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NO. Parents Characteristic Planting region

Half-sib families( polycoss progenies)

1 Bami Warm— Warm temperate Bam-Kerman
2 Yazdi Temperate Yazd
Ahang —Cold-Hamedani Cold and Cold temperate climate



4 KFA1l6 Cold-Hamedani Ghahavand-Hamedan
5 KFA4 Cold-Hamedani Kouzareh-Hamedan
6 Mandegar Cold-Gharahyunjeh Cold and Cold temperate climate
7 KFA3 Cold-Gharahyunjeh Malekan-East Azerbaijan
8 KFAI3 Cold-Gharahyunjeh Salmas-West Azerbaijan
9 KFAT11 Cold-Gharahyunjeh Poldasht-West Azerbaijan
10 KFAIS Cold-Gharahyunjeh Tikmehdash East Azerbaijan
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Plant height
Y Regrowth rate Fall dormancy Fresh forage Dry forage . o
df (cm) Stem no. per m (cm) score yield (t ha™!) yield (t ha™!) Moisture %
S.0.V
2 600.75 2871.60 42.85 3.92 437.05 13.50 9.64
Replication(R)
19 45.37%* 1830.09* 172.03%* 18.93%* 88.93" 6.42* 2.83"
Genotype(G)
38 10.20 951.72 10.01 1.28 74.94 3.66 2.53
G*R
1 993.60* 100931.60* 596.97** 159.62%* 1639.92m 199.25" 13.57m™
Year(Y)
19 10.49" 1788.78" 9.02%* 1.22" 34.43m 1.87m 1.48™
Y*G
2 86.77** 2155.44" 0.8 1.62" 565.80%* 34.75%* 4.03*
Y*R
Residual 38 9.68 1093.54 2.48 1.03 27.20 1.85 1.02
YA\ 4.23 6.39 4.57 17.62 6.87 6.61 1.39
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Genotype Plant height Stem no/m? Regrowth rate Fall dormancy, Fresh forage Dry forage yield Moisture %
(cm) (cm) score yield (t.ha™) (t.ha'l)
Poly-Bami 76.0 abc 496.6 b 36.7 bc 6.8 b 78.62 21.06 73.1
Poly-Yazdi 774 ab 510.1 ab 442 a 8.7 79.74 22.11 72.3
Poly-Ahang 74.1 abc 521.0 ab 35.7 "bed 6.1 bc 77.21 20.80 73.0
Poly-KFA16 75.2 abc 519.8 ab 35.7 bed 6.4 bc 74.02 19.74 73.2
Poly-KFA4 75.0 abc 533.6 ab 35.1 «cd 6.6 bc 78.05 20.77 73.3
Poly-Mandegar 75.7 abc 502.5 ab 33.4 ed 5.5 bcde 74.55 20.35 72.6
Poly-KFA3 78.6 a 511.1 ab 424 a 86 a 84.11 22.91 72.6
Poly-KFA13 744 abc 550.1 a 349 cd 5.3 bede 80.13 21.11 73.7
Poly-KFA11 74.9 abc 513.7 ab 32.8 cde 5.1 bede 79.76 20.88 73.8
Poly-KFA15 72.6 abc 528.5 ab 32.5 cde 5.1 bede 71.58 19.48 72.8
Bami 74.8 abc 521.1 ab 40.7 ab 8.6 a 77.05 22.13 71.3
Yazdi 73.5 abc 499.9 .ab 436 a 85 a 76.23 20.86 72.6
Ahang 71.4  be 5244 ab 274 efg 34 de 69.61 19.03 72.6
KFA16 71.6. be 492.5° b 30.9 cdef 44 cde 69.68 19.56 71.9
KFA4 72.1 abc 542.9 ab 30.7  cdef 44 cde 77.00 21.13 72.5
Mandegar 73.3"“abc 5053 ab 30.1 def 44 cde 73.91 19.34 73.8
KFA3 703 ¢ 532.2 ab 27.0 fg 34 de 76.19 20.05 73.7
KFA13 71.3 be 509.7 ab 345 «cd 5.0 bcde 75.08 20.69 72.4
KFAll 66.1 d 5453 a 248 g 31 e 76.78 20.28 73.5



