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Mandegar, new alfalfa cultivar, with appropriate forage yield and stability,
suitable for cultivation in cold and moderated cold regions
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Table 1. Characteristics of genotypes studied on preliminary experiment during 2012-2013

s 85 oabe Slasie Y NPy Coabe Slaseie

No. Genotype Nature Characteristic No. Genotype Nature Characteristic

1 LakLak (101) Hamedani Sla Improved genotype eliMol s gs | 17 D202 Moderate Juzxs Improved genotype ool s 555
2 Amo zeinedin (102) Gharahyunjeh <., Improved genotype eliMol s gs | 18 D203 Moderate Juzxs Improved genotype ool s 555
3 KFA17(AHANG) (103) Hamedani Slwa Improved genotype elimMol g3 | 19 D204 Moderate Juzxs Improved genotype ool s 555
4 Synkaraj (104) Coldess &3  Multi strain synthetic sl L ¢Sz | 20 D205 Moderate Juaxe Improved genotype ool s 555
5 KFA6(105) Gharahyunjeh <., Improved genotype eli Mol s g5 | 21 D206 Moderate Juzxs Improved genotype ool s 555
6 Hamedani (106) Coldess &3, Improved genotype oli Mol s gy | 22 D207 Moderate Juaxe Improved genotype ool s 55
7 SynTabriz (107) Coldess &3 Multi strain synthetic sl i ¢S | 23 D208 Moderate Juzxs Improved genotype ool s 55
8 Cody (108) Coldess &3, Exotic cultivar s, | 24 D209 Moderate Juaxe Improved genotype ool s 555
9 KFA16(109) Hamedani Sla Improved genotype oli Mol s g5 | 25 D210 Moderate Juaxe Improved genotype ool s 555
10 Ranger (110) Coldess &3, Exotic cultivar by | 26 D211 Moderate Juaxe Improved genotype ool s 555
11 Gharghologh (111) Gharahyunjeh <<, .3 Local ecotype sy | 27 D212 Moderate Juaxe Improved genotype o.ts Mol s 5
12 Mohajeran (112) Hamedani slwa  Local ecotype wrosss | 28 D213 Moderate Juaxe Improved genotype sl s 5
13 MFA (113) Coldess &3, Improved genotype sli Mol s g5 | 29 D214 Moderate Juaxe Improved genotype sl s 5
14 Gharahyunjeh (Azar-114)  Coldess &3, Improved genotype eli Mol s g5 | 30 D215 Moderate Juaxe Improved genotype ots Mol s 5
15 Galebani (115) Gharahyunjeh  «w, .3 Local ecotype wrosss | 31 D216 Moderate Juaxe Improved genotype ots Mol s 5
16 D201 Moderate Jams  Improved genotype oli Mol gy | 32 D217 Moderate Juaxe Improved genotype ots Mol s 55
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Table 2. Name and origin of genotypes studied in final evaluation during 2017-2018

sy Sl 3l sy b/ |
s, oy 5 bl o Slabnta sy o S bl slae Claita
’ Climate o ’ Climate .
No. Genotype . . Characteristics No.  Genotype . . Characteristics
Preference/Genotype identity Preference/Genotype identity
1 LakLak S = (S 3 g S Bl Do o= oMol i 55 6 MFA (S gemsd p 3 Ol - Doy S o el Mol i 55
Coldness-Hamedani Improved genotype from Hamedan Coldness Improved genotype from Khorasan Razavi
‘ a0l e (st 3 adsm Dol 3 55 ) O g8 ol (55528”0123 - ksl 5
Slden — 3 Lixe
2 KFA17(AHANG) < S . Improved genotype from Mohajeran valley- 7 201 Improved genotype from Agriculture college,
Coldness-Hamedani Moderate X
Hamedan Tehran Univ.
O 5 ol (6555128 00 ils — ok Dol i 55
. e C; okl 515 S e oL > 8008 > ) (& =2 )
3 Synkaraj = o ; . 8 203 Improved genotype from Agriculture college,
Coldness Multi strain cultivar improved in Karaj Moderate .
Tehran Univ.
. S Sl 53T s o LA (b Sl ekt 3 55 ) 0l g8 o8l (53558 atStils —osi Sl 3 55
590 8 — Lixe
4 KFA6 TS TSR . Improved genotype from Galeban valley in 9 207 Improved genotype from Agriculture college,
Coldness-Gharahyunjeh = Moderate k
East Azarbaijan Tehran Univ.
Oy ol (53,5518 0aSitils ol - Mool i 55
. (o ;f_,;,“.x.zcwhp\;xg-ﬁ.;;w Jkima o 2803 ° . c S
5 SynTabriz R - ; . 10 210 Improved genotype from Agriculture college,
Coldness Multi strain cultivar improved in Tabriz Moderate

