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Abstract
The alfalfa weevil (Hypera postica Gyll) is a serious pest that adversely affects alfalfa forage yield and
completely destroys the harvest in the early season every year. In this study, we evaluated the mechanisms of
antixenosis, antibiosis and tolerance of 16 genotypes obtained from the screening field, between 18 and 27 °C in
April and May 2014 in a completely randomized design with four replications at the greenhouse condition. The
rate of expressed proteins and their differences within genotypes were analyzed using SDS-PAGE method. The
trichome density and leaf chlorophyll content and their impact on the quantity of weevil larvae were evaluated.
We used Mantel test to determine the correlation between greenhouse features and data from one-dimensional
SDS-PAGE electrophoresis. No significant correlation was observed between the traits in the greenhouse and
molecular data. Using ward method, the studied genotypes were divided into three groups: resistant, moderately
susceptible and susceptible. The genotypes "Mahali-Bami", "Talents 2"," Hamadani 106" and "code 108" can be
further investigated in the future for their potential resistance to alfalfa weevil larvae.

Key word: Antixenosis mechanism, Antibiosis mechanism, Tolerance mechanisms, Alfalfa weevil, One-
dimensional SDS-PAGE electrophoresis
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Table 1. Number of weevil larvae settled on the 16 studied alfalfa genotypes under greenhouse conditions during the

study mechanism antixenosis.

Mean * Standard Error

Row Genotype

After 3 hour's After 6 hour's After 9 hour's Total
1 Ladak 1+0.408 de 2 +0.408 def 1+0.408 g-i 1.33+£0.235 gh
2 Vernal 1.75 £ 0.478 cde 3.5+ 0.288 bcd 0.75+ 0.478 hi 2+0.136 fg
3 Hamedani 54 2.25+0.478 cde 125+ 0.478 ef 1.25+0.478 f-i 1.58+0.284 gh
4 Tafresh 42 3+ 0.408 bcd 1.55 +0.288 ef 2.5+0.655 c-f 2.33+0.192 efg
5 Mahali- Bami 3+0.408 bcd 0.5+0.288 f 25+0.25d-g 1.91+0.083 fg
6 Hamedani 87 4.75+0.853 ab 5+0.408 ab 1+0.408 g-i 3.58+£0.416 cd
7 Kodi 108 1.25+0.25de 4.5+ 0.645 abc 3+0.408 b-d 2.91 £ 0.25 def
8 Hamedani 106 1.75+£0.478 cde 1+0.408 ef 2.5+0.288 c-f 1.75+0.159¢
9 Yazdi 5.5+ 0.866 a 6 +0.408 a 6.25+0.478 a 591+0.284a
10 Naragamet 55+1.707 a 4.5+ 0.645 abc 4+0.408 b 4.66 +0.593 b
11 Talent 2 3.75+0.75 abc 3.25+0.478 cd 1.5+0.288 e-i 2.83 +0.419 def
12 811utece 2.5+0.645 de 2.5+0.288 de 2+0.707 d-h 2.33 £ 0.43 efg
13 Mahalat 25 4 +0.408 abc 5.5+0.645a 3.75+0.25 bc 4.41 +0.159 be
14 Sefeedbouran-Ghazvin 99 0.25+0.025¢e 1.25 £ 0.946 ef 0.5+0.05i 0.66 £0.471 h
15 Faze 43 575+130a 4.5+0.288 abc 4+0.408 b 4.75+0.369 b
16 Reinaly 4+0912a 3.25+0.853 cd 2.75+£0.25b-e 3.33+0.235de

(Tukey-b (p <0.01)) dsb o Lol o Jls sne Gl 0 lias Ol O 5 a 53 wlis b oy >
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Table 2. Comparison of mean trichome density on the leaves, chlorophyll content and percent injuried of the studied 16

alfalfa genotypes.

