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Figure 1. Meteorological information of Tikmehdash and Maragheh stations in the crop year 2019-2020
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Figure 2. Meteorological information of Tikmehdash and Maragheh stations in the crop year 2020-2021
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Figure 3. Meteorological information of Tikmehdash and Maragheh stations in the crop year 2021-2022
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Table 1. characteristics of ecotypes and cultivars examined in the experiment

Syslans Joeo glis)| & 3laez Joe glis)|

i ailaie eS| i ailaie S|
Collection Area Ca e o5 Collection Area =&~ aid
Heigth Collection Area Ecotype Heigth Collection Area  Ecotype
m) @m)
] .
2250 o 15 1600 e 1
Osku Marand
Ll ol |
2000 o 16 2300 o 2
Bostan Abad Osku
1580 o2 17 1700 b 3
Heris Miyaneh
2400 S ol 18 1600 Og it 4
Bostan Abad Hashtrud
1850 U ol 19 2100 o 5
Bostan Abad Osku
1900 U ol 20 1650 s 6
Bostan Abad Varzegan
1730 e 21 1730 = 7
Miyaneh Sarab
oA C)Lé‘ Caro> wla
- Improved 22 1300 Mi z;neh 8
Population y
1800 el 23 1500 ! 9
Maragheh Ahar
1650 e 24 1800 N 10
Hashtrood Marand
2000 el 25 1300 e 11
Maragheh Miyaneh
e 00 ol o8 s
- Nafis Improved 26 1350 el 12
; Tabriz
Cultivar
)5—‘ oAl C)Lo‘ w_"e) |
- Azar Improved 27 1800 m 13
. Sarab
Cultivar
1300 ol 14
Malekan
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Table 2. Complex variance analysis for evaluated alfalfa ecotypes and cultivars under rainfed
conditions at the stations Tikmeh Dash and Maragheh

Slay o (2 Nlke
Mean of square PRAPIR i e
Sz oole 0,Sles 5 ddgle o, Slos Qg £l )| df SOV
Dry matter Forage Fresh Plant
Yield Yield Heigth
Lo
4919251™ 36436172™ 1388.8™ 2 J
Year
- o *x O
6562492 12480718 9797.10 1 ]
Location
- * Ol x Jlw
11617110 4399466 185.41™ 2 ]
Year x Location
Sox Jla /41,55
206973 698642 65.77 12 o Jl )15
R/Year x Location
oS
101861™ 327138™ 115.63™ 26 dad
Ecotype
Lo x oS
41193 145696 50.01" 52 J ed
Ecotype x Year
L5 x cudsS|
41997 108340 107.96™ 26 © o 55_
Ecotype x Location
WS x Jlw x eS|
43535™ 96041 90.81™ 52 © J i .
Ecotype x Year x Location
2olojl ol
4211 104544 39.95 312 P32 st o

E>

Ao, S g g Jlei! mhaw jo o e g o e e ud 4 g * NS
ns, *, ** : Non-significant; and significant at %5 and %21 probability level, respectively.
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Table 3. Variance analysis of alfalfa ecotypes and cultivars evaluated under dry conditions in Tikmeh

Dash and Maragheh stations for the trait of plant height

Slay o (12 Nlke
_ Mean of square : ol 4o it plin
aél e ali-‘;.wil 5o aig glay wlow o] .)a &gy £lis )| df 5.0V
Plant Heigth at Maragheh Plant Heigth at Tikmeh Dash
station station
160.89" 1396.56™ 2 e
Year
172.90" 27.64" 2 )'_)S‘" _
Replication
‘ v
0.772 63.78 4 Ju s
R/Year
214.59™ 23.08™ 26 s
Ecotype
Lo x oS
161.81" 14,51 52 Ju i
Ecotype x Year
69.06 20.55 156 Py sielejl oLl

=)

0o, S5 g i Jiol mhaw (o )l sme g Gl s s T4

**x *

NS

ns, *, ** : Non-significant; and significant at %5 and %1 probability level, respectively.