Tehran Univ.
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Table 3. ANOVA of split-plot in time for the studied traits

Mean of squares clu » 5k

@357 45

e

SOV daf Gy plisl 6l sluw 5 agde s Sles St ab e 3 Shas
Plant height No. of stems Fresh forage yield Dry forage yield

Replication RS 2 1206.7 10749.8 86.6 29
Genotype s 31 99.6" 3549.6" 22.9* 1.5"
Cut o 5 2613.7* 894918.3" 623.4™ 43.8"
Gen.xCut o xesss 155 70.7* 2408.6" 10.4™ 0.77*
Rep. xCut e XSS 10 311.0™ 27851 26.4™ 2.7
Error L= 310 44.5 1887.2 5.8 0.35
CV% o ks <o b Aoy 8.7 15.3 21.1 20.1

Aoy 50 a@ldb::—\c]a.,:);)bw;)bw@))ul e b pl s o s g e
* and ** are non-significant, significant at 5 and 1 percent probability level, respectively.
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Table 4. Mean comparison of the studied traits of genotypes for each cutting harvest

Gy gl sl sl e s Shes St b gle 3 Slas
P (e s8le) (cf,“.a)b) (S s o) (S s o)
Genotype Plant height No. of stems  Fresh forage yield Dry forage yield
(cm) (per m?) (tha'!) (tha!)
LakLak (101) 7556 ab 30933 a 12.21 abc 3.26 ab
Amo zeinedin (102) 75.67 ab 298.89 abc 10.51 a-d 2.82 a-d
KFA17(AHANG) (103) 72.06 b  276.00 abc 11.27 a-d 3.07 abc
Synkaraj (104) 7439 ab 29133 abc 11.32 a-d 3.13 abc
KFA6(105) 7417 ab  290.67 abc 1091 a-d 3.04 abc
Hamedani (106) 7728 ab 289.78 abc 11.06 a-d 291 abc
SynTabriz (107) 7378 ab  292.00 abc 11.00 a-d 2.99 abc
Cody (108) 73.50 ab 297.11 abc 10.11 bed 2.55 bed
KFA16(109) 7283 b  283.56 abc 10.65 a-d 2.78 a-d
Ranger (110) 75.06 ab 25844 abc 8.48 d 2.21 d
Gharghologh (111) 7339 b 279.56 abc 10.84 a-d 2.79 a-d
Mohajeran (112) 7372 ab  253.11 bc 9.74 cd 2.55 bed
MFA (113) 7717 ab 271.56 abc 11.99 abc 3.08 abc
Gharayonjeh (Azar-114) 7533 ab  282.89 abc 1049 a-d 2.56 bed
Galebani (115) 76.94 ab 278.00 abc 11.22 a-d 2.84 a-d
D201 7933 ab 30444 ab 12.52 abc 3.12 abc
D202 7622 ab 291.11 abc 11.01 a-d 2.90 abc
D203 7839 ab  290.67 abc 1291 ab 3.34 a
D204 7850 ab 28444 abc 1222 abc 3.20 ab
D205 7933 ab 27222 abc 10.26 bed 2.64 a-d
D206 7872 ab 28622 abc 12.57 abc 3.31 a
207 7528 ab 278.67 abc 12.88 ab 3.33 a
D208 7578 ab  284.89 abc 11.08 a-d 292 abc
D209 73.53 ab 286.89 abc 1221 abc 3.20 ab
D210 76.00 ab 29578 abc 13.35 a 3.34 a
D211 7403 ab 27322 abc 1098 a-d 2.84 a-d
D212 81.83 a 290.44 abc 12.89 ab 3.27 ab
D213 7739 ab 29622 abc 12.65 abc 3.19 abc
D214 78.17 ab  289.00 abc 11.89 abc 3.03 abc
D215 80.33 ab 290.67 abc 12.40 abc 3.13 abc
D216 7625 ab 24622 c 9.93 bed 2.47 cd
D217 76.17 ab  264.89 abc 10.29 bed 2.68 a-d

