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Variability of Different Characteristics of Field Resistance in Different Alfalfa
(Medicago sativa L.) Genotypes to Alfalfa Weevil (Hypera postica Gyll.)
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Table 1: The names of 42 genotypes of four cutting alfalfa studied in the existing germplasm

o)lo-d 95 o)le-2 935 o)le-d 595

No. Genotype No. Genotype No. Genotype
1 Krysary 109 15 Gurane Taleghan 100 29 Buffalo
2 Bami 80 16 Mohajeran Hamedan 33 30 Polycross Yazd 6
3 Bami 5 17 Hamedani 54 31 Shah Reza Esfahan
4 Qareh lonjeh 101 18 Feiz 44 32 Abade
5 Sefidburan Qazvin 99 19 Renger 8 33 Local Maragheh
6 Symerchenskaya 111 20 Bami 8 34 Local Neishaboori
7 Yazdi 36 21 Cliffordi 35 Narogamt Fc34631
8 Yazdi 39 22 (Fc33895) Feiz 47 36 kodi 91
9 Tak bote 23 23 (Fc33718) Feiz 49 37 African

10 Kerman 23 24 Maopa fc33626 38 Gol sfid

11 Poshtgol Rezaieh 7 25 Krysary 109 39 Abdolrahim 2
12 Khomein 11 26 Ferikan 40 Hamedani 2

13 Feiz 45 27 Polycrosse Bam 41 Famnynn 2

14 Feiz 52 28 Polycrosse Shiraz 42 D4V2
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Table 2: Analysis of variance results (Mean of squares) for the traits associated with field resistance

Ol yuss mlio wisis Uas- Sl S g i
Source of variations Genotypes Error Coefficient of variations
sol;1 &l o DF 41 42 _
Larvae number s
Y slass 167.07%* 50.25 35.14
9y¥ Sl
Extent of damage 88.08%* 5284 2592
AN NESER Y ' : '
Amount of chlorophyll 11.38" 6.94 50.3
JeelS jlada ' ' '
Height at the time of damages 28.07" 14.07 9.90
Sl oley o glis)) ' ‘ '
Fresh forage yield 67675.69° 22938.45 20.9
5 ddgle s Slas ' ' '
Dry forage yield
s abgle s Slas 12916.41 4387.82 2431
Height at the time of flowering stage 89.75° 53.15 13.62
2T ol o glas) ' ' '
Dry matter percentage
27.78% 14.33 10

S oole ws o

** and * = Significant at p<0.01 and p<0.05 probability levels
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Table 3: The results of the mean comparisons of the traits in the first cutting of alfalfa genotypes using Duncan’s
Multiple Range Test

ot digle o Slee ORI EE L s e L ol i) 4 "
5 absle o Shae s 5,¥ slass Jedg 5 sie
Lo Ereh fora S =® S s & les
1 forage Height at the Larvae ) Amount of
Genotype yield Dry forage time of Dry matter Extent of number Height at the chlorophyll
number yield fl - percentage damage time of damages
owering