cod,b 3 (GSR) wi) Jad Swjb nlplo
o Shoe e oo Lo S o Ol (5l
Grimesetal., 1992; Jia ) aius o axigs adgle
o 9 oy (et al., 2006; June et al., 2006
sy aSwols oLz Jensen, and Miller, 1988)
VAY V00 s adsle p 55k ha K oy
5 Slosd o oy e L 0,0 O o
5 ol 4 ai.o (Shewmaker et al., 2011) |, Ko
P oy e olawd ) Jad gl )l den
G oAl ol 5l s sl Ols> 5 bl
YE o o, L5 b o s e e VVFA
S apo dayld o i | dzse (el U]
cols y maw S 5l as,e T 5l o a5 aisS oo
USDA-) was o LS5 | sascie VLI suds

(NASS 2022

S50 Slogeis) den Jadsle o Sles (Kl
Coi A adle g GibaaSs Wil o )y
Sl 5 0 LS 3 4, FeLS YFFA 4 FAFA
V00 5 YFFA (S5 4 js Sas oole o Shes
Ok Oliee Egezme 0 9yl LS y0 0 SelS
O10aaS s o] 90 )0 gy 0590 Jlw 4w b
OIS e A0V g AVAIY s 5 4 adlie g
olodaS oS! S ol b o aS cwl onls
035 JI%,9%  yiden ()L yiedie VPA dgam o
S 3 8o Jle 5l (S sy o0 Sl 4 45T ]
Sgazme ol Joule Ol Lall ilodess oSl o
Cowl axigy dax 5l o OV gz o Sles s0isS
Tadesse et al., 2015; Holzman and Rivas, )
sdes OY gama b duslie ;o 4y o 5L (2016
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Table 4. Plant height mean, yield of fresh fodder and yield of dry matter in Maragheh and
Tikmeh Dash stations.

S el ofles g \J;ieél;f?f;; o Cn e eS|
Yield of dry matter Class fodder Class (e L) Ecotype
(kg/ha) (kg/ha) Plant Heigth (cm)
2022 bc 3602 bc 45 1
2911 a 5221 a 48 2
1666 de 2952 de 48 3
2340 b 4114 b 52 4
1943 c 3411 bc 43 5
1531 e 2676 de 44 6
1587 e 2808 de 41 7
2452 b 4373 b 51 8
2310 b 4069 b 48 9
1801 cde 3187 cd 42 10
2397 b 4223 b 43 11
1248 f 2197 e 43 12
1957 bc 3474 bc 49 13
1842 cd 3247 bed 43 14
1896 cd 3317 bc 43 15
2305 b 4079 b 45 16
1885 cd 3317 bc 44 17
1949 c 3430 bc 44 18
2240 b 3977 bc 45 19
1876 cd 3306 bc 45 20
2475 b 4336 b 49 21
1805 cde 3185 cd 46 22
1814 cde 3172 cd 43 23
2338 b 4123 b 46 24
2039 bc 3601 bc 45 25
1677 de 2938 de 46 26
1947 c 3446 bc 44 27
Oelee
2009 3548 45 S
Total
Mean

oSSl slaials sz aesl ulul oo 0V Jlaiml mhas jo s le S i By aS oo Sl g 2 40

IRV PP NPT\ CES IRE

In each column, the means with common letters have no significant difference at the 1%
probability level based on Duncan's multi-range test.
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Table 5. The average height of the plant at the time of harvesting in the two
stations of Tikmeh Dash and Maragheh

aél e ity lodeSls RRY
Maragheh Class Tikmeh Dash Ecotype
40 bcd 48 1
49 b 47 2
47 bc 49 3
49 b 51 4
32 ef 50 5
38 bcd 48 6
34 def 47 7
54 a 50 8
46 bc 50 9
31 ef 50 10
38 cd 47 11
36 de 47 12
47 bc 49 13
37 de 48 14
38 cd 47 15
38 cd 49 16
32 ef 51 17
38 cd 48 18
43 bc 47 19
36 de 50 20
45 bc 51 21
38 bcd 52 22
31 ef 51 23
40 bcd 50 24
41 bcd 47 25
41 bed 50 26
38 cd 48 27
40 49 S ol
Total Mean

0905 lel a0 ) Jlao] e 50 iyl S jiie By a5 ole 1Sl gt 2 00
il o (55l pre BT A8l STls (glassls v

In each column, the averages that have common letters have no significant
difference at the 1% probability level based on Duncan's multi-range test.
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Table 6. Variance analysis of alfalfa ecotypes and cultivars evaluated for regrowth after

harvest in dry conditions at Tikmehdash station and autumn dormancy score at Tikmehdash
and Maragheh stations.