51 (51 e Bkt S U SINUKL 05057 /00 Dt el s ailie g b 3lkel e gt 2 55
Means in each column with a similar letter have non- significant difference at 5% probability
level based on SNK test.
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Fig. 1. Diversity of superiority measure versus mean of dry forage yield (tha™)

for 32 genotypes.
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Table 5. Combined ANOVA for the studied traits in four locations and two years
(2017-2018)

S.O.V. s e SlTars jadoShe S b S
-C df Fresh forage yield Dry forage yield
Location (L) o 3 19731.07** 694.14**
Rep. (L) (V) LS 8 468.37 23.82
Genotype (G) s 9 231.01* 12.56**
GxL OeX s gy 27 226.14%* 11.63**
GxRep (L) (O LS X gy T2 114.93 4.57
Year (Y) Juw 1 9545.77** 946.85%*
YL O XJe 3 4488.05%* 396.98**
YxG 85 XAl 78.87** 3.77**
YXLxG X OeX e 27 72.1%* 3.63%*
YxRep (L) (O ,S X Je 8 77.35% S.17%*
Residual skilesl 72 29.02 1.38
CV% o O W 9.28 8.05

Al hoy3 ) 5 o y3 0 bzl Szl o 3 i3 gae Ot Kol i ia ¥H 5 ¥
* ** are significant at 5% and 1% level of probability, respectively

Table 6. Combined ANOVA for the studied traits in Khoi during two years (2017-2018)

SOV Ty o137 a3 J}"é}lﬁ:)ﬂ& d{;:-u}l;;ﬂ‘.;

T < df Fresh forage yield Dry forage yield
Replication (R) S 2 4.19 0.00
Genotype (G) w55 9 13.69™ 1.01m
GxR SSxesss 18 1.35 0.594
Year (Y) Ju 1 3011.83™ 368.03™
YxG 55 X 9 0.97 s 0.27 "
YxR S Xl 2 1.82 0.00
Residual sbiledl 18 1.41 0.88
CV% s o b 10.31 8.75

Al e 3 gme O o 5 doys ) Dzl o 3l gine (S| Kby o 4 S 5 FH
** and ns are respectively significant at 1 percent probability level and non-significant.
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Table7. Biennial mean (2017-2018) of dry forage yield (tha') and superiority measure of the studied genotypes in different locations

35 85 poll
- e e s s aibte g Sk s Superiority measure
Genotype Mashhad  Tabriz  Borojerd  Karaj (Mashhad, Tablr\;[ziagorojer d, Karaj) Khoi u;[';; :’ Altdh;a?
(Four locations)  (Five locations)

LakLak 15.72 12.13 21.00 11.67 15.13 10.53 1.80 1.51
KFA17(AHANG) 16.07 11.33 19.10 13.13 14.91 10.38 2.52 2.12
Synkaraj 14.30 11.17 21.45 13.52 15.11 10.02 2.02 1.80
KFA6 16.17 12.42 19.78 10.85 14.80 10.82 2.72 2.24
SynTabriz 15.10 11.18 18.08 10.35 13.68 10.72 5.93 4.79
MFA 16.27 12.48 17.37 10.57 14.17 10.38 5.00 4.11
201 15.18 11.78 21.92 14.15 15.76 11.18 0.72 0.58
203 15.93 10.95 20.00 13.03 14.98 11.12 1.55 1.25
207 14.20 11.12 17.15 12.47 13.73 11.33 4.92 3.94
210 15.02 11.13 14.78 13.97 13.73 10.75 7.69 6.20

I e 15.40 11.57 19.06 12.37 14.60 10.72 3.49 2.85
Total mean
LSDsq, 2.46 2.46 2.46 2.46 1.23 0.93 1.80 1.51

GBS 3 ¢ S AS) S 5:80ke 4 o 3 Shae (55 Ol s 200 100

Superiority of yield to total mean (kgha'!)