1 7651 283.87 59.5%F 3g¢ 32.00°¢ 32.83* 41.33%¢ 52.17%9
2 394591 174.331 47.33¢f 35.38°f 33.66 *° 27.66%1 33.83¢4f 55.04%¢
3 1010% 298.76" 71.16° 29.58¢f 29.50 b¢ 11.33+ 47.162 52.73 9
4 912.5*f 382.68%¢ 56.33*f 42.67%¢ 21.16 o4 14,50 9% 37.66"f 48.43%9
5 851°9 410.06% 52.5f 46.65% 26.83¢ 13.00 9% 37.16°f 46.319
6 739.5% 249.14% 62.49%¢ 34.01¢f 23.33d 18.33% 38.66*f 54.27%¢
7 449 51 148.89 48.38°f 34.22¢f 30.33 ¢ 18.83%« 33.66%f 52.36%9
8 976.5%¢ 366.24%*¢ 59.33*f 37.53%¢ 30.50°¢ 19.67% 41.50%¢ 54.76 ¢
9 699¢1 298,09 50.33¢ 42.33%¢ 11.00¢ 12.00%* 34.83¢f 47.19%9
10 474 5" 186.2%1 48.66°f 39.27%¢ 27.50%¢ 23.50> 38.332f 52.77 9
11 595" 227.19% 55.16%f 38.18%¢ 29.50°¢ 33.83% 30.33f 54.27%¢
12 6017 243.9¢ 44.66% 40.4%4 34.67%° 37.16%® 38.16°f 49.77%9
13 7224 261.44% 49.33¢f 36.22°f 25.85 bd 11.83M 33.99¢f 48.05%9
14 918*f 362.08*f 55.66%f 39.69%¢ 26.50% 11.00" 41.16*¢ 52.19*9
15 66247 233.25¢ 55.66% 35.33%f 36.33%° 29.16%" 38.00°F 55.52%¢
16 633¢% 235.69¢ 51.83¢ 37.85*¢ 25.50 b 22.00>% 34.49%f 56.77%
17 597.5% 223.31% 46.83%F 37.04%F 24,00 16.67%* 35.66 °f 50.51%9
18 862.5*9 339.38%" 70.33%® 39.77% 21.50%4 8.50% 34.99¢f 54.24%¢
19 606.5% 254.66% 48.50%f 42.25%¢ 20.00%¢ 11.66M 33.33¢f 49.63 ¢
20 6061 226.14° 51.50%f 37.26°F 14.66 ©d 9.007 34.33%f 50.27%9
21 845.5>" 341.62%" 51.33¢ 40.41%¢ 27.00%¢ 14.009 40.16%*¢ 51.71%9
22 735¢% 235.75¢ 58.50% 37.73¢f 32.332¢ 14.08% 40.16*¢ 53.32%¢
23 12122 478.46% 62.50%¢ 39.54% 32.66%¢ 11.83Mk 45,66 51.43 9
24 730% 202.92¢ 53.50*f 27.83f 33.50 *® 13.50 9% 36.33¢f 50.75 9
25 755.5%1 304.56% 52.83%f 40.61%¢ 24.66"¢ 15.339% 34.66° 53.21%¢
26 730.5% 247.18°% 60.33*¢ 35.44°F 34,50 *® 16.16 42.00%¢ 51.74*9
27 601" 245,54 46.66%F 40.99%¢ 26.17°¢ 36.17%¢ 37.66°f 53.98%¢
28 725.5¢ 258.93% 51.5¢f 38.1*¢ 49.66* 29.50%9 34.00¢F 52.63*9
29 1121.5% 494.042 51.83¢ 43.69% 24.50%4 24.50%K 37.49°f 51.40%9
30 738% 285.58"1 48.83°f 38.52%¢ 32.17 ¢ 26.83% 33.42%¢ 53.95 ¢
31 458 51 145.5! 42 50° 31.75%f 19.830¢ 12.509 34.83¢f 50.66 &9
32 505.597 187.0491 41.49 36.95" 22.67>¢ 9.337k 34.33%f 49,90 "9
33 456/ 179.08" 46.33%F 38.8%¢ 24.16¢ 17.66%% 36.00f 56.39%°
34 49691 198.46M 60.66%¢ 39.88%¢ 35.50%° 42.662 36.66°F 54,11 *¢
35 1052%¢ 386.36%° 53.00>f 37.02F 34.00*° 15.009% 42.33%¢ 52.55%9
36 8320 266.69" 57.33*f 31.74%f 26.83¢ 15.009% 43.83*¢ 54.33*¢
37 6709 257.69% 46.99%¢ 38.55%¢ 25.00 b 36.17%¢ 40.83%¢ 55.25 #¢
38 6674 249.14% 50.50%" 37.9%¢ 30.17 B¢ 14.16% 36.16°f 54.16 *¢
39 599" 210.13° 56.49F 34.89F 34.67%° 20.33% 82.83d 51.87 9
40 925.5% 344,13 50.00%" 37.05°f 35.00 &° 19.33¢k 40.33%¢ 51.32 &9
41 6891 241.08°% 48.66°" 34,95 26.17 o4 27.00%1 34.66 °f 53.90*¢
42 714.5% 266.69"1 51.00%f 37.43%¢ 22.33 b 34.16%¢ 37.33°f 53.17%9

Means followed by the same letters in each column are not significantly different
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Table 4: Correlation coefficients of different traits in 42 genotypes of alfalfa in the first cutting

ey o slas | adgle o Sloc oole duo o
R R L Oley o WS, . . L )
i og,Y sl Oyls e e Jedg ks Jlade S adole s Sloe o .
Traits Larvae Extent of = Amount of Fresh forage
number damage Height of chlorophyll yield Dry forage Dry matter
damages yield percent
Q)LM.} Q‘}:.A 0.407"
Extent of damage
b plej o i) -0.059"™ 0.271°
Height at the time of damage
Jebols i 0.419™ 0.196™ 0.060™
Amount of chlorophyll
Fadgle o, -0.295" 0.036™ 0.581™ -0.153"™
Fresh forage yield
25 adsle 0,5 -0.222™ -0.066™ 0.455™ -0.260™ 0.925™
Dry forage yield
St osle w0y 0.131" -0.203™ -0.122% -0.276* 0.148" 0.501%*
Dry matter percent
T ol o gl - x
-0.040™ 0.127™ 0.393 0.260™ 0.508 0.356* -0.156"™

Height at the time of flowering
stage

Sogre g Jlaiml 70 LY maw )0 jlo sixe =NS g s e
# and ns = Significant at p<0.01, p<0.05 probability levels and non-Significant, respectively
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Table 5: The results of stepwise regression for the extent of damage

