 4
25 (IR /INZZ R, 38 4y R IR/ NZE S Rl 52 73 v SR
INZ R (R 1)

2.3 REBMNGFERRRENE R EEGRSH

ARG HE T A FIHLIT /NAZ LKA I (1 47
U — S P P A i 3R, 25 SR R W [RI B A /N 22 X6 i
HMBESHER BERmN(£2), SRR
K399 HH LE , #FEAF U B ST if S AR IR 22 6172 F1
SEAZ 1718 B, L BLHG R JE PRG3R i i %
FIE A FE 1 34 5k 2 AR (P<0.05) , T HBZZ 6172
I R (R T X A R e K TR
1718 (P<0.05) , M 2 6172 ¥ 14 il % Jy ¢ K 399 Ay
49.916% , = WA HRZZ 6172 fits tuk 3 10 il Fh 5 45 oo tf 1
b e

R2 RESMYPERYT . BRI NERT ERMESH

Table 2 Population parameters of Sitobion miscanthi on aphid-resistant and aphid-susceptible wheat cultivars

I b BTG R JEI R HHGTH R SEHHEAC R

Wheat variety Intrinsic rate of increase Finite rate of increase ~ Net reproductive rate  Mean generation time
7% 6172 Hanmai 6172 0.254+0.007 b 1.289+0.009 b 20.159+1.216 ¢ 11.850+£0.251 ¢
%4 1718 Shunmai 1718 0.257+0.006 b 1.293+0.008 b 24.983+1.615b 12.524+0.171 b
4% K 399 Nongda 399 0.280+0.005 a 1.323+0.006 a 40.386+2.114 a 13.224+0.148 a

RHRE - B AR e R o B[Rl /NG 7 B3R A (] A B ] 22 L Bootstrap Sy & it ) « 00 56 v A4S 46 22 S 12 25 (P<

0.05) . Data are mean = SE. Different letters indicate significant difference among different treatments by Paired Bootstrap # test

(P<0.05).

2.4 AREVNEXIIRES I E Erb - TR R

ANTRIHTHEE 7 INAZ it X A B A O M A A —
WA R R . 5 B R A R 399 #H 1L, BT
ef SRR AZ 6172 Rk A2 1718 8 25 FRAR M 45N i
WG R 3 A7 I E T 6172 L A7 15 R 433
“}76.67% F185.00% ; TAEAR K 399 435114 98.00%
F193.33%, FKHEAMEFIE AR K392 LT 2
BT 8 d, 5140 d ERAET ;TSR 1718 43
KB ERIFT 9 d, 836 deTIET s MirERA 6172 1
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B & B KA 10 d, 8132 d e (- 1) .
2.5 NENEXIRE L AT & R AN ESE RIS
ANTRIHTIE /N ft R AR B X B R 175 3
ZHH WA BEEW, 5ARK39H I, % 6172
kA 1718 L AMHEAEIE SRAES 13~32 KRR T B .
B2 6172 %42 1718 A& K 399 | W HUAF e AF U4 B0
JIVEEAR R B[] 53 50 A 55 11 K V55 10 RFIER 10 K
TR IWEAE 29 R 2.25 .3.20 Fl 3.33 3k ; PRI T A 43
24 27 F130 do RUIFKFA WEFLEIREZ 6172 I
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A: EAZ1718; B: 2K 399; C: #6172 ., A: Shunmai 1718; B: Nongda 399; C: Hanmai 6172.
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Fig. 1 Age-stage survival rate (s,) of Sitobion miscanthi on wheat varieties with different resistance levels
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Fig. 2 Age-specific survival rate, female age-specific fecundity, age-specific maternity of Sitobion miscanthi

on wheat varieties with different resistance levels

3 it

T 22 2 A (1) FH (] B AR 3 0 0 2 e O
S N XF 22 W HLAT B R /N R R S Ay
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AR RS P ZR 52 (225 ER, 2006) , Fir L, U7 i
(14 S 2 T T ARG B A [R] 2 b S 201 7

Az B L P B R R R AR AR
FhEEAY I R K& Cai et al. (2009) 57 5 B 2 iF
F4) PN S5 S5 g RS2 0 o 2 AR P 3 7 v R
FAY A S BT A R 55, /N BT S RE ()
BRPR . AT R I EAS LD /N2 SRR
F 6172 MZEAZ 1718 YN B K A B N THEm
SRR 399 b1y, FRIANREZ 6172 Fizk 1718 H
BYoArE. B RAENEA 6172 1 0565 5 0 3
& FFEsE & 1718 MR K 399 F Y. JR&s &Il
6172 RERFARITE 2 XIS () 47106 5 B0 ) S 2
FEH T /NZE SRR TR B EE 6172 X3k R 45 057 11
oAt
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