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Determination of fall dormancy score of Iranian alfalfa (Medicago sativa L.)
ecotypes in cold and temperate climates
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Table 1. Characteristics of alfalfa cultivars/ ecotypes

.5 i g 5 S ) ol sy aib clice

Code Alfalfa cultivars/ ecotypes  Climatic classification Origin

V1 Lak Lak SIS Cold &3, Hamadan Olen
V2 KFA17 Cold &3, Hamadan Olen
V3 KFA16 Cold &5, Hamadan RIKWY
V4 KFA15 Cold &5, East Azarbaijan 55 Ol y3T
V5 KFA2 Cold &5, East Azarbaijan 85 Ol y3T
V6 KFA13 Cold G5, West Azarbaijan s Ol 3T
V7 KFAGB Cold G5, West Azarbaijan s Ol 3T
V8 KFA9 Cold &>, Chaharmahal Bakhtiyari (sl 5 Jbesle
V9 KFA7 Temperate Jass  Esfahan Olgaasl
V10  Nikshahri s Warm &S  Balouchestan Ol sk
V11  Baghdadi sols  Warm s,  Khoozestan Ol g5
V12 Yazdi ¢35  Warm S  Yazd 35
V13  Bami (Shahdad) (slags) .y  Warm S Kerman ol S
V14  Bamil Ve Warm S5 Kerman K"Ky
V15 Kisvardai Exotic cultivar _»,= .5, Hungry Ol yloes
V16  Mesasirsa Exotic cultivar >, .5, USA Sl
V17  Diablo verde Exotic cultivar _~,=,5, USA Sl
V18  Commandor Exotic cultivar _~,=,5, USA Sl
V19  Siriver Exotic cultivar -, .5, Australia (RJEw]
V20  Sequel Exotic cultivar ~,= .5, Australia Ul 2l
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Table 2. Mean comparison of plant traits of alfalfa cultivars/ecotypes over two locations and years (2015 and 2016)
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Conventional plantation  Jjluaz. c.:8 Spaced plantation 4Ll | iS5
S b le s Shee 6l slaw Sy gl St 4 gle 5 Shes (RO Sy gl
sy g sl ST/ Dry forage yield No. of stem  Plant height | Dry forage yield No. of stem  Plant height
No. Alfalfa cultivars/ecotypes (t.hal) (m2) (cm) (g.plantt) (plant?) (cm)
1 Lak Lak 12.89bcd 357ab 67ab 26.73ab 11.0 72ab
2 KFAl7 13.81a-d 352ab 70ab 27.22ab 11.8 73a
3 KFA16 12.87bcd 358ab 67ab 26.08ab 11.6 68abc
4 KFA15 12.76bcd 345ab 68ab 23.51b 115 70ab
5 KFA2 13.24hcd 360ab 70ab 25.50ab 11.6 71lab
6 KFA13 13.57a-d 341ab 68ab 24.20ab 11.4 70ab
7 KFAB 14.12abc 362ab 69ab 25.54ab 11.4 70ab
8 KFA9 13.02bcd 352ab 69ab 24.42ab 11.3 70ab
9 KFA7 13.4a-d 353ab 71lab 24.00ab 13.1 71lab
10 Nikshahri 14.43ab 344ab 67ab 23.81ab 10.6 69abc
11 Baghdadi 15.02a 353ab 70ab 23.78ab 9.7 69abc
12 Yazdi 13.95a-d 347ab 69ab 26.77ab 10.8 7lab
13 Bami (Shahdad) 13.83a-d 354ab 71ab 26.36ab 11.6 70ab
14 Bami 1 14.27ab 385a 72a 29.64a 11.3 7lab
15 Kisvardai 12.34d 332b 67ab 23.25b 9.9 65bc
16 Mesa-sersa 13.92a-d 348ab 69ab 24.78ab 10.6 71ab
17 Diablo-verde 13.09bcd 333ab 66b 23.06b 115 63c
18 Commandor 13.34a-d 344ab 67ab 22.86b 12.1 65bc
19 Siriver 12.48cd 325b 68ab 23.03b 115 66abc
20 Sequel 12.92bcd 331b 70ab 22.18b 10.8 70ab
Mean I oKk 13.46 348 66.8 24.84 11.2 69.2
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Table 3. Mean comparisons of fall dormancy scores of alfalfa cultivars/ecotypes over two locations and years (2015 and 2016)

Conventional plantation Jylde oi8 Spaced plantation ol L css

3, PSP oSk ol Sl s Sl il | S0 s Ol e S e il
No. Ecotype/ cultivar Mean  Variance CV (%) Min.-Max. Mean  Variance CV (%) Min.-Max.
1  LakLak 3.8fg 1.30 29.89 2.2-5.2 4.0fg 0.12 8.76 3.2-46
2 KFA17 4.6def 0.24 10.76 3.0-5.8 4.3efg 0.27 11.98 3.2-50
3 KFA1l6 4.3efg 0.50 16.56 24-52 4.3efg 0.21 10.74 3.0-5.0
4  KFA15 4.4efg 0.40 14.43 21-54 4.1efg 0.32 13.69 3.2-52
5 KFA2 4.4efg 0.33 13.15 3.1-52 4.1efg 0.16 9.59 3.0-438
6 KFA13 4.4efg 0.55 17 3.4-56 4.0efg 0.52 17.83 3.2-6.0

