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Analysis of the resistance of alfalfa varieties to groundnut aphid Aphis craccivora
using electrical penetration graph technique
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Abstract: To clarify the mechanism of alfalfa resistance to groundnut aphid Aphis craccivora, the feed-
ing behavior of A. craccivora on six alfalfa varieties was studied, and the waveforms during the feeding
process were determined by using electrical penetration graph (EPG), with suitable parameters selected
as evaluation indexes for different alfalfa varieties. The results showed that there were eight kinds of
waveforms during 4. craccivora’ s feeding on alfalfa, including Np, Pd, A, B, C, E1, E2 and F waves.
The insect-resistant sites of alfalfa mainly existed in the epidermis, mesophyll and phloem of alfalfa
plants. When A. craccivora started feeding, the resistance sites of Zhongmu No. 2 were on the leaf sur-
face, showing a prolonged first piercing (16.00 min) and a long duration of feeding wave (26.99 min), but
the resistance was weak. The resistance sites of Sardi 7 were concentrated on the mesophyll and the

phloem. The resistance was strong, which was reflected in the short duration of feeding wave (5.00 min).
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The resistance sites of Golden Empress appeared after the first E2 wave. It exhibited 7.78 E1 waves,

indicating that the phloem had the strongest resistance. The feeding behavior of 4. craccivora on differ-

ent alfalfa varieties varied, and the resistance sites and resistance mechanisms of different varieties were

different. Cluster analysis showed that there were differences in the resistance to A. craccivora among

the six varieties, with Sardi 7 having the strongest resistance and Zhongmu No.2 the weaker.
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Fig. 1 Waveforms of the alfalfa aphid feeding on different varieties of alfalfa
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Table 1 The EPG parameters of the alfalfa aphid on six different resistant alfalfa varieties

osel TE2YS R RS Bl 7 ERJE B[R X1 42
Processing Zhongmu No. 2 Zhunger Caoyuan No.2 Sardi7  Golden Empress Algonquin
C I B FFEEmTTH] 89.23+ 92.19+ 137.47+ 132.39+ 78.36% 134.94+
Total duration of C wave/min 21.70 a 15.70 a 12.61 a 2349 a 20.03 a 2482a
C B 90.17+ 99.27+ 88.60+ 102.17+ 85.64+ 100.91=
Total times of C wave 17.97 a 8.78 a 11.74 a 1452 a 18.60 a 11.75a
E 1R 6.42+ 7.00+ 8.00+ 425+ 8.09+ 4.10+
Total duration of E1 wave 1.84a 2.16a 1.79 a 1.03a 241a 0.87a
E2 % SR EL 5.75+ 7.09+ 6.40+ 2.83+ 6.18+ 3.73+
Total times of C wave 0.99 ab 1.77a 1.60 ab 0.71b 0.94 ab 0.72 ab
E2 1 B E Lt ] 26.99+ 16.69+ 11.77+ 5.00+ 22.96+ 8.02+
Total duration of E2 wave/min 8.63a 423 ab 3.04 be 1.18 ¢ 3.70 ab 2.74¢
E i B L 12.17+ 14.09+ 14.40+ 7.08+ 14.27+ 7.45+
Total times of C wave 2.76 a 3.73a 3.15a 1.60 a 295a 134a
E {1 s Fif ] 99.02+ 90.10+ 54.06+ 25.53+ 118.54+ 86.57+
Total duration of E wave/min 22.72ab  20.06ab  10.79bc 7.44 ¢ 25.63a 28.68 ab
Np 1%k 12.00+ 10.36+ 9.47+ 8.92+ 7.18+ 13.73+
Total times of Np wave 3.03 ab 2.11 ab 1.37 ab 1.74 ab 1.52b 1.62a
Np U S22 T[] 11.01+ 6.22+ 1091+ 3.54+ 6.43+ 4.05+
Total duration of Np wave/min 1.79 a 1.38 ab 222a 0.75b 1.60 ab 0.84b
Pd %L 75.67+ 85.45+ 73.67+ 89.92+ 7436+ 84.36%
Total times of Pd wave 1598a 8.02a 11.15a 13.18a 1759 a 10.84 a
Pd I A S RFEL R[] 4,96+ 433+ 451+ 731+ 5.63+ 5.14+
Total duration of Pd wave/min 0.70 ab 0.64 b 0.84b 0.90 a 1.42 ab 0.73 ab
F A a] 64.77+ 65.27+ 58.32+ 66.76% 60.77+ 52.29+
Total duration of F wave/min 1153 a 7.16a 7.12a 9.19a 14.11a 6.65a
F I BB 19.31+ 1591+ 15.38+ 20.80+ 21.00+ 20.64+
Total times of F wave 2.14a 248a 224a 4.14a 1.82a 275a
55 L UORERFF LT 1] 0.16+ 0.07+ 0.08+ 0.06+ 0.08+ 0.07+
Duration of the first probing/min 0.07a 0.00 ab 0.02 ab 0.01b 0.00 ab 0.01 ab
5 1 RPR Y Sz A st ] 16.00+ 9.42+ 9.60+ 5.94+ 11.13+ 8.11+
Time point of the first probing/min 1.68 a 1.98b 1.82b 1470 3.22 ab 2.13b
55 LR EL BERREERR] 0.86+ 0.63+ 0.37+ 0.48+ 0.44+ 0.23+
Duration of the first Elwave/min 0.23a 0.13 ab 0.10b 0.14 ab 0.12 ab 0.05 ab
25 1K B A i B [a] 85.31+ 7111+ 41.04+ 93.75+ 61.09+ 78.53+
Time point of the first E1 wave/min 15.10a 21.22a 10.68 a 22.60 a 14.66 a 18.73 a
55 1IR EL U TR AL 68.67+ 60.00+ 35.20+ 70.67+ 54.00+ 63.55+
Probing times in the first E1 wave front 1344 a 1391 a 525a 16.57a 17.16 a 9.04 a
55 IR E2 % )5 E1 N5 5.67+ 6.55+ 7.00+ 225+ 7.78+ 2.80+
No. of E1 waves after the first E2 wave 1.60 ab 1.93 ab 1.85 ab 0.62 b 245a 0.81 ab
55 LI E2 U PR U B 88.50+ 119.45+ 119.87+ 113.58+ 100.09+ 124.09+
Probing times after the first E2 wave 23.14a 1926 a 23.18a 3145a 33.15a 2529a
55 1Y Pd 3 E % A Bsf ] 4935+ 46.06+ 25.52+ 3241+ 20.13+ 68.24+
Duration from the first Pd to E wave/min 13.41 ab 17.64 ab 8.68b 10.74 ab 8.69b 27.68 a
55 1 Pd & I ] 21.85+ 9.49+ 10.88+ 9.44+ 11.79+ 10.38+
Time point of the first Pd/min 3.60 a 2.00b 236b 293b 321b 2.25b
55 VURRIFREN SR 1 W E s ) 50.38+ 31.00+ 37.57+ 85.60+ 12.53+ 73.42+
Duration of the first probing to 13.25abc  12.85bc  10.62abc  234la 412¢ 17.66 ab

the first E wave/min

FH BB R ER . AT AR ING P RERR 28 Duncan [CHTE M 25T B 7E P<0.05 /K F-22 7 8.5, Data are mean+

SE. Different lowercase letters in the same row indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Fig. 2 Cluster analysis of the feeding behavior of the alfalfa aphid on six alfalfa varieties
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