Slay o (2 Nke
Mean of square sol3l a0 JOUES I 0N
ol al, ol SdZe Ay Cuk yun df S.0.vV
Fall growth rate Regrowth speed
1030.5™ 40126™ 1 J
Year
39.5™ 179" 2 "_’53 .
Replication
195 10.6 2 Jl Ll
R/Year
13.9° 174.3" 26 w5
Ecotype
Lo x oS
8.3™ 168.3™ 26 J oy
Ecotype x Year
8.1 32 104 5 stalesl ol

E>

*% *‘ns

ao0 S gz Jliol mhaw jo lo g g o pixe e i AT
ns, *, ** : Non-significant and significant at 5% and 1% probability levels, respectively.
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(Y Jeaz) il el
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Table 7. Mean comparison of alfalfa ecotypes and cultivars evaluated for regrowth after harvest in dry
conditions at Tikmeh Dash station

L5l

kli/lfa.ﬁ P> Jlo Nl e o oS

(cm) Second Year  Class First Year Class Ecotype
14 15 de 12 a 1
16 24 bc 7 bc 2
15 24 bc 7 bc 3
15 28 b 3 de 4
9 15 de 4 de 5
13 19 c 7 bc 6
12 16 cde 8 bc 7
23 34 a 11 ab 8
17 24 bc 10 ab 9
12 14 de 10 ab 10
12 16 cde 8 bc 11
14 18 c 10 ab 12
17 24 bc 10 ab 13
13 18 c 9 abc 14
11 19 3 de 15
12 19 4 de 16
9 10 ef 9 abc 17
9 16 cde 2 e 18
16 26 b 6 bcd 19
12 17 cd 6 bed 20
17 23 bc 10 ab 21
13 17 cd 8 bc 22
7 12 ef 2 e 23
14 19 c 9 abc 24
14 21 bc 7 bc 25
14 21 bc 6 bed 26
14 17 cd 12 a 27
13 19 7 F ol

Total Mean
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In each column, the averages that have common letters have no significant difference at the 1%
probability level based on Duncan's multi-range test.
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Extended abstract

Introduction: Alfalfa is one of the most important perennial forage plants, which has a certain
advantage over other forage plants due to its important nutrients, including protein, minerals, various
vitamins, and forage palatability. It is highly adaptable to cold and temperate climates, and also has
the ability to increase soil fertility due to its nitrogen fixation. Research has shown that there is
sufficient diversity in terms of different traits between alfalfa ecotypes in water deficit conditions,
and it is possible to introduce suitable alfalfa cultivars for rainfed cultivation in the semi-arid
conditions of the country.

Methodology: In order to evaluate the yield and quality of 25 alfalfa ecotypes along with two control
varieties under rainfed conditions and to introduce the most suitable ecootypes, a research was
performed as randomized complete blocks design with three replications in Tikmeh Dash and
Maragheh dryland research stations during 2020-2023 cropping years. In addition to evaluating fresh
forage yield and dry yield, other agronomic traits including plant height at harvest, regrowth rate
after each harvest, and autumn dormancy score were measured in the ecotypes evaluated. After
measuring the traits at both stations, a combined analysis of variance was performed based on
randomized complete blocks design during three years.

Research findings: The results showed that there was a significant difference between the studied
ecotypes in terms of measured traits (p<0.01). The average fresh forage yield of all ecotypes
investigated in Tikmeh Dash and Maragheh stations was 4148 and 2469 kg/ha, respectively, and the
average yield of dry matter was estimated as 2469 and 1550 kg/ha, respectively. The results showed
that the total average yield of fresh forage and dry matter in two stations was 3548 and 2009 kg/ha
respectively. Ecotypes No. 2 and 12 showed the highest and lowest fresh forage yields. The highest
yield of dry matter belonged to ecotype number 2 (2911 kg/ha) and the order of ecotypes in terms of
these two traits was almost the same and after ecotype number 2, ecotypes number 21, 8, 12, 4, 24,
9, 16 and 19. In general, ecotypes number 2, 8, 21, 24 and 4 were identified and selected as the best
ecotypes in rainfed conditions.
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