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Effects of different methods on resistance evaluation
of 14 alfalfa cultivars to aphid

PAN Fan'*, DU Guilin**, ZHAO Li’, WANG Zhuogian®*, QIAO Mingying’ ,
LIJinxing’, QI Jiaxin’, TU Xiongbing'*, ZHANG Zechua'"

(1. State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection , Chinese
Academy of Agricultural Sciences, Beijing 100193, China; 2. National Animal Husbandry Station , Beijing
100125, China; 3. College of Agriculture, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract Effects of three methods on resistance evaluation of 14 alfalfa varieties to aphid were investigated. The
results show that the resistance of ‘Gannong 9’ is the best with the evaluation standard of the rate of resistant
plants, and the resistance of ‘Algonquin’ is the best with the evaluation standard of aphid index. Based on the
improved aphid index evaluation method, 14 alfalfa varieties were divided into 7 grades, ‘WL-319’ as high
susceptible, ‘Juneng [[ ’ as susceptible, ‘ Xinmu 4’ ‘ Gannong 5’ ‘ WL-354" and * WL-363 " as low susceptible,
‘Xinmu 1’as tolerant, ‘Gannong 9’ as low resistant; ‘MF4020” as moderately resistant, ‘Zhongmu 1’ ‘WL-343’
‘Algonquin’ ‘Alfaking” and ‘SK3010” as high resistant. The improved aphid index evaluation method conforms
to the grading standard of “1-+0.1” arithmetic sequence. making different resistance levels conform to normal
distribution, with statistical significance. At the same time, this method takes into full account the influence of
aphid amount, which is of important value in production practice.
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Table 1 Information of Medicago sativa varieties

5 A BRI JEL 7
Number Variety Source of material Source area
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6 WI-319 IR TR A R ) e
7 WL-343 Ee SN LR S YN EH
8 WIL-354 E SN LR S YN e
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Fig. 1 Dynamics of Therioaphis trifolii in different periods of 14 alfalfa varieties
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Table 2 Field evaluation on rate of resistant plants of 14 alfalfa varieties to Therioaphis trifolii

o 2N E R I RERRE/ Bk gf R4 LIk / % iR, &l
uuﬁ Number of plants at each hazard level Aphid damage Rate of Resistance
Variety . .

0 1 2 3 4 5 index resistant plants grade
itk 15 Xinmu 1 0 3 24 58 15 0 0. 570 27 i3 MR
Hidk 4 2 Xinmu 4 2 4 33 53 8 0 0. 522 39 B R
g 1% Zhongmu 1 4 0 18 50 28 0 0. 596 22 i3 MR
H4 5 5 Gannong 5 5 5 46 43 1 0 0. 460 56 E¥i HR
H4 9 5 Gannong 9 0 6 77 15 1 1 0. 428 83 =t HR
WL-319 1 6 67 23 3 0 0. 442 74 =Pt HR
WL-343 2 5 68 14 11 0 0. 454 75 bt HR
WL-354 4 14 40 32 8 2 0. 464 58 Pt HR
WL-363 0 2 65 29 3 1 0. 472 67 B HR
ELBE [l Juneng I[ 1 3 64 26 6 0 0. 466 68 Pt HR
BiI/R K4 Algonquin 0 1 39 48 9 3 0.548 40 BiER
B 15+ Alfaking 0 1 48 40 10 1 0.524 49 Filtk R
MF4020 3 4 39 41 13 0 0.514 46 itk R
SK3010 0 3 45 43 7 2 0. 520 48 itk R
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Table 3 Field evaluation of aphid index of 14 alfalfa varieties to Therioaphis trifolii

- TH4H July4 7H 15 H July 15 8H7H August?
Vaiety MR A Bk MR A Bk MR A Bk
Aphid index Resistance grade Aphid index Resistance grade Aphid index Resistance grade

