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Assessment of combining ability and comparison of selected selfed and open
pollinated generations clones of alfalfa (Medicago sativa L.) ecotypes
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Table 1. Name and origin of alfalfa ecotypes
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Bami ~ Non dormant ol 0 LW o Ty
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Mohajeran ol Dormant ol glls L-C g s e s
Nik Shahri ¢ ¢3¢ Non dormant ol oz LW g -
Rahnani ks, Dormant ol ells LT 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 <33 Non dormant ol osh LW oS-

*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

Jle
Year
\ray gt
g s ST 2014 2015
Alfalfa ecotypes OP:1 OP2 OP3 S1 S2 Ss OP: OP2 OP3 S1 S2 Ss
Bami - 1602 13.78 8.87 1051 7.15 8.83 21.88 1533 16,57 1584 12.80 17.76
Ghahavand Lyl 1832 1469  10.00 9.76 6.40 8.08 2265 1861 1824 1580 12.76 17.72
Kozare ) 1754  13.22 7.99 1048 7.12 8.80 20.33 16.96 16.40 1535 1231 17.27
Legend w1679 13.28 9.21 1403 1067 1235 22.01 1738 16.63 15.04 12.00 16.96
Mohajeran o=l 1825  13.85 9.31 9.82 6.46 814 2120 1872 18.03 12.98 9.94 14.90
Nik Shahri 2 1826 1647 1114 9.77 6.41 8.09 22.89 1991 1860 1549 1245 1741
Rahnani sts, 1563 1553 851  10.32 6.96 8.64 19.04 1910 1751 1560 1256 17.52
Sequel JsSe 1499 1179 8.77 8.79 5.43 711 1995 1782 16.32 10.82 7.78 12.74
Silvana Ut 1618 15.05 10.99  10.99 7.63 931 2221 1896 17.80 1544 1240 17.36
Yazdi <3, 1620 1608 1437 1437 11.01 12,69 22,65 21.04 19.90 1511 12.08 17.04
Mean SNl 1682 14.37 9.92 10.88 7.52 9.20 21.48 1830 1760 1475 1171 16.67
LSD (0.05) 1.87
LSD (0.01) 2.46

LSD values based on significant interaction of generation x year x ecotype
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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
Si 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 0ladles £ 51T (sla 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 73.0
79.3  68.2
3.75
4.95

o s s lagne 2iSen s olal 5 LSD 55120
LSD values based on significant interaction of generation x year

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

war o arr (S

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 e 796 818 807
Rahnani S, 785 812 798
Sequel kS 768 772 77.0
Silvana tl. 808 803 805
Yazdi <3 197 850 824
LSD (0.05) 4.85

LSD (0.01) 6.37

ARA
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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  wwy 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 b -258 -115 -048 -1.28
Silvana Lyl 068  1.07 066 0.2
Yazdi s 171 4.45 274 23

53 (Vigorous) (s 5 42 b 0lalS (gies ol &5
GLa0) (Shal b il Eel o i85 gla s
ol gedi (Lalinkat ) S5 ae gezee 9 o stlas
2 OG5 18l OLE !
Eeb 5,9, (Scotti, et al., 2000) 4SS .
wle 3 Shee o a4 cmip )3 LS (S50
Syt oS a5 m b g ) 4y S
4S Ay o 5 4y At edalie S B Sy I il 3l
Ll Ll e 81 5 LS ey i

S sk il S a5 695k 62 S2 55 b

A\RAl

& 5 doms

sl OLis (81, Sz, S3) (6ysubs s sadlw @\5

SLa STy 85 5 4 Sl wi S5 51 S
G S ol Slis 5 palS Sus dmals gl
£33 = 3 iy Dl 0903 55 sl Jed )3 0
Slio S2alS Ol c5o3ba 5 p s Joi 53 5 025
G330 23 3 me SralS 5y eSSl
ALE b5 51 0LalE Ll U (5T i 55
sy g 58 i aw dsb 53 (K0

Aoy oo .l oz 31 55 (Rotili, 1976)


http://dx.doi.org/10.52547/abj.22.4.365
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.4.5.8
http://agrobreedjournal.ir/article-1-1098-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-21 ]

