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ABSTRACT

The most important purpose of alfalfa breeding programs is forage yield improvement. The objective of this study
was to determine general combining ability (GCA) and specific combining ability (SCA) of alfalfa forage dry matter
yield, plant height, number of stem, regrowth rate and leaf to stem ratio. A half diallel crosses (9%9) was performed
by eight alfalfa ecotypes from different climatic regions of Iran and one cultivar from America. Experimental field
was established in early autumn of 2013 which included 36 F, hybrids with nine of their parents in a complete block
design with three replications at Plant and Seed Improvement Institute, Karaj, Iran. The results of diallel analysis for
two growth seasons (2014-2015) indicated high significant variation among crosses, GCA and SCA effects.
Interactions of GCA and SCA with environment were significant for forage dry matter yield. The hybrids of
Ghahavand x Nikshahri and Mohajeran x silvana indicated positive significant SCA for forage dry matter yield and
regrowth, while, the hybrid of Kozare x Yazdi exhibited positive SCA for forage dry matter yield, plant height, re-
growth rate and also leaf to stem ratio. This study indicated that the possibility of improvement forage yield and other
agronomic traits through crosses among alfalfa ecotypes.
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Table 1. Combined analysis of variance for traits of forage dry matter yield (DMY), plant height, number of stems,
regrowth rate and leaf to stem ratio (LSR) by Griffing method

Sov df DMY (g/plant) Plant Height (cm) No stems Regrowth (cm) LSR
Replication (R) 2 2000.07™ 113.477 195.44™ 93.60" 0.008™
Year (V). 1 56851.92" 139.84" 11939.01™ 14.11ns 0.16™
RxY 2 245.05 35.05 56.30 37.56 0.06
Entries (E) 44 9469.57" 59.59" 240.42" 168.52" 0.11™
GCA 8 8471.45™ 49.23" 135.83ns 573.76™ 0.25™
SCA 36 9691.38" 61.89" 263.67" 78.48" 0.07™
ExY. 44 2549.96™ 25.98" 46.93™ 17.45™ 0.02™
GCAXY. 8 3458.01" 15.81" 22.11"™ 18.65™ 0.04™
SCAXY. 36 2348.17" 28.24" 52.45"™ 17.19" 0.02"
Error 176 622.14 11.89 68.65 13.88 0.016
CV (%) 11.44 4.04 16.42 6.90 11.34
Kolmogorov-Smirnov statistic 1.44™ 1.24™ 0.85™ 0.78"™

0.82"™

ns, * and ** Non significant, Significant at the 0.05 and 0.01 level, respectively.
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Table 2. Means of two years for total forage dry matter yield (DMY), plant height, number of stem, regrowth rate and
leaf to stem ratio (LSR) of nine parents of alfalfa and their crosses

