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Analysis of ecotype x location interaction in cold-region alfalfa ecotypes
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Table 2. Description and meteorological information of experimental sites during 2005-2008 (http://www.weather.ir)

A o s
Geoghraphical position

eolsl g Sledb!

Meteorological data

Ui db Ll e sl s Sl bs Sl LR o gy

code &« Location R Longitude Latitude Height (m) Max. Tem."C Min. Tem.’C Rainfall (mm) RH (%)

L.1 Arak S, 49°46° E 34° 06 N 1708 20.7 7.0 342 46

L2 Esfahan Olael  51°40°E 32°37'N 1550 234 9.1 123 40

L3 Tabriz s 46° 17 E 38°05'N 1361 18.0 6.9 289 54

L4 Khoramabad WTe= 4817 E 33°26°N 1148 25.2 9.1 509 46

| Khoy s  44°S8°E 38°33"N 1103 18.5 5.4 293 59

L.6 Zanjan oy  48°29°E 36°41'N 1663 18.0 4.0 313 54

L.7 Sanandaj s 47°01'E 35°20°'N 1373 21.4 5.5 458 47

L8 Shahrekord sS ¢s 50°51°E 32°17°'N 2049 20.2 34 322 46

L9 Karaj S  50°54"E 35°55'N 1312 21.2 8.7 244 47

L.10 Golpaigan o0& 50°17°E 33°28"N 1870 20.5 7.9 273.7 38

L.11 Mashad deie  S59°38E 36° 16" N 999 21.1 7.1 255 55

L.12 Neishabour selis S58°48°E 36° 16" N 1213 21.8 6.7 240 49

L.13 Hamedan Sdes  51°51°E 32°31'N 1550 19.2 33 318 53

w gy oS SV 65 gl sl 5 St ke 5 Shas 6l AMMI Jube i)l 4 525 s Y dsder
Table 3. Analysis of variance for dry forage yield and plant height by AMMI model in 17 alfalfa ecotypes.
Slas o g poze Sla o SSLe IS Sl e fgomn 0 i A S W flie 14 Sl o
S.0.V ek molie o3 a5 (SS) (MS) P. Value TSS(%) (LocationxEcotype) (%)
d.f St 4 le Sy $lis ) S 4 le Sy #lis) St 4 le &y gl S &b gle Sy plis ) St 4 le Sy plis)
Dry forage Plant height Dry forage Plant height Dry forage Plant height Dry forage Plant height Dry forage Plant height

Ecotype ST 16 37.20 281.55 2.32 17.60 0.369 0.068 0.6 1.2
Location o 12 5125.23 20579.3 427.1 1714.9 0.000 0.000 89 89.1
Interactions Jlize sl 50 192 594.82 2229.77 3.10 11.61 0.001 0.002 10.3 9.6
IPCA1 Jsl s 4l o 27 263.68 1142.88 9.77 42.33 0.000 0.000 443 51.2
IPCA2 P35 sz adlje 25 126.99 369.32 5.08 14.77 0.000 0.000 21.3 16.5
IPCA3 py s 4l 3o 23 55.63 214.18 242 9.31 0.014 0.004 9.3 9.6
IPCA4 ol o 4ilse 21 39.92 192.37 1.90 9.16 0.047 0.000 6.7 8.6
Residuals o bilasl, 96 108.60 311.03
Total s 220 5757.25 23090.6
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Table 4. Mean, principal components, AMMI stability value, C.V. and superiority measure of dry forage yield and plant height for 17 alfalfa ecotypes.
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Dry forage yield «Sis 4 le 5 Shae Plant height <, ¢ls )l
Sl Hlde Sl e
<5 oSl el epadils AMML s e ke oSl Dladpe e e, AMMIE D Cisce o Ginobe
Ecotype Mean IPCA1 IPCA2 ASV CVien Superiority Mean IPCA1 IPCA2 ASV CVi Superiority