Joe 4ol adlsl slo pxie

B @ ol g S, > e
Stepwise regression stages

Variables added to the model

1 2 3
et 21.41 1.05 17.91
Width from origin
32 slas 0.25 0.30 0.32
Larvae number
Oyl ooy o glas )| 0.53 0.47
Height at the time of damages
SES D9 2oy -0.41
Dry matter percentage
BT (% L 2 16.57 25.37 30.47

R-Sq.(adj)

R-sq(ad]) = ot greoeal (cros s i yo
R-sq(adj) = estimated adjusted cumulative R-square
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Table 6: The results of stepwise regression for dry forage yield

Joe 4y casaslsl sla pxo

Pl Ggam S5 Sl

Stepwise regression stages

Variable added to the model 1 2 3 4
et 21.41 1.05 17.91 267.54
Width from origin
5 abgle 9 ,Slee 0.40 0.37 0.38 0.39
Fresh forage yield
S Slge 202 8.01 7.80 7.71
Dry matter percentage
BT el o ) 1050 0.48
Height at the time of flowering stage
& ks Ql}:ao 0.25
Extent of damage
R-Sq.(adj) 85.17 89.98 99.08 99.10

R'Sq(adj) = ol Toonas (oIS (e o pd
R-sq(adj) = estimated adjusted cumulative R-square
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Table 7: Eigen values of 4 principle components for studied traits

R Lw 0)43 )L.\M o).sj )‘AM o).sj )‘AM aj.nj )L\.D.a
Traits Jol adlge P> 4dlse po adle polez adlse
PC1 PC2 PC3 PC4
9,¥ Sl -0.210 -0.362 -0.210 0.067
Larvae number
2ol Ol -0.007 -0.487 -0.007 -0.621
Extent of damage
(ol ol 0 ) 0.395 -0.318 0.395 -0.285
Height at the time of damage
Jeds 5 ke -0.144 -0.508 -0.144 0.565
Amount of chlorophyll
7 adle s, ) 0.576 -0.045 0.576 -0.006
Fresh forage yield
S asgle o Sboe 0.559 0.114 0.559 0.059
Dry forage yield
i osle a0y 0.157 0.357 0.157 0.177
Dry matter percent
e ol o )] 0.333 -0.361 -0.178 0.41
Height at the time of flowering stage
o 0.347 0.591 0.748 0.859
Cumulative
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Fig. 1: Bi-Plot graph of two first main components for different genotypes
PC 1 — Forage yield, PC 2- Resistance, 1 - 42 - Genotypes numbers
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Fig. 2: Dendrogram of 42 alfalfa genotypes based on the Ward Method
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Table 8: Means of the studied traits in cluster analysis
Clusters
oles Lo g
Traits 1 2 3 4 5
5Y olaws 18.41 28.54 14.75 17.33 12.64
Larvae number
Dok Ol 28.72 30.06 29.52 24.16 20.06
Extent of damage
R ad o 42.72 36.07 39.99 37.44 34,37
Height at the time of damage time
Jedo A5 e 52.51 56.06 52.19 48.71 50.07
Amount of chlorophyll
7 adsle °)51‘*°_ 929.06 615.43 779.81 961.66 580.56
Fresh forage yield
Shs adsle °)5_ o 357.04 233.44 256.29 428.92 218.13
Dry forage yield
Sbs osle o) 38.47 38.24 3312 4433 37.25
Dry matter percentage
BT ol 5 el 55.01 51.76 61.26 5355 47.41

Height at the time of flowering stage
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Variability of Different Characteristics of Field Resistance in Different Alfalfa
(Medicago sativa L.) Genotypes to Alfalfa Weevil (Hypera postica Gyll.)

Jamshidi-Golan!, S., Mazahery-Laghab®", H., Moosavi?, S. S. and Kakaei*, M.

Abstract

Alfalfa weevil is a major pest in parts of Iran and the world that alfalfa is grown. The damage would be decreased using
resistant varieties. In the study of the field resistance of 42 genotypes of alfalfa in the germplasm cultivated in research
farm of Bu-Ali Sina University towards this pest, it was found that different genotypes had significant effects on the
number of larva, amounts of damage, status of chlorophyll, and the yield of fresh forage yield and on the other traits
too. In the stepwise regression for the amounts of damage as dependent variable it was revealed that number of larvae,
plant height in damage time and the percent of dried matter were respectively added to the model and confirmed the
percentage of the most variations with the cumulative contrast coefficient of 30.48%. In the analysis into principal
components, approximately 59 percent of the total variation was explained by the first two principal components.
Selection based on the first component leads to the selection of high performance genotypes and selection based on the
second component leads to the selection of genotypes with high resistance to larval feeding. Five clusters were induced
after cluster analysis. Genotypes Fayez 49 with low resistance and high forage yield and Tack Buteh 23 with high
resistance and low forage yield could be used as appropriate parents for hybridization in plant breeding.

Keywords: Analysis cluster, Genetic variability, Stepwise regression, Dependent variable
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