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Abstract

Introduction: Cultivated alfalfa, which is known as green gold, is one of the most suitable fodder plants known in the
wortld. Leaf weevil pest of alfalfa is considered one of the limiting stresses in alfalfa production in conditions of Iran.
The use of tolerant cultivars is a safe and beneficial way to control the leaf weevil pest in alfalfa.

Methods: To group pest resistance in alfalfa, different traits of 30 genotypes.

Results: The interaction between the varieties and the levels of pest attack showed significant differences in relation to
weevil number, fresh forage yield, dry forage yield, plant height at the time of harvesting at 1%, and the amount of
damage at 5% probability. The number of larva had a significant positive correlation at a level of 5% with damage
amounts. Analysis of the correlation between the mean of the data in the first cutting showed a correlation between
damage amount and leaf chlorophyll extent with the number of larva at a level of 5% probability. In stepwise regression,
damage percent was used as a dependent variable, and other traits were used as independent variables. The results showed
that latvae's number, leaf chlorophyll extent, and plant height, with a 30/01 cumulative coefficient, explained the most
variations in damage percentage.

Conclusion: Considering the percent of damage and the average comparison for other traits, Yazdi 35 and Maoopa 102
with the least number of larvae and the least percent of damage, respectively, and the highest height in attack or damage
time as the most tolerance and cultivars Tak Buteh 92 and Mahalie Miandoab with the most larval number, damage
percent and the lowest plant height were recognized as the most susceptible cultivars towards alfalfa weevil attack at
damage time too.
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Table 1- Local names of 30 studied Alfalfa genotypes.

Number Genotype  Number Genotype  Number Genotype
1 Bagdadil110 11 Shahre Rai 17 21  Poly Crass Bam 13
2 X131285 12 Baqgdadi 4 22 Poly Cross Yaz 8
3 Renjer88 13 Emamzadeh Hamedan 34 23 Poly Cross Bam 14
4 Yazdi35 14 Hamedani 30 24 Bazre Afreqa
5  Masasersa90 15 Afgani 1 25 Kaleword321588
6  Takboteh 14 16 Mezasersa 21 26 Deupoe
7  Tak Boteh 92 17 Hamedani 10 27  Mahali Meandoab
8 Ahar 3 18 Tak Boteh 51 28 Depuits
9 Tabrize 8 19 Maeopa 102 29 Ardabili

10 Zanjan 10 20 Maeopa 89 30 Asadabad 2
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Table 2- Variance analysis of first order data and significance level.

Source of Variation  Mean od square Error Coefficient of variation
Degrees of Freedom 29 30 9.14
Number of Larvae 153.35™ 10.47 11.96
Damage Percentage 151.43" 68.47 24.97
SPAD 11.46™ 13.29 13.29

Damage Time Height 23.96™ 16.04 9.87
Yield of Wet Fodder 82712.83™  4909.25 9.14
Yield of Dry Fodder 16005.66™  1550.69 12.51
Harvest Time Height 55.54™ 8.05 5.16
Dry Matter Percentage 160.60™ 6.64 6.12
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Table 3- Comparison of the average of main effects on the degree of resistance in alfalfa cultivars under the conditions of
weevil attack.