1 16.97 -0.103 0.423- 0.475 31.8 11.01 69.81 1.485- 0.341- 4.611 17.4 23.45
2 17.21 0.122 0.818- 0.857 27.5 11.02 69.95 0.603- 0.294- 1.891 16.8 20.83
3 18.03 -3.643 0.302 7.572 51.7 4.37 70.59 0.630- 0.315- 1.975 16.4 15.93
4 17.15 0.351 0.299- 0.789 29.9 11.21 70.35 0.898 0.260- 2.794 15.0 16.56
5 17.18 -0.182 0.845- 0.927 28.9 9.7 70.86 0.244- 1.678- 1.841 14.6 13.61
6 17.32 -0.006 0.761 0.761 32.1 10.03 73.26 0.227- 0.982- 1.208 15.9 6.32
7 16.7 0.881 1.787 2.558 353 14.75 69.78 1.329 1.758 4.473 15.6 23.56
8 17.34 0.358 0.238- 0.781 28.8 11.28 70.48 0.651- 0.858 2.192 15.0 17.61
9 17.35 0.491 0.942- 1.388 29.0 11.47 68.29 1.647 1.612 5.346 16.5 35.75
10 16.96 -0.490 0.695 1.234 29.4 10.07 70.29 0.194 0.149- 0.621 14.9 16.67
11 16.76 0.721 0.564- 1.601 30.1 13.57 68.53 2.256- 1.124 7.071 17.7 34.9
12 17.31 0.390 0.687- 1.063 27.4 11.64 69.62 0.397- 0.578- 1.359 14.2 21.51
13 16.75 -0.195 0.19 0.449 28.9 11.6 69.04 1.529- 0.437- 4.754 16.5 25.26
14 17.67 0.444 1.332 1.621 36.6 9.96 71.03 0.461- 1.197 1.863 15.7 15.16
15 16.97 0.424 0.132 0.891 30.5 12.57 71.1 0.577- 1.698- 2.466 15.1 13.57
16 17.9 0.538 0.710 1.326 34.7 9.75 70.79 0.423 1.208 1.783 15.6 15.97
17 18.01 -0.101 1.093- 1.114 30.1 8.07 71.38 4.082 1.021- 12.673 18.5 25.14
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Table 5. Four superior alfalfa ecotypes in each tested location by AMMI model for dry forage yield and plant height

Dry forage yield S @ le s Shae Plant height <, sy )
o o N L S T LY TEIS= S L B SV oo Bl oSl pmodS) ey oS
Location Score 1" Eco. Eco. 2th Eco. 3th Eco. 4" Score Ist Eco. Eco. 2th Eco. 3th Eco. 4"
L1 -3.7716 3 10 17 5 -2.0907 17 6 5 4
L2 0.9901 7 14 16 6 0.0952 6 14 16 8
L3 0.3025 17 9 12 2 0.626 6 14 8 16
L4 0.2406 14 7 16 6 -0.8062 7 16 14 9
L5 0.2179 17 9 12 2 0.4775 6 15 14 3
L6 0.1768 17 9 2 12 4.8361 11 1 13 15
L7 0.1291 17 16 14 3 -0.4663 17 6 5 15
L8 0.4242 17 9 16 12 -0.8747 17 6 5 15
L9 -0.1612 3 16 14 17 -0.0247 6 15 17 5
L10 0.2161 17 9 12 2 -1.9088 17 6 5 4
L1l 0.4528 14 16 7 6 0.2376 6 14 16 8
L12 0.2825 14 16 7 6 0.1509 14 16 7 6
L13 0.5003 17 9 16 12 -0.2518 14 16 7 6
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Analysis of ecotype x location interaction in cold-region alfalfa ecotypes
Mofidian S. M. A.'and A. Moghaddam’

ABSTRACT

Mofidian S. M. A. and A. Moghaddam. 2013. Analysis of ecotype X location interaction in cold-region alfalfa ecotypes.

Iranian Journal of Crop Sciences. 15(2):181 - 195. (In Persian).

To study the yield stability and to select superior cold-region alfalfa ecotypes, this study was conducted with
17 ecotypes at 13 research stations in 2005-2008 growing seasons. For each location, a randomized complete
block design with three replications was used. For further analysis and undesrtanding an AMMI analysis
(additive main effects and the multiplicative interaction effects) was employed. The ecotype Xlocation
interaction was significant. Based on dry forage yield (65.6%) and plant height (67.7%) of the sum of squares of
ecotypexlocation interaction were explained by the first two interaction principal components. Biplot of the two
first principal components and AMMI stability value on 17 ecotypes and 13 locations showed that Sadaghian
ecotype was the most stable ecotype and Malekandi and Mohajeran had the highest dry forage yield. For plant
height, Gharehaghaj ecotype was the most stable and Galebani had the tallest plant height. Ecotypes with high

and stable dry forage yield were identified in each location.

Key Words: Alfalfa, AMMI analysis, Forage yield, Forage yield stability and Plant height.
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