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Table 1. Characteristic of alfalfa ecotypes
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Table 2. Combined analysis of variance of alfalfa ecotypes based on fresh and dry yield

&35 a3 (MS) Slay o Siles
S.0V RS . i PR
Dry yield Fresh yield
Year (Y) Ji 6365.95™ 408.07"*
Location (L) o 56611.017  3421.59™
Y xL O x Jl 13589.83  806.86"
Error 1 V gls 40 211.2 15.4
Ecotype (E) s 5S 16 123.89™ 7.07"*
ExY Jlx (5 51 16 451.97" 779"
ExL O x s ST 144 931.01™ 10.56"
ExYXxL Jlx 9 x s 1 144 1311.64™ 6.56"
Error 2 ¥ sls 640 55.48 3.38
C.V (%) (Ao y2) S s o o 13.78 11.2
ns: Non- significant Jl3 gme b NS

* % *

wﬁ&}@dwt,b);)uw%;q: 5

*, **: significant at 5% and 1% probability levels, respectively
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Table 3. Univariate statistics based on analysis of variance for dry yield

e 4 gle _Sjia&
Ecotype S O 2 ) EV CV SH W P PP
Dry yield
(ton.ha™)

Gharegozlo Ao 15.27 40.15 4149 191 3521 289 240
Hokmabad LT oS> 16.04 42.65 4071 177 3284 290 234
Malekkondi xS oSl 16.65 56.63 4520 4.09 7138 276 343
Kozareh 0y 16.31 47.54 4227 236 4277 287 2.6l
Famanein ol 16.07 4425 4139 492 8580 271 3.8l
Galebani SLl 15.91 3448 3691 224  40.68 2.88 256
Rahnani Sl 15.88 4412 4182 384 6753 277 331
Shorkat s 16.27 4536 4139 138 2636 293 216
Chaleshtor eSS 16.23 3416  36.00 2.01 36.87 289 245
Ghareaghaj #eTo 5 16.49 40.77 38773 4.64 80.87 273  3.68
Gharghalogh 356, 15.51 38.16  39.83  3.15 56.04 282 298
Ordobad sbgs,l 16.10 40.05 3929 1.66 31.06 291 229
Sedghiyan RIEXWS 16.02 4122 4006 356 6279 279 3.7
Silvaneh Sl 16.34 4351 4036 3.00 5346 283 291
Sahandava 15T g 15.99 4276 4088 259 4651 285 272
Ghahavand slgs 16.25 4443 4101 285 3422 289 238
Mohajeran Ol e 16.44 3994 3843 326 5782 281 3.04

O 5 iy wibols (PP caady il yls oKl 1P oSGy ¥l STIW oIS 5 g5l il sl ISH ¢ Jaes il 1o s 1C.V ¢ amme uil 15 :EV
EV: environmental variance, CV: environmental coefficient of variation, SH: stability variance, W: Wricke's ecovalance,

P: mean of interaction variance's, PP: interaction variance
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Table 4. Regression parametr for stability evaluation of dry yield

S 4 gle :)go.p
Ecotype i (l’)tfy’;i’efé) FW ER R* Pl Pl MSGE
(ton.ha™)
Gharegozlo 5 15.27 1021™ 4237 0954 194 1085 292
Hokmabad ST oS 16.04 0.956™ 4500 0960 182 82  3.05
Malekkondi a5 oS 16.65 1164™ 5863 0952 284 624 286
Kozareh i 1631 1.084™ 4998 0957 217 587 155
Famanein L 16.07 0.984™ 4671 0898 476 774  2.69
Galebani S 15.91 0.925" 3604 0948 190 821  2.62
Rahnani s, 15.88 0.960™ 4646 0920 375 1051 483
Shorkat o 1627 103" 4776 0972 134 724 281
Chaleshtor e 16.23 0.937" 3568 0953 168 723  2.68
Ghareaghaj AL 16.49 0.960™ 4297 0897 443 598  2.16
Gharghalogh 56 1551 0.926™ 4015 0926 298 908  2.08
Ordobad sysol 16.10 0.973" 4226 0959 172 739  2.43
Sedghiyan S 16.02 0.996™ 4348 0920 347 923  4.03
Silvanch o 16.34 1.027% 4592 0953 296 614 191
Sahandava 1T 15.99 1016 4513 0943 258  9.08  3.78
Ghahavand g 16.25 1.084™ 4684 0961 184 7.05 255
Mohajeran e 16.44 0.955™ 4211 0925 3.16 578  1.84

ASIMSGE 5,5 1 jasLs 1PL ot mommaai g 85 dast o IPT 0500 85 Lot 8 a6 IR 05 B3 Jat 51 ol il (ER 35w 55 Lot o FW