. - Damage Number
. Dry Matter Harv_est Time Yield of Dry Yield of Time Damage of
Cultivar Percentage Height (cm) Fodder (gr) Wet Heiaht SPAD  Percentage Larvae
g 9 Fodder (gr) (Cgm) (%)
| 39.495ikim 54,8301 247,130k 624.5%1  40.75%%  5436%  21.875%% 228350
cdef
2 430358 60,58 32490 75600 41.085%¢ 549350 3500t 12007
3 3043iMm  5500shedlh 308 ROk 78300%% 384150 4896w 47875 29330t
4 4377080 55665t 206.56™ 469.00% 3158 5331 126 16.16M
5 3832mm 54765k 56 gseikin 69,5 44 53545 34125« 24 500%h
6 37.62km 62.665%  263.53#Km  7025eh 41665 553050 3205%d 33165
7 25.4250 50,995k 210.56™ 88T 39585 553050 39375 44170
8 33.805m 49,1651 246.1 1hikim 62820 3505% 54000 34750 30 15%ef
9 36995 53495efuhik 218430 590.5" 3575 5715 19254 25,1350k
10 42.090ehik 54.33¢fehi 373.94¢4et 8874 434150 51025 3] .375ubede 15
11 4179wk 531810 417.05% 1119% 43165 52.945% 25bede 33 6350
12 4520 63.165° 400,070t 885 30.835bede 540250 32750 3.665M
13 33.74m0 58 33uedete 41111 1140.5%  46.08%  52895% 333750 13.665K
14 37.44km 514958k 28505#km 603 5eh  3g745uede 5D 6w 40250 3367
15 39.94shik 493310 277Gk 673.5M1 3833wl 54105 40.625%  38.500%
16 43628k 60.33ede 209,03 601.58 38245 5095w 46250°  25.500%
. . defg
17 39.975hik 50,66 477.03% 1190.5° 4341509  s1615% 36125 20165
18 3907im 57 @uedeteh 249.12hikin 6378 3083w 53 175% 36625l 41835
19 30.19% 62.75% 226,661 1028% 419150 54375 18.625%  19.165k
20 46.025W 4421 33826wcth 668.5 385l 555150 39375W 04,67
21 60.99% 4833 317,670 519.50 36335 48.48% 2050 04,83
2 62.405° 46,834 238.17ikin 3815 3858wl S1665®  23.125%  12.665K
2 26255 61.165%< 197.027 7504k 4l 45555 40.125%  17.831K
24 52,03 60.16%de 388,170t 719¢h 4] 33bede 53735 gg 7§kl 3567%d
25 56.51% 55660l 416,70 626.5%1 41179k 543050 4550 358350
26 5338 53.1651ehik 382, 1t 715¢teh 4058 558150 32750 075
27 33.30m 61.83 350.58e4cte 1052 46.665% 52.375% 35375 373350
" defg
28 47485 49,1651 407,325 855.5% 46,6650  51.695% 3350 291657
29 42,145k 49,33 295,08 ehi 699.5¢uh 3000 53605 3825w 23.]65hi
30 50.15%0 58,8 3bedet 535.05° 1066.5°  45495% 5301 3ge 93 g3e
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Table 4- Correlation analysis between agricultural traits and pest resistance traits in 30 alfalfa genotypes based on the
average data of the first order.

Damage Yieldof Yieldof Harvest

Number of  Damage

Traits Larvae Percentage SPAD Time Wet Dry Time
Height Fodder  Fodder  Height
Damage Percentage 0.39*
SPAD 0.266* -0.204 "
Damage Time Height 0.034 0.255™  -0.075™
Yield of Wet Fodder 0.020™ 0.161™ -0.033™  0.734 "
Yield of Dry Fodder -0.015™ 0.189™ 0.030™  0.606**  0.632%*
Harvest Time Height -0.074 "™ 0.019™  -0.064" 0.295™  0.312** 0.025 "¢
Dry Matter Percentage -0.165™ -0.147™  -0.023™ -0.113™  -0.377* 0.395* -0.302"™
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Table 5- Stepwise regression for the amount of damage as a function variable and
other attributes as an independent variable based on the average of the first row data.

Step by Step Regression Stage

Variable added to the Model 1 2 3
Y-Intercept 22.63 84.08 58.69
Number of Larvae 0.39 0.48 0.46
SPAD -1.20  -1.13
Damage Time Height 0.54

Cumulative Explanatory Coefficients 15.23 2542 30.01
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Table 6- Stepwise regression based on dry fodder yield as function variable and other traits as
independent variables based on the average data of the first row.

Step by Step Regression Stage

Variable added to the Model 1 2 3 4
Y-intercept  101.6 -301.9 -355.4 -591.1

Yield of Wet Fodder 0.278 0.400 0.392 0.393

Dry Matter Percentage 7.37 7.52 7.59

Damage Percentage 1.61 1.86

SPAD 4.2

Cumulative Explanatory Coefficients  39.97 86.66 89.04 90.26
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Figure 1- Dendrogram resulting from cluster analysis of alfalfa genotypes using the WARD method
and Euclidean distance based on the average of all traits.
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Table 7- Percentage of deviation from the average of all traits in 5 clusters resulting from cluster analysis.

Traits Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
Number of Larvae 0.52 -0.33 -0.84 0.65 -0.41
Damage Percentage 0.03 1.34 -1.66 0.65 -0.16
SPAD 0.58 -1.99 -0.14 0.52 -0.14
Damage Time Height 0.2 -0.39 1.45 -0.63 1.01
Yield of Wet Fodder -0.42 -0.27 1.36 -0.32 1.27
Yield of Dry Fodder 0.02 -0.85 0.77 -0.5 0.95
Harvest Time Height 0.46 0.8 0.73 -1.1 0.38
Dry Matter Percentage  0.32 -0.63 1.01 -0.52 -0.18
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