\7
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Table 8. Biennial mean of qualitative traits of the studied genotypes in Karaj

<S55 £ oS Sokool oy o 53 Jglomal ;8 ST gl b
Genotype Crude protein (%) Acid detergent fiber (%) Ash (%) Crude fiber (%)

LakLak 18.61 34.25 7.40 39.51
KFA17(AHANG) 18.71 34.32 7.44 38.06
Synkaraj 19.63 34.34 7.39 39.28
KFA6 18.75 34.80 7.42 39.49
SynTabriz 18.35 34.42 7.34 38.91
MFA 18.41 34.97 7.36 39.89
201 18.45 34.12 7.45 39.86
203 18.23 34.39 7.46 40.22
207 18.59 34.28 7.37 40.68
210 17.96 33.83 7.44 40.02
Mean ol 18.57 34.37 7.41 39.59
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Table 9. Mean of Alfalfa mosaic virus-AMYV in alfalfa cultivars with two times
infections and two strains (AMVm, AMVs)

o3n3 Ol 4 g

SIS s 4 e

AMVm AMVs
) FRTSNRCRERS W
Genotype O P S B R R S N P P P RGP
Mean 2thtime 1%time Mean 2thtime 1% time Calises
Mean of all
KFA1 1.2 1.2 1.2 1.8 1.8 1.8 1.6
KFA6 1.8 1.8 1.8 2.0 2.0 2.0 1.9
KFA7 1.8 1.8 1.8 2.2 2.2 2.2 2.0
KFA9 2.2 2.2 2.2 2.4 2.4 2.4 2.3
KFA15 2.0 2.0 2.0 2.2 2.2 2.2 2.1
KFA16 33 33 3.2 35 3.6 34 34
KFA17 3.1 3.2 3.0 33 34 3.2 3.2
Diabloverde ss,55tLs 0.2 0.2 0.2 0.8 0.8 0.8 0.5
Siriver sss e~ 0.8 0.8 0.8 1.0 1.0 1.0 0.9
Sequel b 1.2 1.2 1.2 1.3 1.4 1.1 1.3
Hamedani Sles 2.2 2.2 2.2 2.4 2.4 2.4 2.3
Gharahyunjeh «xyo5 2.8 2.8 2.8 3.3 3.4 3.2 3.1

P KFAG szl 3 535 53 amigy ot & i (65l Sl oy 5 0ka =V 0 St
dk&uébtﬂ)udu)b (r)\lﬁ)w\.w) Jdals CG)‘LWL&A
Table 10. Mean of disease severity of alfalfa downy mildew in KFA6 genotype
compared to susceptible and resistant cultivars across different years and locations.

aibete Ol Oldken Ol Olken ol (Sl
Location Zanjan Hamedan Zanjan Hamedan  (las,; KL Greenhouse
Ju 14 1Y) yyay Y4y Mean of fields 1YY
Year 2012 2012 2013 2013 2013
KFAG6 (S) 50 17.3 90 56.6 53.5 65
Yazdi (S) 70 63.3 91.6 76.6 75.4 67.5
Kiseverdi (MR) 5.7 3.3 31.6 6.6 11.8 7.5

=S 5 HLiSa 53 5 VYA SOV
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Table 11. Three years mean comparisons of recorded traits of genotypes

Sop ol oSz s Ko oals s Slos ) S s Ses S 0350 o 5y s S St s b s s 03378 S5 Cas
N (852 ) (802 ) (2 ) (5222 ) ~ glzgot ni)tig;en ’ Sﬁbbl;ig:rog;n R;;ot);ijgsogeil (52 S0 52 (’?};)

Genotype Shoot dry matter Stubble dry matter Root dry Total biomass . . o Biological nitrogen fixation