Slagme B NS 5 i e 5 5 55 bl

FW: linear regression of Finlay and Wilkinson, ER: regression model of Eberhart and Russell, R%: coefficient of determination,

PJ: regression model of Freeman and Perkins, PI: superiority index, MSGE: Pairwise genotype environment, ns: Non-significant
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Table 5. Univariate statistics based on analysis of variance for fresh yield

58 de s Ses
Ecotype S %tr%y);e 2 EV  CV  SH W P PP
(ton.ha™)

Gharegozlo e 63.38 1423 59.52 612 10677 3464 479
Hokmabad AT oS 64.11 1037 5025 407 7243 3592 383
Malekkondi S oSl 64.67 1013 4923 252 4632 3689 310
Kozarch s 63.78 827 4511 265 4861  368.1 316
Famanein el 64.58 741 4216 295 5359 3662 330
Galebani Sl 61.85 530 3725 260 4779 3684 314
Rahnani s, 64.98 1027 4933 358 6408 3623 360
Shorkat IS4 66.31 1199 5223 351 6301 3627 357
Chaleshtor il 63.69 545 36.65 282 5145 3669 324
Ghareaghaj LT3 66.28 815 4308 160 3090 3744 267
Gharghalogh 36,6 64.40 1475 59.64 565 9879 3493 457
Ordobad slys, 64.84 912 4659 275 5019 3675 321
Sedghiyan s 63.89 722 4206 319 5757 3647 341
Silvaneh ol 66.75 1055 48.67 430 7618  357.8 394
Sahandava T g 66.36 1199 5219 441 7809  357.1 399
Ghahavand Sl 66.03 1227 5306 476 8397 3549 415
Mohajeran Sl 67.33 1232 5215 398 7077 3598 378

Oy 5ty uibols (PP coady (il yls ke 1P oSGy ¥l STIW oIS 5 g1l il sl ISH ¢ Jams 1o o s 1.V ¢ Jamms uil sl :EV
EV: environmental variance, CV: environmental coefficient of variation, SH: stability variance, W: Wricke's ecovalance, P:
mean of interaction variance's, PP: interaction variance

a . . F
Fohe s Slas bl 1 (Il 25 Sy S S5 sl byl = & st
Table 4. Regression parametr for stability evaluation of fresh yield

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

; tif > S
Ecotype S (f)ry ;;era) FW ER R’ PJ PI MSGE
(tonha™h

Gharegozlo P 63.38 1.199™ 1486 0.616 576 1465.55 354.81
Hokmabad SLT oS 64.11 0.930™ 1095 0.633 402 1444.19 367.16
Malekkondi xS Sle 64.67 1.081™ 1065 0.764 252 1368.49 317.58
Kozareh 0isS 63.78 0.946™ 870 0.694 267 1463.02 370.81
Famanein ol 64.58 0.833™ 766 0.640 281 1527.16 472.17
Galebani Sds 61.85 0.725™ 502 0.629 207 1705.76 521.38
Rahnani Slay 64.98 0.972"™ 1084 0.672 355 1385.97 349.36
Shorkat g 66.31 1.137™ 1248 0.737 332 1255.15 278.24
Chaleshtor il 63.69 0.735™ 516 0.606 226 1593.45 497.28
Ghareaghaj zlTe s 66.28 0.986™ 860 0.801 171 1326.25 347.97
Gharghalogh 36,6 64.40 1.202™ 1521 0.670 513 1439.42 375.93
Ordobad sbasyl 64.84 0.975™ 963 0.711 278 1429.23 386.25
Sedghiyan RN 63.89 0.852"™ 739 0.611 296 1446.37 359.6

Silvaneh PHA 66.75 1.030™ 1113 0.620 423 1355.51 397.86
Sahandava 5T Aign 66.36 111 1259 0.663 427 1328.85 353.98
Ghahavand sl 66.03 1.143™ 1289 0.645 460 1358.08 368.38
Mohajeran Ol rlge 67.33 1.144™ 1285 0.710 376 1206.56 273.99

[ DOR: 20.1001.1.15625540.1388.11.2.6.8 ]

ASIUMSGE (s, 51 jasLs 1Pl it pmmenai 0 g 85 dast 5 IPY 0500 § 5 bt 6 IR g £ Jat 51 31wl (ER 00500 35 Lo o FW

S3gnn NS 5 S Lasme 5 G355 Jline
FW: linear regression of Finlay and Wilkinson, ER: regression model of Eberhart and Russell, R*: coefficient of
determination, PJ: regression model of Freeman and Perkins, PI: superiority index, MSGE: Pairwise genotype environment,
ns: Non-significant


https://dor.isc.ac/dor/20.1001.1.15625540.1388.11.2.6.8
https://agrobreedjournal.ir/article-1-212-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1388.11.2.6.8 ]

okl Cegle .r..a:JL: I“','|f_| =l ’..}Lp

References odliiw! 3590 bl

Adugna, W. and M. T. Labuschagne. 2003. Parametric and nonparametric measures of phenotypic stability in
linseed (Linum usitatissimum L.). Euphytica.129: 211-218.

