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ABSTRACT

Tall festuca (Festuca arundinacea) is one of the most important crops and rangelands, with a high tolerance
to different climatic conditions and its effective role in livestock feed and rangeland regeneration. In the
present study, 36 populations of tall festuca from the Iranian Natural Resources Gene Bank were used that.
Plant materials were evaluated in a randomized complete block design under two irrigation and rainfed
conditions at Kheirabad Research Station, Zanjan, Iran, during 2005-2007. The results of the biplot method
showed that the first component (as main effect of genotype or G) and second component (as genotype
environment interaction effect or GE) were 49% and 28%, respectively, and totally explained 77% of the
total variation, that is showing relatively good reliability in explanation of G+GE variations. Results of the
graphical method indicated that in all environments, the population G15 (Tavankash), G31 (Australia), G11
(Borujen), G25 (Occupied Palestine) and G35 (Ireland) had relatively high yield and stability. Also,
according to the ideal genotype, the G35 (Ireland) and G25 (Occupied Palestine) populations were
identified as the nearest populations to ideal hypothetical genotype which are the most compatible
populations suggested for the environments.
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Table 1. Gene bank code and origin of Festuca arundinaceae populations used in the present experiment

Origin Gene bank code  Abbreviation of population Origin
Gene bank code  Abbreviation of population
Russia vl G19 Baneh 625 Gl
Russia Vil G20 Gene bank 1317 G2
California 078 G21 Ireland Dovi G3
Gene bank 269 G22 Australia 418 G4
Sanandaj 627 G23 Gonabad 01 G5
Belgium 1061 G24 Isfahan 6000-09 G6
Occupied Palestine 1081 G25 Isfahan 6000-39 G7
America 1152 G26 Semirom 6000-65 G8
America 1269 G27 Borujen 6000-66 G9
Australia 1414 G28 Borujen 6000-67 GI10
Australia 1417 G29 Borujen 6000-70 Gl1
Australia 1418 G30 Borujen 6000-71 GI2
Australia 1420 G31 Tavankash ~ 6000-75 Gl13
Gene bank 1467 G32 Kamyaran ~ 6000-76 Gl14
Netherlands 1768 G33 Tavankash ~ 6000-83 Gl15
FAO 1346 G34 Bakhtiari 78-2-02-06 Gl16
Ireland A-170-1 G35 Ireland A2210 G17
Netherlands 1610-F112 G36 Ardebil Sabalan G18
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Figure 1. Comparison of Festuca arundinaceae populations across studied conditions. a: rainfed
condition in first year (DY1), b: rainfed condition in second year (DY2), c: irrigation condition in first
year (NY1) and d: irrigation condition in second year (NY2).
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Figure 1. Grouping of different festuca populations across four environments.
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Figure 3. Simultaneous evaluation of yield and stability of different festuca populations across different
environments by GGE biplot method.
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Figure 4. Comparison of festuca populations based on stability and grain yield with the ideal genotype by

GGE biplot method.
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