(tha™!) (tha™") Matter (tha!)  yield (tha™") content (%) Content (%)  Content (%) (kgha'ly )
KFA6 13.57 ab 2.08a 5.86a 21.63 ab 2.68 ab 1.7a 1.4a 185.68 abc
KFA9 12.38 ab 1.97a 6.23a 20.46 b 2.72 ab 1.6a 1.4a 167.17 abc
KFA17 13.38 ab 2.03a 7.34a 22.79 ab 2.80 a 1.5a 1.6a 227.71 ab
KFA2 12.10b 1.86a 5.75a 19.72 b 2.78 ab 1.6a 1.4a 153.83 be
KFA7 12.88 ab 2.02a 7.55a 22.51 ab 2.63b 1.7a 1.3a 172.56 abc
KFA15 12.34 ab 2.03a 5.98a 2042b 2.71 ab 1.5a l.1a 136.51 ¢
KFA13 12.57 ab 2.08a 7.00a 21.49 ab 2.79 ab 1.6a 1.4a 180.70 abc
KFAll 12.83 ab 2.07a 7.11a 21.89 ab 2.73 ab 1.6a 1.6a 205.08 abc
KFA1 12.93 ab 2.0la 5.78a 20.77 ab 2.74 ab 1.6a 1.3a 166.12 abc
KFA16 12.06 b 1.93a 5.70a 19.77b 2.70 ab 1.6a 1.5a 144.69 ¢
KFA3 12.32 ab 2.00a 8.03a 22.21 ab 2.77 ab 1.7a 1.5a 199.49abc
Bami 13.83 a 2.04a 8.33a 2434 a 2.67 ab 1.6a 1.6a 236.28 a
Mean 12.77 2.01 6.72 21.5 2.73 1.6 1.4 181.32

Il g Syl V.AL' Az 3 O Jlez] c\e,»J; ﬁl:Q}a}TwLﬂlﬁ@}uﬁ); Gl (o9 > U le.nh'ﬁiil._.n
-Based on Duncan’s test, means in a column with the same letter do not differ significantly (p < 0.05).
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Table 12. Mean comparisons of fall dormancy scores of genotypes over years and locations.

Jgeme 28 dob L oss
Y oS85 Conventional plantation Spaced plantation
No. Genotype oSl Pl SR e S il Sl Sl SR e S il
Mean  Variance /CV Min-Max Mean  Variance /CV Min-Max
1  LakLak 3.8 fg 1.30 29.89 22-52 4.0 fg 0.12 8.76 32-406
2  KFA17(AHANG) 4.6def 0.24 10.76 3.0-5.8 43efg 027 11.98 32-5.0
3 KFAl6 4.3 efg 0.50 16.56 24-52 43efg 021 10.74 3.0-5.0
4  KFAIl5 4.4 efg 0.40 14.43 2.1-54 4.1efg 032 13.69 32-52
5 KFA2 4.4 efg 0.33 13.15 3.1-52 4.1efg 0.16 9.59 3.0-438
6 KFAI13 4.4 efg 0.55 17.00 34-5.6 4.0efg 0.52 17.83 32-6.0
7  KFA6 4.3 efg 0.23 11.33 33-54 45d-g 033 12.84 3.8-5.7
8 KFA9 4.3 efg 0.34 13.36 32-58 42efg 024 11.57 3.0-538
9 KFA7 55bed  1.16 19.70 3.8-6.8 54bed 098 18.4 42-179
10 Nikshahri 69a 3.02 25.20 42-94 6.0a 4.07 33.49 4.0-9.5
11 Baghdadi 6.7a 3.16 26.51 4.1-9.0 6.1a 4.45 34.49 3.6-9.7
12 Yazdi 6.1 ab 1.97 23.00 43-84 55abc 1.28 20.47 3.8-7.0
13 Bami (Shahdad) 6.2 ab 1.82 21.90 4.0-8.0 44d-g 039 14.03 32-56
14 Bamil 6.8a 2.76 24.38 43-92 5.7 ab 2.05 25 4.0-9.0
15  Kisverdai 3.6 fg 1.13 29.31 24-52 4.1efg  0.59 18.67 26-54
16  Mesa-sersa 5.7 be 0.6 13.69 45-7.6 4.7c-f 0.62 16.98 3.8-7.7
17  Diablo-verde 3.7 fg 1 26.81 24-51 39fg 0.36 15.22 3.0-438
18  Commandor 35¢g 0.37 17.4 23-44 33¢g 0.68 23.52 24-54
19  Siriver 4.3 efg 0.41 15 34-52 43efg 034 13.5 3.6-5.6
20  Sequel 49cde 045 13.71 4.0-6.8 50b-e 049 14.06 40-72
Total mean oS 49 1.09 19.16 2.1-9.4 4.6 0.92 17.24 2.4-9.7