Parental combination DMY (g/plant)  Plant Height (cm) No stems Regrowth (cm) LSR
Bami 156.95 80.62 51.94 41.22 1.00
Ghahavand 183.12 84.01 49.33 44.19 1.09
Kozare 193.62 84.95 49.63 45.97 091
Legend 191.96 81.79 39.11 41.11 1.12
Mohajeran 193.54 88.29 49.72 48.39 0.79
Nikshahri 192.36 82.29 56.61 39.19 1.08
Rahnani 191.47 80.45 51.61 54.03 0.99
Silvana 182.56 76.34 56.33 47.69 0.97
Yazdi 190.95 82.07 53.05 45.44 112
Bami x Ghahavand 190.18 81.68 59.33 42.17 1.41
Bami x Kozare 202.80 84.79 50.99 50.58 1.01
Bami x Mohajeran 232.39 88.34 57.33 56.47 1.18
Bami x Legend 200.17 90.79 51.78 52.83 1.13
Bami x Nikshahri 242.48 88.45 59.16 54.25 1.20
Bami x Rahnani 191.93 86.85 62.14 41.06 1.05
Bami x Silvana 185.20 85.68 58.22 43.33 1.20
Bami x Yazdi 224.66 85.18 58.66 56.03 113
Ghahavand x Kozare 235.49 89.23 50.44 54.44 1.06
Ghahavand x Legend 185.33 85.57 43.11 46.94 1.37
Ghahavand x Mohajeran 308.41 87.96 51.16 61.00 1.00
Ghahavand x Nikshahri 289.41 90.33 59.94 58.55 1.14
Ghahavand x Rahnani 292.69 86.01 50.50 61.42 1.14
Ghahavand x Silvana 187.15 88.51 51.83 50.39 1.01
Ghahavand x Yazdi 219.16 84.73 54.22 51.19 1.04
Kozare x Legend 246.29 84.57 46.66 52.22 1.28
Kozare x Mohajeran 269.53 86.95 50.77 50.94 0.88
Kozare x Nikshahri 167.48 81.45 67.61 42.78 1.06
Kozare x Rahnani 204.31 84.79 52.33 52.97 0.95
Kozare x Silvana 183.80 84.07 51.16 39.72 1.01
Kozare x Yazdi 307.58 90.96 54.61 62.47 1.28
Legend x Mohajeran 210.33 84.84 43.27 53.19 1.06
Legend x Nikshahri 206.59 86.40 59.05 50.17 1.42
Legend x Rahnani 267.75 84.73 50.39 54.69 121
Legend x Silvana 227.66 87.12 51.72 57.22 1.10
Legend x Yazdi 174.69 82.84 54.22 43.83 1.13
Mohajeran x Nikshahri 261.44 79.90 59.16 50.47 1.09
Mohajeran x Rahnani 192.61 85.51 48.22 43.61 0.93
Mohajeran x Silvana 273.40 85.40 60.89 55.61 1.03
Mohajeran x Yazdi 258.17 88.07 59.61 53.89 0.98
Nikshahri x Rahnani 196.59 84.84 60.77 43.44 1.18
Nikshahri x Silvana 227.33 84.46 60.22 53.47 1.18
Nikshahri x Yazdi 282.68 89.73 60.11 63.22 0.99
Rahnani x Silvana 173.94 84.01 59.00 42.83 1.20
Rahnani x Yazdi 217.15 88.51 54.89 52.33 1.19
Silvana x Yazdi 201.07 81.79 58.50 53.05 1.27
LSD (P <0.05) 58.75 5.93 4.86 7.97 0.17
MP 186.28 82.31 50.81 45.25 1.01
MF; 227.30 85.97 55.05 51.47 112
Cﬁ“"”ﬁ u...i:La MP
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Table 3. Estimates of effects for general combining ability (GCA) of parents for investigated traits in two years
(2014-2015)

Parents DMY (g/plant) Plant Height (cm) No stems Regrowth (cm) LSR

Bami -17.93" 0.05ns -2.327 1.977 0.03ns
Ghahavand 8.45ns 0.87ns 0.98ns -1.88" 0.03ns
Kozare 2.14ns 0.39ns -0.6ns -2.36" -0.06"
Legend -4.18ns -0.4ns 1.12ns -5.08" 0.09™
Mohajeran 16.37* 1.237 1.24ns -1.417 -0.12"
Nikshahri 7.0ns -0.2ns -0.9ns 4.49™ 0.04ns
Rahnani -5.55ns -0.57ns -0.39ns 0.15ns -0.02ns
Silvana -14.21ns 1.7 -1.24ns 221" -0.01ns
Yazdi 7.82ns 0.32ns 2117 1.917 0.02ns
SE (gi) 6.82 0.46 0.55 0.50 0.02

SE(gi-gj) 10.24 0.69 0.82 0.75 0.04
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Table 4. The estimates of ' specific combining ability (SCA) for investigated traits in two years (2014-2015)