Arshad, M., A. Bakhsh, A. M. Haggani, and M. Bashir. 2003. Genotype-environment interaction for grian
yield in chickpea ( Cicer arietinum ). Pakistan J. Bot.35: 181-186.

Basafa, M. and A. Beheshti. 2004. Evaluation of yield and some morphological triats of 21 alfalfa cold region
ecotype in Neishabour. Proceedings of 8" Iranian Congress of Crop Production and Plant Breeding, 25-27
Aug. University of Guilan (In Persian).

Choukan, R. 1999 . Stability analysis of yield of grain maize hybrid using different stability indices. Seed and
Plant J. 15(3):170-183 (In Persian with English abstract).

Cooper, M., and D. E. Byth. 1996. Understanding plant adaptation to achieve systematic applied crop
improvement, A fundamental challenge. In M. Cooper & G. L. Hammer, (eds.) Plant adaptation and crop
improvement, p. 5-23. Wallingford, UK, CABL

Dashtaki, M., A. Yazdansepas, T. Najafi Mirak, M. R. Ghannadha, R. Joukar, M. R. Islampour, A. A.
Moayedi, A. R. Kouchaki, M. Nazari, M. S. Abedi Oskooie, G. Aminzadeh, R. Soltani and S. A. Shouri.
2004. Stability of grain yield and harvest index in winter and facultative bread wheat (Triticum aestivum L. ).
Seed and Plant J. 20(3):263-279 (In Persian with English abstract).

Dehghani, H., S. H. Sabaghpour and N. Sabaghnia. 2008. Genotype x environment interaction for grain yield
of some lentil genotypes and relationship among univariate stability statistics. Spanish J. Agric.Res.6: 385-
394.

Eberhart, S. A. and W. A. Russell. 1966. Stability parameters for comparing varieties. Crop Sci.6: 36-40.

Ferreira, R. P., M. A. Botrel, and A. Ruggieri. 2004. Adaptability and stability of alfalfa cultivars in relation
to different yielding dates. Ciencia Rual.34: 265-269.

Finlay, K. W. and G. N. Wilkinson. 1963. The analysis of adaptation in a plant-breeding program. Aus. J.
Agric. Res.14: 742-754.

Flores, F., M. T. Moreno, and J. I. Cubero. 1998. A comparison of univariate and multivariate methods to
analyse G x E interaction. Field Crops Res. 56: 271-286.

Francis, T. R. and L. W. Kannenberg. 1978. Yield stability studies in short — season maize. Can. J. Plant
Sci.58: 1025-1034.

Francisco J. S. L., M. A. Botrel, A. R. Evangelista, M. C. M. Viana, A. V. Pereira, F. S. Sobrinho, J. S.
Oliveira, D. F. Xavier, and A. B. Heinemann. 2005. Adaptability and stability of alfalfa cultivars in Minas
Gerais. (In Portuguese with English abstract.) Agrotecnologia and Sci. 29(2):409-414.

Freeman, G. H. and J. M. Perkins. 1971. Environmental and genotype-environmental components of
variability. Relation between genotypes grown in different environment and measures of these environments.
Heredity.27: 15-23.

Hill, R. R. and J. E. Baylor. 1983. Genotype and environment interaction analysis for yield in alfalfa. Crop
Sci.23: 811-815.

Javidfar, F., M. H. Alemkhomaram, H. Amiri Oghan and S. Azizinia. 2004. Yield stability analysis of
winter canola (Brassica napus L. ) genotype. Seed and Plant J. 20(3):315-329 (In Persian with
English abstract).

WA


https://dor.isc.ac/dor/20.1001.1.15625540.1388.11.2.6.8
https://agrobreedjournal.ir/article-1-212-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1388.11.2.6.8 ]

N s sSle

Kanouni, H. 2001. The yielding ability and adaptability of chickpea cultivars under rainfed conditions of
Kurdistan. Seed and Plant J. 17(1):1-12 (In Persian with English abstract).

Lin C.S. and M. R. Binns. 1988. A superiority measure of cultivar performance for cultivar x location data.
Can. J. Plant Sci.68: 193-198.

