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Table 1. Name and origin of alfalfa ecotypes
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Alfalfa ecotypes Autumn dormancy Origin
Bami ~ Non dormant ol o LW o §- s
Ghahavand L5l Dormant ol s L-C g e s
Kozare o,5,5 Dormant ol shls L-C g s
Legend x> Dormant ol s E-C (g ms pu—
Mohajeran ol Dormant ol s L-C g s e s
Nik Shahri ¢ ¢3¢ Non dormant ol oz LW g -
Rahnani sts, Dormant ol glls =T Jtme— s
Sequel ks Nondormant (Semi dormant) (ol wes) Ol 05 E- T Juzes - )15
Silvana Uil Dormant ol gy L-C g s e s
Yazdi <3 Non dormant ol osh LW e -

*L: Landrace; E: Exotic; C: Cold region; T: Temperate; W: Warm region
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Table 2. Mean of dry forage yield (t.ha') of open-pollinated (OP) and selfed (S) generations of alfalfa ecotypes

Jl
Year
\yray \Y4q¥
iy g ST 2014 2015
Alfalfa ecotypes OP:1 OP2 OP3 S1 S2 Ss OP:1 OP2 OP3 S1 S2 Ss

Bami o 16.02  13.78 8.87 10.51 7.15 8.83 21.88 1533 16.57 15.84 12.80 17.76
Ghahavand Ly 1832 1469  10.00 9.76 6.40 8.08 2265 1861 1824 1580 1276 17.72
Kozare o) 1754  13.22 7.99 10.48 7.12 8.80 20.33 16.96 16.40 15.35 1231 17.27
Legend L) 1679 13.28 921 1403 1067 1235 2201 17.38 16.63 1504 12.00 16.96

Mohajeran Ok 1825  13.85 9.31 9.82 6.46 8.14 21.20 18.72 18.03 1298 9.94 1490
Nik Shahri ¢ ¢2e$s 1826 16.47  11.14 9.77 6.41 8.09 22.89 1991 1860 1549 1245 1741

Rahnani ) 15.63 15.53 8.51 10.32 6.96 8.64 19.04 19.10 1751 15.60 1256 17.52
Sequel b 14.99 11.79 8.77 8.79 5.43 711  19.95 17.82 16.32 10.82 7.78 1274
Silvana Gl sk 16.18 15.05 10.99 10.99 7.63 931 2221 1896 17.80 15.44 12.40 17.36
Yazdi 355 16.20 16.08 14.37 14.37 11.01 12,69 22.65 21.04 19.90 15.11 12.08 17.04
Mean ol 16.82 14.37 9.92 10.88 7.52 9.20 21.48 18.30 17.60 14.75 11.71  16.67
LSD (0.05) 1.87

LSD (0.01) 2.46
LSD values based on significant interaction of generation x year x ecotype S 5a o 53 Jus ls e 2Ken bl , LSD stis

YV
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Table 3. Dry forage yield of open and self pollinated generations of alfalfa compared to OP1 (%)

g gl s A Jle IYaF Jl
Alfalfa generations 2014 2015
S1 64.71  68.65
S2 4473 5450
Ss 54.72  77.58
OP1 (So) 100 100
OP2 85.20 85.20
OP3 58.96  81.93

i gy OLedlos S 5 5 0lidles £ 51T (sl foui (e ) 6 g2 sl 0 SSke —F Uit
Table 4. Mean of plant height (cm) of open and self-pollinated generations of alfalfa

sy sl fus
Alfalfa generations

OP;
OP;
OP3
S1
S2
S3

LSD (0.05)

LSD (0.01)

\yay \Ya¥
2014 2015
96.2 97.2
85.1 78.6
854 83.0
781 759
721 730
79.3  68.2
3.75
4.95

b s e lagme 2Sen s olal 5 LSD 55120
LSD values based on significant interaction of generation x year

o S ST G il) 6y pli) 5 Kike -0 s
Table 5. Mean of plant height (cm) of alfalfa ecotypes

war v Sk
Alfalfa ecotypes s, slacs,s1 2014 2015 Mean
Bami -~ 821 864 842
Ghahavand L5l 814 856 835
Kozare oS 794 811 802
Legend a= 732 814 773
Mohajeran s~ 818 843 831
Nik Shahri eSS 796 818 807
Rahnani Sla, 785 812 798
Sequel kS 768 772 770
Silvana tyl. 808 803 805
Yazdi <3 197 850 824
LSD (0.05) 4.85
LSD (0.01) 6.37
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Table 6. General combining ability of alfalfa ecotypes in two generations of open pollination for dry forage yield
(t.hal)
ey \Ya¥
2014 2015
Alfalfa ecotypes  «w, slacs,s1 OP2  OPs3 OP> OP3
Bami s -059 -105 -297 -1.03
Ghahavand Lyl 0.32 0.08 031 0.64
Kozare o)) -1.15 -193 -134 -1.2
Legend L -1.09 -071  -092 -0.97
Mohajeran o -052 -0.61 042 043
Nik Shahri sasesss 21 1.22 161 1
Rahnani S, 116 -141 08 -0.09
Sequel kS -258 -1.15 -048 -1.28
Silvana Ll 068  1.07 066 0.2
Yazdi s 171 4.45 274 23
> (Vigorous) (g 58 4 Us olals s bl &S S 5 A

Lol (Slolp ol el o 28 i gl s
o) 3 edi (Lalinkat ) 535 ae somen 5 o s
2 DL 3350 258 sl Sl S
Eel 5,9, (Scotti, et al., 2000) 4-S .
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Assessment of combining ability and comparison of selected selfed and open
pollinated generations clones of alfalfa (Medicago sativa L.) ecotypes

Ghotbi, V.* and A. Moghaddam?

ABSTRACT

Ghotbi, V. and A. Moghaddam. 2021. Assessment of combining ability and comparison of selected selfed and open pollinated

generations clones of alfalfa (Medicago sativa L.) ecotypes. Iranian Journal of Crop Sciences. 22(4): 365-375. (In Persian).

This study was conducted to quantitatively evaluate selfed (S1, Sz and Ss) and open pollinated (OP1, OP; and
OP3) generations of alfalfa in terms of inbreeding depression and general combining ability of S2 families of
alfalfa ecotypes. Selfing of selected plants to produce three generations of S1, S2 and S3 generations were
performed under the field conditions and the clones of each selfed- generations were used for producing of open
pollinated- generations. For comparison of dry forage yield and plant height of selfed (Si1, Sz, Ss) and open
pollinated (OP1, OP2, OP3) generations randomized complete block design with three replications was employed
in 2015 and 2016 growing seasons at Plant and Seed Improvement Institute, Karaj, Iran.. The results revealed
significant differences among ecotypes, generations and growing seasons and their two- way and three-way
interactions for dry forage yield. Alfalfa ecotypes reacted differently to selfing, and the highest rate of vigor
depression was observed in the S1 generation tropical ecotypes. However, vigor recovery observed in all
ecotypes with continuing selfing and vigor remarkably increased in S; generation. Vigour recovery was observed
more in OP; than OPs. The highest general combining ability for dry forage yield observed for Yazdi and
Nikshahri ecotypes which are tropical ecotypes. Therefore, crossing of these ecotypes with ecotypes originated
from different climatic conditions could be more effective in improvement of forage yield of synthetic and

hybrid (semi or free hybrid) varieties in alfalfa.

Key words: Alfalfa, Forage yield, Inbreeding depression, Selfing and Vigour.
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