Crosses DMY (g/plant) Plant Height (cm) No stems Regrowth (cm) LSR
Bami x Ghahavand -18.44ns -4.49 -6.96 525" 025"
Bami x Kozare 0.49 ns -0.90 ns 3.03ns -2.59 ns -0.06 ns
Bami x Mohajeran 36.40 ns 3.45ns 7.21° 6.46" -0.03ns
Bami x Legend -16.36 ns 4.26" 3.44ns -2.76 ns 0.12"
Bami x Nikshahri 35.25ns 3.36 ns 7.00" -1.28 ns 0.03 ns
Bami x Rahnani -2.69 ns 2.12ns -6.70 6.04™ -0.07 ns
Bami x Silvana -0.76 ns 2.08 ns -3.57ns 0.05 ns 0.08 ns
Bami x Yazdi 16.67 ns -0.44 ns 5.777 0.79 ns -0.02 ns
Ghahavand x Kozare 6.80 ns 2.73ns 3.59 ns 0.7ns -0.01ns
Ghahavand x Legend -37.03 ns -0.15ns -5.62" -3.92" 0.15"
Ghahavand x Mohajeran 65.37" 0.60 ns 8.317 0.47 ns -0.01 ns
Ghahavand x Nikshahri 55.79" 442" 8.01" 3.34" -0.03 ns
Ghahavand x Rahnani 71.69™ 0.46 ns 10.35™ -1.75ns 0.03ns
Ghahavand x Silvana -25.19ns 4,09 0.18 ns -2.49ns -0.117
Ghahavand x Yazdi -15.22 ns -1.70 ns -1.37 ns 0.2 ns -0.12"
Kozare x Legend 30.24 ns -0.66 ns 1.24 ns 0.12 ns 0.15™
Kozare x Mohajeran 32.92ns 0.09 ns -0.17 ns 0.57 ns -0.04 ns
Kozare x Nikshahri -59.83™ -3.97 ns -6.19™ 15ns -0.02 ns
Kozare x Rahnani -10.38 ns -0.28 ns 3.49ns 0.56 -0.08 ns
Kozare x Silvana -22.23ns 0.13ns -8.90™ -2.67 -0.02 ns
Kozare x Yazdi 79.51" 5.00" 10.49" 1.07 0.22"
Legend x Mohajeran -19.95 ns -1.23ns 0.37 ns -4.22" -0.01 ns
Legend x Nikshahri -14.39 ns 1.77ns -0.51ns 5.66" 0.197
Legend x Rahnani 59.38" 0.46 ns 3.50 ns 1.34ns 0.03 ns
Legend x Silvana 27.95 ns 3.98 ns 6.88™ 0.6 ns -0.09 ns
Legend x Yazdi -47.05 ns -2.31ns -9.86" 34" -0.08 ns
Mohajeran x Nikshahri 19.90 ns -6.37 ns -0.33 ns 2.1ns 0.07 ns
Mohajeran x Rahnani -36.31 ns -0.40 ns -7.71ns -45" -0.03 ns
Mohajeran x Silvana 53.14™ 0.62 ns 5.14ns 6.1" 0.05ns
Mohajeran x Yazdi 15.88 ns 1.27ns 0.07 ns 5.12" -0.02 ns
Nikshahri x Rahnani -23.03 ns 0.37ns -5.73" 2.15ns 0.06 ns
Nikshahri x Silvana 16.37 ns 1.12ns 5.15ns -0.47 ns 0.05ns
Nikshahri x Yazdi 49.68" 438" 11.54™ -0.28 ns 017"
Rahnani x Silvana -24.40 ns 1.04 ns -6.01" 2.65ns 0.13"
Rahnani x Yazdi -3.22ns 3.51ns 0.14 ns -1.16 ns 0.09 ns
Silvana x Yazdi -10.65 ns -2.07 ns 1.72 ns 0.38 ns 0.15™
SE(sij) 18.09 1.98 2.70 1.55 0.05
SE(sij-sik) 26.67 2.92 3.99 2.28 0.07
SE(sij-skl) 25.31 2.77 3.78 2.16 0.07

Qoy0 ) g e, 0 Jlaisl maw o )l g Gle pxe uf ud g A

ns, * and ** Non significant, Significant at the 0.05 and 0.01 level, respectively.
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