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Evaluation of some cultivars and ecotypes of alfalfa (Medicago sativa L.) for
agronomic, morphological and qualitative traits
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Table 1- Name and the origin of alfalfa ecotypes investigated in the experiment
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Dormant L E-C cws,m->)=  Legend Lo
Dormant i L-C (s w5 Malek Kandi o5 o1
Dormant i L- C (s = r s Mohajeran Ol lga
Non- Dormant <l o5 L- Wi s S0 Nik Shahri S A
Dormant i L- Tdue— s Rahnani Sy
Semi)Non- Dormant (Ol 4es) Ol s 05 E- Tdwms— 1= Sequel JsS
Dormant <ls L- Cic s = ns Silvana Ul ghow
Non- Dormant <! s L- Wi §- oy Yazdi e
*L: Landrace; E: Exotic; C: Cold region; T: Temperate; W: Warm region.
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Table 2- Combined analysis of variance for total forage yield and agronomical traits of alfalfa
ecotypes in two years

S.0.V) &l i b A?P_ S J5 oS s Shee gl M S Gl sl
OOV St wle o7 Total fresh . . Regrowth
. Total dry yield Height No Stem
d.f. yield rate
Block «st 58.04 ™ 5.69" 9.50 ™ 61.18"
Year Jw 1 2281.84 ** 916.20* 154.67+ 424473
@ o) &S ob x Jls
> 2 10.29 20.09 0.21 54.30
Year x Block (Ea)
Ecotype s 51 11 271.83" 141.84* 267.56* 281.14+
e X 5 oS
RS 65.67" 23.85™ 23.94" 53.22"
Ecotype x Year
(Eb) bels 44 28.87 8.86 21.35 42.44
Sl ¥ s 9.04 8.87 9.64 13.95
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Table 3- Mean comparison of total fresh and dry forage yield and plant height of alfalfa ecotypes over two years

Plant height L% ¢ s (Dry Forage Yield) «Sas 4 yle 5 Sl e .
(Fresh Forage Yield)
cm) t.ha™ ST
t.hat) -
Ecotype
Y Jle Y Jl Y Y Jl Y Jle Y L.
Year 2 Year 1 Year 2 Year 1 Year 2 Year 1
81.03b-e 76.55c-g 15.69d-g 14.43e-g 51.25e-h 41.23h Bami
€]
76.43c-g 70.37f-h 18.05b-g 14.86d-g 61.48 a-g 49.88e-h Chaleshtar
[
90.80a 80.55b-e 22.47ab 18.56a-f 76.26a 62.47a-f Ghahavand
Lsles
80.25b-e 73.00e-h 20.73a-c 13.399 69.11a-d 45.16gh Kozare >
000
79.80b-e 76.44c-g 17.60b-g 16.54c-g 58.19c-h 52.53d-h Legend o
86.43ab 79.43b-f 22.38ab 18.39%-f 75.08ab 63.04a-f Malek
Kandi oS S
90.47a 73.44e-h 23.27a 16.18c-g 77.55a 54.73d-h Mohajeran
Olrles
81.92a-e 80.33b-e 19.75a-d 18.11b-g 63.85a-e 60.75a-g Nik Shahri
S
85.47a-c 77.11b-g 19.08a-e 16.28d-g 64.19a-e 57.53d-h Rahnani
St
69.00gh 65.04h 18.21b-g 13.93fg 59.78b-g 46.43f-h Sequel <
F
83.02a-d 75.33d-g 18.29b-g 16.34c-g 60.96a-g 55.29d-h Silvana
6l sl
82.03a-¢ 73.44e-h 18.62a-f 17.30c-g 62.67 a-f 56.25de-h Yazdi
S35

L5 s grn sl e b ) it e 53 LSD g0 5T ol 0 g2 52 53 i 35 b sl 0L
Means in each column followed by at least one letter in common are not significantly different based on LSD
test at 1% probability level.

Jle 53 oLS 5 wle slaas 5 3o Ly S o Sl Sl anlis =8 Jur

Table 4- Mean comparison of regrowth rate and number of stems per plant alfalfa ecotypes over two years

(LS 1 53) a3l slaws Sdoes Ly a8 s o 5S|

No stem (per plant) Regrowth rate (cm) Ecotype
41.22 zpc 39.55 g Bami -
4481 4p 43.14 g Chaleshtar .
4419 gp 55.86 gzp Ghahavand Ll
45.97 gp 45.97 ne Kozare 355
51.11 gp 47.78 ahc Legend L)
44.69 4p 56.36 4 Malek Kandi kS Sl
48.39 gp 56.72 4 Mohajeran Ol
39.19 pe 49.19 zp Nik Shahri S S
54.03 4 44.03 g Rahnani St
30.10 ¢ 35.11 ¢4 Sequel Jisse
47.69 gp 42.69 g Silvana HW"
45.44 4y 43.78 Yazdi <5

different based on LSD test at 1% probability level.