[ DOR: 20.1001.1.15625540.1399.22.4.5.8 ]

[ DOI: 10.52547/2bj.22.4.365 |

"YFO-FVE (AFRA ¢ puie 5 o cotslin 5 gn g0 6 S 5 "

2 e SpdeS 5 Gl by ren ndl
SaliS 5 on e (IS 5k A odalin OP: fu
Sy (6 458 5 532 S S (sl o500
o o Ly Jiime 5 0,8 bl Sl Lacs ST ol el
Ghlie 51 48 Lacs STl 4 G Soglite Ol g
4S Ay oo Ll sl (A Wledds Ol >
oy 5 e 2Ll i Sl L placs ST SN
L St o5 5, Sas 35 5o (o glite Ll
a5 al3T glad s |5 Sl amip slad o

Dy el 55 se Lk s

Sl Rl
i g0 (5146 5l OIS 5 &3 Dl 2o |
Sl g S oda s dg g 5 ol Dlides
&l SISl syl 5 5Lz s 5 ol

s 6 Bl G ol 6l ]

References

5483 Lnb 48 laas g 5l (ol S2 i 53
L ol gl (s SO a5 (sl clids 5ok
5 o o Sl B SIS S sladi s,
S2 WSy e 51 e Sy 25 ol ) s S
Y5 Slas Sdy o il S OP; s ks A 5
b gle 3, Shas 53 (gls me 2alS U iL arsls
Ol gmls ol ols OLE Oy s a0 o S0
oo sl s Al e CaSL & das
Ry LSSl Glidl 03,8 85 o 6 L i ok
53357 glasl o3, 8L a8 s ct8 5l s
AT s Sy OP3 3l 2is OP (gla S5
sle 5 pSlas Sl o508 S S S 2050
OLis Olzdles 5 515T (gla fus (gl Il 53 )3 &S
L3lgd 5 (6 beSS (bl sk (535 Glac ST oS 515
Sl b ol a5 Smte (o pee S p S S
Jlw 33 8 ;3 0P; s s &St b gl 5, Shas

oolalwl 3590 &b

Al Lawati, A.H., C.A. Pierce, L. W. Murray and I.M. Ray. 2010. Combining ability and heterosis for forage

yield among elite alfalfa core collection accessions with different fall dormancy responses. Crop Sci. 50:

150-158.

Bhandari, H.S., C.A. Pierce, L.W. Murray and .M. Ray. 2007. Combining abilities and heterosis for forage

yield among high yielding accessions of the alfalfa core collection. Crop Sci. 47: 665-673.

Brummer, E.C. 1999. Capturing heterosis in forage crop cultivar development. Crop Sci. 39: 943-954.

Davis, R. L. 1955. An evaluation of S1 and polycross progeny testing. Agron. J. 47: 572-575.

Davis, R.L. and C.A. Panton. 1962. Combining ability in alfalfa. Crop Sci. 2: 35-37.

Demarly, Y. 1963. Genetiques des tetraploids at amelioration des plantes. These Fac. Sci. Ann. Ammelior
Plantes. 13: 307-400.

Downey, R.K. 1962. Progeny testing and the formation of synthetic varieties of alfalfa. Diss. Abs. 22: order No.
62-162: 2529-30. In: Plant Breeding Abs. 417-1963.

Hill, R.R., Jr. J.S. Shenk and R.F. Barnes. 1988. Breeding for yield and quality. P. 809-825. In: Hanson, A.A,
D.K. Barnes and R.R. Hill Jr. (Eds.). Alfalfa and Alfalfa Improvement. Agronomy Monographs. 29. ASA,
CSSA and SSSA, Madison, WI. USA.

McAllister, D. R. 1951. The combining ability of selected alfalfa clones as related to the self fertility of the

\RAl


http://dx.doi.org/10.52547/abj.22.4.365
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.4.5.8
http://agrobreedjournal.ir/article-1-1098-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-21 ]

[ DOR: 20.1001.1.15625540.1399.22.4.5.8 ]

[ DOI: 10.52547/2bj.22.4.365 |

144 Ol oF o lais A oy M L"O‘j_’“ kScb) (:jl.& “-Lj':*""

clones, their Fy and F; progenies. lowa State Coll. J. Sci. 25: 283-284.