Wik 12 Xinmu 1 0.72 rh3; MR 0.51 EPt HR 0.97 rh3H; MR
FH 4 5 Xinmu 4 0. 77 it MR 0.75 gt MR 1. 20 it MR
FE 15 Zhongmu 1 0. 98 Fihr MR 1.13 FiHr MR 1.08 FiHT MR
H4& 5 5 Gannong 5 0.57 &3 HR 0.27 =Pt HR 0. 95 rh3; MR
H4 9 5 Gannong 9 1. 00 g MR 0. 74 g MR 1. 63 i HS
WL-319 0. 69 Hi MR 1.08 ti MR 2. 48 Bk HS
WL-343 1.14 Fid; MR 1.04 Fid; MR 0.77 Fid; MR
WIL-354 0. 68 HiHi MR 1. 36 e HS 0. 80 P4t MR
WL-363 0.93 Hd; MR 1.10 Fid; MR 0. 95 Fid; MR
[ fig T Juneng [T 1. 01 HiHi MR 0. 74 tiHi MR 0. 70 rh4t MR
B[k X1 4 Algonquin 0. 56 =¥t HR 0. 25 =it HR 0.78 i MR
B 75 E Alfaking 1.15 HiH; MR 1. 42 B HS 0. 56 =Pt HR
MF4020 1.31 i HS 2. 87 = HS 0. 65 i MR
SK3010 2.48 B HS 0.73 tiH; MR 0. 47 =Pt HR
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Table 4 Resistance evaluation and aphid index per 100 plants of 14 alfalfa varieties by different investigation methods

B & 5uiT¥E  Branch statistics

R EEE  Single plant visual method

=}
V‘;ﬁy O/ % R B O/ R B
Number Aphid index Resistance grade Number Aphid index Resistance grade

it 1 2 Xinmu 1 1235 0. 97 i MR 773 0. 47 Pt HR
it 4 2 Xinmu 4 1531 1. 20 tift MR 1738 1.07 i MR
FE 1% Zhongmu 1 1380 1.08 Hift MR 1708 1.05 Fiit MR
4 55 Gannong 5 1217 0. 95 i MR 1509 0. 93 i MR
H4& 9 & Gannong 9 2076 1.63 Bk HS 3052 1.87 Bk HS
WIL-319 3164 2.48 R HS 2 952 1. 81 /& HS
WL-343 983 0. 77 tift MR 3126 1.92 B HS
WL-354 1025 0. 80 fii MR 1593 0. 98 HiH; MR
WL-363 1213 0. 95 tift MR 1 045 0. 64 Hii MR
[ BE [l Juneng I 895 0. 70 i MR 946 0.58 Pt HR
Bl /R X4 Algonquin 1002 0.78 HF13H1 MR 962 0. 59 =Pt HR
E % FE Alfaking 720 0. 56 Fbt HR 1408 0. 86 it MR
MF4020 833 0. 65 fift MR 1364 0.84 HiHi MR
SK3010 598 0. 47 BE¥t HR 643 0. 39 BE¥t HR
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Table 5 Field evaluation of 14 alfalfa varieties to Therioaphis
trifolii by improved aphid index method

RO/ bR
i Neberof . bima outes
Variety natural aff « aphid Resistance
enemies index grade
Frk 1 5 Xinmu 1 47 0. 50 1. 08 o [a] AP M
i 4 2 Xinmu 4 145 .55 1.15 R LS
F1E 15 Zhongmu 1 37 0.40  0.54 EPt HR
H4 55 Gannong 5 120 1. 28 1. 19 R LS
H4 9 5 Gannong 9 37 0. 40 0. 82 K4t LR
WIL-319 146 1. 56 2. 59 = HS
WIL-343 45 0. 48 0. 33 =t HR
WIL.-354 73 0.78 1. 20 IR LS
WIL-363 146 1.56  1.22 R LS
ELAE Il Juneng I 136 1.45 1.35 &S
Bl /R X4 Algonquin 53 0. 57 0. 31 =Pt HR
B 5 E Alfaking 117 1. 25 0. 54 =Pt HR
MF4020 99 1. 06 0.78 FiHr MR
SK3010 110 1. 17 0.43 =Pt HR
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Table 6 Comparison of resistance levels of 14 alfalfa varieties

under different evaluation methods
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