Row Genotype _ _ Mean + Standard Error _

Trichum density chlorophyll content injury Percent
1 Ladak 137.33 + 3.48 bcd 46.32 £5.319 d-g 25+7.35cde
2 Vernal 85+1de 44,47 +4.010 e-g 38.75 +4.26 bc
3 Hamedani 54 261+4.358a 39.75+4.007 g 175+25de
4 Tafresh 42 168.33 + 6.565 bcd 47.92 +0.634 c-g 25+ 6.45 cde
5 Mahali- Bami 116.33 £ 4.055 cde 57.2 £1.067 a-c 41.25+8.26 bc
6 Hamedani 87 52.33 +6.565 ¢ 57.17 £ 1.142 a-c 36.25 + 5.54 bed
7 Kodi 108 112 + 8.504 cde 54.3 +1.926 a-d 40 £7.07 bc
8 Hamedani 106 170 + 2.645 be 60.85+1.095 a 225+7.5cde
9 Yazdi 118.67 +5.925 cde 58.42 + 3.811 ab 75+5a
10 Naragamet 158.33 +8.171 bed 54.22 + 0.597 a-d 30 £7.07 cde
11 Talent 2 134 +7.549 bcde 52.37 £ 1.144 a-e 37.5+4.78 bed
12 811utece 208.33 £5.487 ab 52.42 + 0.645 a-e 42.5+6.29 bc
13 Mabhalat 25 126 + 6.082 bcde 57.42 +3.702 ab 525+75b
14 Sefeedbouran-Ghazvin 99 173.33 +4.33 bc 49.87 +£2.385 b-e 25 £ 5 cde
15 Faze 43 103 + 0.577 cde 42.9 + 4.341 fg 31.25 £ 6.57 cde
16 Reinaly 108 £ 0.577 445+ 1.69e-g 125+25e

(Tukey-b (p < 001)) .,\J:Lk;d Lhwi;hn U’“’ )‘JJM k_ey.}. aMb\_)LL.: Q}Lw JA Jh O\JL:,.AJ,.O &_éjj.>
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Table 3. Resistance index of antibiosis and tolerance mechanism and mortality rate of 16 studied alfalfa genotypes under

greenhouse conditions.

Row  Genotype Index of antibiosis ~ Mortality rate Index of tolerance
1 Ladak 1.30 14.28 0.69
2 Vernal 1.30 10.71 0.64
3 Hamedani 54 0.9 3.57 0.70
4 Tafresh 42 1.25 3.57 1

5 Mahali- Bami 0.97 10.71 1.48
6 Hamedani 87 1.25 3.57 0.27
7 Kodi 108 0.68 17.85 1.33
8 Hamedani 106 0.66 14.28 0.64
9 Yazdi 1.03 7.14 1.02
10 Naragamet 1.2 0 0.70
11 Talent 2 1.35 3.57 0.83
12 811lutece 1.8 7.14 0.55
13 Mahalat 25 1.4 7.14 0.61
14 Sefeedbouran- Ghazvin 99 1.3 3.57 0.81
15 Faze 43 1.37 3.57 0.38
16 Reinaly 1.6 10.71 0.31
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Fig. 1. Protein patterns of alfalfa genotypes leaf protein electrophoresis (a) (Tafresh42, Reinaly, Ladak, Sefeedbouran-
Ghazvin 99), B (kodi108, Naragamet, Hamadani, Hamadani54), C (Yazdi, Lutece 81, Faze43, Hamadani106) and

(d) (Talent2, Vernal, Mahali-Bami, Mahalat25).
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Fig. 2. Qualitative data dendrogram of greenhouse mechanisms 16 genotypes studied based on Jaccard coefficient.
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Fig. 3. Mantel test Histogram of protein marker 16 genotypes studied alfalfa in condition feeding alfalfa weevil with

greenhouse data.
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Fig. 4. Dendrogram obtained from cluster analysis antixenosis mechanisms, antibiosis and tolerance and protein
expression of 16 studied alfalfa genotypes of the alfalfa weevil, according to Ward's method (1963).
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