KFA15 72.6 abc 490.6 b 36.1 bed 5.5 bede 69.39 19.26 72.1
Polycross progenies mean 75.4 518.7 36.3 6.4 77.78 20.92 73.0
Parents Mean 71.7 516.4 32.6 5.1 74.09 20.23 72.6
Grand Mean 73.5 517.6 34.5 5.7 75.93 20.58 72.8
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Plant height (cm) Stem no/ m? Regrowth rate (cm) Fall dormancy score Fresh forage yield (t.ha')  Dry forage yield (t.ha™!)
General General General General General General
Half-sib family = combining Hetrosis(%) combining Hetrosis(%) combining ' Hetrosis(%) combining  Hetrosis(%) combining Hetrosis(%) combining Hetrosis(%)
ability ability ability ability ability ability
Poly-Bami 0.65 1.72 -22.14 -4.70 033 -9.89 0.39 -20.93 0.85 2.04 0.14 -4.83
Poly-Yazdi 1.97 5.26 -8.57 2.05 7.82 1.18 2.29 1.95 1.97 4.60 1.19 6.03
Poly-Ahang -1.30 3.73 2.29 -0.65 -0.65 30.23 -0.34 76.70 -0.57 10.92 -0.12 9.27
Poly-KFA16 -0.16 5.11 1.13 5.54 -0.59 15.54 -0.04 44.70 -3.76 6.23 -1.18 0.95
Poly-KFA4 -0.40 4.06 14.86 -1.72 -1.23 14.39 0.22 51.91 0.27 1.36 -0.15 -1.70
Poly-Mandegar 0.35 3.37 -16.17 -0.55 -2.89 11.16 -0.94 24.24 -3.23 0.87 -0.57 5.23
Poly-KFA3 3.20 11.85 -7.61 -3.96 6.09 57.03 2.19 150.49 6.33 10.39 1.99 14.25
Poly-KFA13 -1.04 4.30 31.43 7.94 -1.47 0.97 -1.14 4.64 2.36 6.74 0.19 2.02
Poly-KFA11 -0.52 13.25 -4.97 -5.79 -3.58 32.32 -1.34 61.70 1.98 3.89 -0.04 2.98
Poly-KFA15 -2.76 0.00 9.76 7.72 -3.83 -9.99 -1.28 -6.67 -6.20 3.15 -1.45 1.11
Plant height < ¢! Stem x s e 55 Sl sl Sdoee Ly Cb ol o000 50 Fall 4,le s Slee 5 Fresh i le s Slae i Dry

(cm)

no. perm Regrowth rate (cm) dormancy score forage yield (t ha') forage yield (t ha™)




SphS 5 SadS 5 SpdeS 5 SadS 5 SpdS 5 SpdS 5
U el s (1) 59 72 s () miss 72 s () miss 72 s (h) w59 72 s (1) 59 72 s (1) mi5s 72
Half-sib General  Hetrosis ~ General  Hetrosis  General  Hetrosis General  Hgfrosis 4 General  Hetrosis  General  Hetrosis
family combining combining combining combining combining combining
ability ability ability ability ability ability
Poly-Bami 0.65 1.72 -22.14 -4.70 0.33 -9.89 0.39 -20.93 0.85 2.04 0.14 -4.83
Poly-Yazdi 1.97 5.26 -8.57 2.05 7.82 1.18 2.29 1.95 1.97 4.60 1.19 6.03
Poly-Ahang -1.30 3.73 2.29 -0.65 -0.65 30.23 -0.34 76.70 -0.57 10.92 -0.12 9.27
Poly-KFA16 -0.16 5.11 1.13 5.54 -0.59 15.54 -0.04 44.70 -3.76 6.23 -1.18 0.95
Poly-KFA4 -0.40 4.06 14.86 -1.72 -1.23 14.39 0.22 51.91 0.27 1.36 -0.15 -1.70
ﬁiﬁéegar 0.35 3.37 -16.17 -0.55 -2.89 1116 -0.94 24.24 -3.23 0.87 -0.57 5.23
Poly-KFA3 3.20 11.85 -7.61 -3.96 6.09 57.03 2.19 150.49 6.33 10.39 1.99 14.25
Poly-KFA13 -1.04 4.30 31.43 7.94 -1.47 0.97 -1.14 4.64 2.36 6.74 0.19 2.02
Poly-KFA11 -0.52 13.25 -4.97 -5.79 -3158 32.32 -1.34 61.70 1.98 3.89 -0.04 2.98
Poly-KFA15 2.76 0.00 9.76 7.72 -3.83 -9.99 -1.28 -6.67 -6.20 3.15 -1.45 1.11
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The assessment of general combining ability and heterosis in Iranian ecotypes of alfalfa (Medicago sativa

L.) to produce synthetic varieties.

Abstract

One of the key stages in producing synthetic varieties in alfalfa (Medicago sativa L.) is estimating the
combining. ability of parents by evaluating the forage yield of polycross progenies. In this regard, this
experiment was, conducted with 20 genotypes, including 10 polycross progenies and 10 parent alfalfa
ecotypes/varieties, including two varieties, Ahang and Mandegar, two ecotypes from Bami and Yazdi
alfalfa, and six cold and temperate region alfalfa ecotypes with codes KFA16, KFA4, KFA3, KFA13,
KFA11, KFA15. The experiment was carried out in a randomized complete block design with three
replications in the 400-hectare farm of the Seed and Plant Improvement Institute in Karaj during the years
2020-2022. The traits studied included plant height, stem number per square meter, regrowth rate, fall
dormancy score, and dry and fresh forage yield. Statistical analysis results showed a significant difference
between the means of polycross progenies (half-sib families) and their parents for all traits except fresh
forage yield. The half-sib family Poly-KFA3 had the highest dry forage yield with 22.91 tons per hectare,
and Poly-KFA15 had the lowest with 19.48 tons per hectare. The highest percentage of heterosis in plant
height, stem number per square meter, regrowth rate, fall dormancy score, fresh and dry forage yield were
13.25%, 7.94%, 57.03%, 150.49%, 10.92%, and 14.25%, respectively. Based on the general combining
ability estimates for the traits studied, five parents (Bami, Yazdi, KFA3, KFA13, and KFA16) were selected
for crossing and creating a new synthetic population.

Key words: Yield comparison, Polycross progenies, Ecotype, General combining ability, Hetrosis.