Michaud, R., W.F. Lehman and M.D. Rumbaugh. 1988. World distribution and historical development. 25-
91. In: Hanson, A.A, D.K. Barnes and R.R. Hill Jr. (Eds.). Alfalfa and Alfalfa Improvement. Agronomy
Monographs. 29. ASA, CSSA and SSSA, Madison, WI. USA.

Mili¢, D., D. Karagié¢, S. Vasiljevic, A. Miki¢, B. Milosevic and S. Kati¢. 2014. Breeding and improvement of
quality traits in alfalfa (Medicago sativa ssp. sativa L.). Genetika. 46: (1) 11-18.

Mili¢, D., S. Katié¢, A. Miki¢ and D. Karagi¢. 2010. Heterotic response from a diallel analysis between alfalfa
cultivars of different geographic origin. In: Cristian, H. (Ed.). Sustainable use of Genetic Diversity in Forage
and Turf Breeding. 551-556. Springer. New York. USA.

Monirifar, H. 2010. Half-sib progeny test for selection of best parents for development of a synthetic variety of
alfalfa. Iran. J. Crop Sci. 12 (1): 66- 75. (In Persian with English abstract).

Panella, A. and F. Lorenzetti, 1966. Selfing and selection in alfalfa breeding programs. Euphytica, 15: 248-
257.

Riday, H. and E.C. Brummer. 2002. Heterosis of agronomic traits in alfalfa. Crop Sci. 42: 1081-1087.

Rotil, P. 1976. Performance of diallel crosses and second generation synthetics of alfalfa derived from partly
inbred parents. I1. Earliness and mortality. Crop Sci. 17: 245-248

Rotili, P., G. Gnocchi, C. Scotti and L. Zannone. 2001. Some Aspects of Breeding Methodology in Alfalfa.
Institute Sperimentale Perle Colture Foraggere-V.le Piacenza, 29-26900, Lodi, Italy.

Scotti, C. and E.C. Brummer. 2010. Creation of Heterotic Groups and Hybrid Varieties .In: Huyghe, C. (Ed.).
Sustainable use of Genetic Diversity in Forage and Turf Breeding. 509- 518.

Scotti, C., F. Pupilli, S. Salvi and S. Ariconi, 2000. Variation in vigor and in RFLP-estimated heterozygosity
by selfing tetraploid alfalfa: new perspective for the use of selfing in alfalfa breeding. Theor. Appl. Genet.
101: 120-125.

Sriwatanapongse, S. and C.P. Wilsie. 1968. Intra- and inter variety crosses of Medicago sativa L. and
Medicago falcata L. Crop Sci. 8: 465- 466.

Tysdal, H.M., T.A. Kiesselbach and H.L. Westover. 1942. Alfalfa Breeding. Research Bulletin: Bulletin of
the Agricultural Experiment Station of Nebraska. No. 124. Nebraska, USA.

Veronesi, F., C. Huyghe and I. Delgado. 2006. Lucerne Breeding in Europe: Results and Research Strategies
for Future Developments. In: Lloveras, J., A. Gonzalez-Rodriguez, O. Vazquez-Yanez, J. Pineiro, O.
Santamaria, L. Olea and M.J. Poblaciones (Eds.) Sustainable Grassland Productivity. Proceedings on the 21
General Meeting of the European Grassland Federation. 3-6 April 2006, Badajoz, Spain.

Wilcox, J.R. 1962. Combining ability of nine alfalfa clones and reciprocal differences among their hybrids.

Diss. Abs. 22: order No. 61-6191, 2555. In: Plant Breeding Abs. 418- 1963.

YV¥


http://dx.doi.org/10.52547/abj.22.4.365
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.4.5.8
http://agrobreedjournal.ir/article-1-1098-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-21 ]

[ DOR: 20.1001.1.15625540.1399.22.4.5.8 ]

[ DOI: 10.52547/2bj.22.4.365 |

"YFO-FVE (AFRA ¢ puie 5 o cotslin 5 gn g0 6 S 5 "

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 Ss; 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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