L s e sl e b Y e o 53 LSD 05T ol s 03 gt 2 53 e 3 b sl 550k

Means in each column followed by at least one letter in common are not significantly
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Table 5- Combined analysis of variance for quality traits including LSR, CP, WSC, ASH, ADF, NDF

alfalfa ecotypes over two years alfalfa ecotypes in two years

Jslows b BERUP gy Shdea s S G
3 Al <l 53 J gl 4l 4 df SOV
NDF ADF ASH WSC cP LSR (S.0V)
oS 4
1.30 5.59% 045ns  0.17ns 0.31ns 0.01 2
Block
Jl
8.67 ns 2.01ns 0.40 ns 1.59 ns 26.28 ns 0.05: 1
Year
(@ o) S 5k x
3.24 0.08 0.02 1.95 1.55 0.01 2
Year * Block (Ea)
36.87 s 9.13 % 0.41 = 1.93 s 5.44 55 0.07 s 11 5
Ecotype
Jux 5 51
3.75ns 2.04ns 0.17 ns 0.83 ns 0.8 ns 0.01 11 ’
Ecotype x Year
(0 L)
5.10 1.40 0.19 0.49 1.48 0.01 44 £
5.61 6.73 5.94 7.67 Ol i s
3.54 10.22 T
cVv
s e 5 Ao33 05\ e 53 s e 55 ns,**x
b ST e Dok S a5 bl 0 8y ol Jols b gle S i S0l anlis -5 Jr
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Table 6- Mean comparison of quality traits including LSR, CP, WSC, ASH, ADF, NDF alfalfa
ecotypes over two years
23 gloe b Shydas S &y S
. . FuS . o oS )
@.}')aJ}la»ﬁ Lol ol 53 Jgloes 6l 4
NDF ADF ASH WSC CP LSR
4149b-d 3437 ab  6.22c 1134c-e 1462 d 093 d  Bami =~
37.27 f 3276 b-d 6.45bc 119la-e  16.07 a-d 1.12 bc  Chaleshtar A
43.25 ab 3389 bc 6.41bc  1158b-e  16.37 a-d 1.08 b-d Ghahavand P
39.45 c-f 3375 bc  6.40bc  1158b-e  14.84 cd 0.99 cd Kozare 03555
37.96 ef 3239 cd 7.14a 12.82a 17.47 a 1.30 a  Legend L
Malek e
45.12 a 34.11 bc 6.68 a-c 12.25 a-d 16.67 a-c 1.19 ab Kandi =
o
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Means in each column followed by at least one letter in common are not significantly different based on LSD
test at 1% probability level.
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Table 7- Simple correlation coefficients of studied traits of alfalfa genotypes in different harvests
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Table 8- Principal’s components analysis of studied traits in alfalfa ecotypes and cultivars.
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Fig 2- Biplot graph of alfalfa ecotypes based on first and second components in 2 years. The number of alfalfa

cultivars and ecotypes in figure, respectively: 1- Bami, 2- Chaleshtar, 3- Ghahavand, 4- Kozare, 5- Legend, 6-
Malek kandi, 7- Mohajeran, 8- Nik Shahri, 9- Rahnani, 10- Sequel, 11- Silvana, 12- Yazdi.
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Fig 2- The dendrogram of cluster analysis of 12 alfalfa ecotypes based on studied traits. The number of alfalfa

cultivars and ecotypes in figure, respectively: 1- Bami, 2- Chaleshtar, 3- Ghahavand, 4- Kozare, 5- Legend, 6-
Malek kandi, 7- Mohajeran, 8- Nik Shahri, 9- Rahnani, 10- Sequel, 11- Silvana, 12- Yazdi.
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Abstract

This study was performed to evaluate and compare quantitative and qualitative forage yield of
Iranian and foreign alfalfa cultivars and ecotypes as well as correlation between traits and genetic
variation among them. Therefore, 12 cultivars and ecotypes of alfalfa were evaluated in a
randomized complete block design with three replications at research field of Islamic Azad
University, Karaj, Iran for two years 2016-2017. The results showed significant differences for
forage yield, agronomic traits and forage quality. Significant interactions of year x ecotype was
observed for fresh forage yield and total dry forage yields and also plant height. Among the
studied ecotypes, the ecotypes Mohajeran, Malekkandi and Ghahavand indicted the highest fresh
and dry forage yield. The results of simple correlation showed that the highest positive and
significant correlation between fresh and dry forage yield (0.98). Principal component analysis
showed that 74% of the total variance was justified by the first two components. Results of
cluster analysis divided the studied genotypes into three groups. In the first group, the ecotypes
of Ghahavand, Mohajeran and Malekandi were considered to be the best in terms of forage yield,
while in the second group they were Chaleshtar, Legend and Sequel were best for forage quality.
In the third group, the other cultivars were classified as having average forage yield and quality.

Keywords: Cluster Analysis, Ecotype, Principal Component Analysis, Quality.
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