7  KFA6 4.3efg 0.23 11.33 3.3-54 4.5d-g 0.33 12.84 38-57
8 KFA9 4.3efg 0.34 13.36 3.2-58 4.2¢efg 0.24 11.57 3.0-538
9 KFA7 5.5bcd 1.16 19.7 3.8-6.8 5.4bcd 0.98 184 42-79
10  Nikshahri 6.9a 3.02 25.2 42-94 6.0a 4.07 33.49 40-95
11  Baghdadi 6.7a 3.16 26.51 41-90 6.1a 4.45 34.49 3.6-9.7
12 Yazdi 6.1ab 1.97 23 43-84 5.5abc 1.28 20.47 3.8-7.0
13 Bami (Shahdad) 6.2ab 1.82 21.9 40-80 4.4d-g 0.39 14.03 3.2-56
14 Bamil 6.8a 2.76 24.38 43-92 5.7ab 2.05 25.00 4.0-9.0
15  Kisverdai 3.6fg 1.13 29.31 24-52 4.1efg 0.59 18.67 26-54
16 Mesa-sersa 5.7bc 0.60 13.69 45-76 4.7c-f 0.62 16.98 3.8-7.7
17  Diablo-verde 3.7fg 1.00 26.81 24-51 3.9fg 0.36 15.22 3.0-438
18  Commandor 3.5¢9 0.37 17.4 23-44 3.39 0.68 23.52 24-54
19  Siriver 4.3¢efg 0.41 15 34-52 4.3efg 0.34 13.50 3.6-56
20 Sequel 4.9cde 0.45 13.71 40-6.8 5.0b-e 0.49 14.06 40-72

Mean 5 ;. Sile 4.9 1.09 19.16 2.1-9.4 4.6 0.92 17.24 2.4-9.7
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Means in each column followed by similar letter(s) are not significantly difference at 5% probability level using Tucky test
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Table 5. Correlation coefficients between traits of alfalfa cultivars/ ecotypes in conventional (upper diognal)

and spaced (below diognal) plantation
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Fig. 3. Scatter means of fall dormancy scores and dry forage yield of alfalfa cultivars/ecotypes in conventional

(t.ha) and spaced (g.plant?) plantation
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Determination of fall dormancy score of Iranian alfalfa (Medicago sativa L.)
ecotypes in cold and temperate climates

Moghaddam, A.}, K. Kharazmi 2 and S.M.A. Mofidian 3

ABSTRACT

Moghaddam, A., K. Kharazmi and S.M.A. Mofidian. 2021. Determination of fall dormancy score of Iranian alfalfa
(Medicago sativa L.) ecotypes in cold and temperate climates. Iranian Journal of Crop Sciences. 23(3): 237-252. (In Persian).

To evaluate fall dormancy of twenty alfalfa local ecotypes and exotic cultivars, this study was conducted in
two separate experiments (conventional or dense planting and spaced planting) using randomized complete block
design with three replications in three growing seasons 2014, 2015 and 2016 in two locations (Karaj and Khoy),
Iran. First growing season was considered as estabilishment season. Three ecotypes of Hamedani population,
four ecotypes of Gharah-Yunjeh population, five ecotypes of warm region populations, two ecotypes from
central part of the country and six exotic cultivars were included in this study. In conventional planting, each
cultivar/ecotype was grown in two rows of 5 m length and 50 cm row spacing using 20 kg.ha seeding rate,
based on seed germination percentage. In spaced planting, each cultivar/ecotype was planted in two rows of 5 m
length and 50 cm row spacing and 50 cm distance between plants on row. The recorded traits were plant height,
stem number per plant/m, dry forage yield, and fall dormancy score. Combined analysis of variance of both
experiments showed that mean squares of cultivar/ecotype was significant for dry forage yield, plant height and
fall dormancy score. Genotype x location interaction efect was also significant for these traits. Mean comparison
of dry forage yield of cultivars/ecotypes showed that Baghdadi with 15.02 t ha' and Kiseverdai with 12.3 t.ha?
in conventional planting, and Bami-1 with 29.6 g.plant? and Sequel with 22.1 g.plant® had the highest and
lowest dry forage yield over two locations and growing seasons, respectively. In both experiments, the local
ecotypes related to warm region had the higher fall dormancy scores in comparison to ecotypes from cold region.
In conventional planting, Nikshahri, Bami-1 and Baghdadi with 6.9, 6.8 and 6.7 scores, and in spaced planting,
Baghdadi and Nikshahri with 6.1 and 6.0 scores showed the highest fall dormancy scores, respectively.
Commandor had the lowest fall dormancy score with 3.5 and 3.3 in conventional and spaced planting
experiments, respectively. In general, the fall dormancy scores were determined in ecotypes of Ghara-yunje and
Hamedani populations (cold region) from 4 to 5, ecotypes from temperate region (KFA7 and Yazdi) from 6 to 7
and warm region (Bami, Baghdadi and Nikshahri) from 7 to 9 scores. Assessment of fall dormancy scores in
conventaionl planting experiment led to better estimates, however, it did not affect the grouping of
cultivars/ecotypes.

Key word: Alfalfa, Dry forage, Ecotype and Fall dormancy
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