Lin, C. S., M. R. Binns and L. P.Lefcovitch. 1986. Stability analysis: where do we stand? Crop Sci.26:894-
900.

Mekbib, F. 2003. Yield stability in common bean (Phaseolus vulgaris L.) genotypes. Euphytica.130: 147—-153.

Moghadam, A. 2003 . Simultaneous selection for yield and yield stability and its comparison with different
stability statistics. Seed and Plant J.19(1):1-14 (In Persian with English abstract).

Moghadam, A., and Z. Dehghanpour. 2001 . Interrelationships among several stability statistics estimated in
maize yield trials. Seed and Plant J. 17(3):329-339 (In Persian with English abstract).

Mohebodini, M., H. Dehghani, and S. H. Sabaghpour. 2006. Stability of performance in lentil (Lens culinaris
Medik) genotypes in Iran. Euphytica.130: 147-153.

Movahedi, Z. 2006. Final evaluation of superior cold regions ecotypes of Alfalfa (Medicago sativa L.). M.Sc.
Thesis. Tarbiat Modares University. Tehran. Iran. (In Persian with English abstract).

Perkins, J. M. and J. L. Jinks. 1968. Environmental and genotype-environmental components of variability.
Heredity.23: 339-356.

Pinthus, M. J. 1973. Estimate of genotypic value: A proposed method. Euphytica.22: 121-123.

Plaisted, R. L. 1960. A Shorter method for evaluating the ability of selection to yield consistently over
locations. American Potato J.37: 166-172.

Plaisted, R. L. and L. C. Peterson. 1959. A technique for evaluating the ability of selection to yield
consistently over locations or seasons. American Potato J.36: 381-385.

Rharrabti, Y., L. F. Garcia del Moral, D. Villegas, and C. Royo. 2003. Durum wheat quality in
Mediterranean environments III. Stability and comparative methods in analyzing G x E interaction. Field
Crops Res.80: 141-146.

Robins, J. G., H. Riday, S. J. Helland, and E. C. Brummer. 2004. Biomass yield stability in alfalfa. lowa
Academic Sci.111: 71-74.

Shukla, G. K. 1972. Some statistical aspects of partitioning genotype-environmental components of variability.
Heredity.29: 237-245.

Tesemma, T., S. Tsegaye, G. Belay, E. Becher, and D. Mitiku. 1998. Consistently of performance of
tetraploid wheat land races in the Ethiopian highland. Euphytica.102: 301-308.

Unay, A., H, Basal,. A, Erkul,, and Z. Yuleyha. 2004. Stability analysis of upland cotton genotype to the
Aegean region in Turkey. Asian J. Plant Sci.3: 36-38.

Wricke, G., 1962. Uber eine methode zur erfassung der okologischen streubreite infeldversuchen.
Z. Pflanzenzuchtg. 47: 92-96.


https://dor.isc.ac/dor/20.1001.1.15625540.1388.11.2.6.8
https://agrobreedjournal.ir/article-1-212-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1388.11.2.6.8 ]

CObl Cejledaganil "Olal el ede

Yield stability analysis for superior alfalfa ecotypes from cold regions in Iran- using

univariate methods

Mofidian M. A'., Z, Movahedi’ and H. Dehghani’

ABSTRACT

Mofidian M. A., Z, Movahedi and H. Dehghani. 2009. Yield stability analysis for superior alfalfa ecotypes from cold

regions in Iran-using univariate methods. Iranian Journal of Crop Sciences. 11 (2): 162-173 (In Persian).

In order to determine the yield stability and to study genotype x environment interaction, 17 alfalfa ecotypes
from cold reions in Iran were studied using a randomized complete block design with three replications in 10
agricultural field research stations in 2005 and 2006 growing seasons. Simple and combined analyses of
variances were performed. It was revealed that the year x location and ecotype x location x year interactions
were significant at the 1% probability level, for both fresh forage and dry fodder yield. For determination of
yield stability, different stability parameters were used. Considering dry fodder yield, Shoorkat and Ordoubad
ecotypes had the minimum environmental variance and environmental coefficient of variation while ecotypes
No. 8 and No. 12 had the minimum of Plaisted, Wrikes ecovalance and stability variance. Considering fresh
forage yield ecotypes No. 6 and No. 9 were of higher stability-using environmental variance and environmental
coefficient of variation. However, Plaisted, Wricke's ecovalance and stability variance procedures identified
ecotypes No. 10 and No. 13 as the most stable ecotypes. In conclusion, ecotype No. 8 for dry fodder yield and
ecotype No. 10 for fresh forage yield were identified as the most stable genotypes-using all of the stability

parameters .

Keywords: Alfalfa, Genotype x environment interaction, Stability analysis and Stability parameters.
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