I 13 e Sl o3 D e o 3 (S5 0505 bl 00 s a3 e O b sla il
-Means in each column with the same letter do not differ significantly (p < 0.05) using Tukey' range test.
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Table 13. Water consumption productivity of forage yield and biomass yield of KFA6 genotype under four irrigation regimes during 2016-2018.

ey 0T 5500

W5l

STl ST lads 5 0o . &DQ}L‘ )}Q&G (e o (’}f}";) ujc,“'j ;ﬁs,.; N}:f’w’j ‘E wb]» S M =
Trrigation Volume and T (6225 Water productivity O 52 ) (oo o 1 5 58 2 S8
. . . Genotype Dry forage yield . Biomass yield Water productivity Harvestable to unharvest
regime times of Irri. ) of forage production 1 : : ; .
(tha!) (kgm?) (tha'!) of biomass production able yield ratio
(kgm)
S S Sl 55 oK
Mean of warm-region’ 10.99 1.01 17.45 1.57 1.9
- . o genotypes
b5 kT Le5 W02 oSz VAP 6 11.98 1.10 18.35 1.69 2.0
Full irrigation 10866 m™ in 17 times . 2
Jlindl (6 o3 o Slad 535 Lo
Mean of cold/moderate-region’s 10.06 0.93 16.46 1.51 1.6
genotypes
S § Slac 55 oSl
Mean of warm-region’s 8.91 0.95 15.54 1.65 1.5
RIMESTIAR .. . genotypes
No -waterinC: 9‘3‘5’1“’{’;’&‘: X # KEA6 10.28 1.09 16.48 175 1.8
for 20 days mn 15 times L &
Y Joinel (s o Slad 55 Nl
Mean of cold/moderate-region’s 8.17 0.87 13.98 1.49 1.4
genotypes
e S Sa 55 S0k
Mean of warm-region’s 6.92 0.84 14.37 1.74 1.0
EIMESTIA O .. . genotypes
No -Waterind; Eé}é;'r;;;—é.in :‘1 i r’r‘l'e"s“ KFA6 722 0.87 1437 1.73 1.0
for 40 days Jins (s o (A5 55 e
Mean of cold/moderate-region’s 6.04 0.73 12.53 1.51 1.0
genotypes
S § Slacd 55 oSk
Mean of warm-region’s 6.17 1.15 13.70 2.55 0.9
Sk ds o e Eenotypes
No-watering 3702 575 KFA6 6.23 116 13.86 2.58 0.9
for 60 days Jtins] (6 o3 o Slaed 555 o S0be
Mean of cold/moderate-region’s 5.86 1.09 11.69 2.18 1.1

genotypes
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Table 14. Morphological, agronomical and qualitative characteristics of Mandegar (KFA6) cultivar.

“I:Tg.’ Characteristics Sladein Mandegar (KFAG6) G;T;E)i i
1 Fall dormancy score Sl Ol 0 e 4-5 4-5
2 Nature of cultivar Sy Population > Population s
3 Origin lee  Iran olyt Iran ol
4 Plant height (cm) @y p il 70-80 70-80
5 Days to harvert Sl b ey 5 Ske 35 -
Spring cut ole o 35-40 -
Summer cut Gl 28-30 -
Fall cut osmb o 35-40 -
6 Seeds per pod CME s @l sl 4-5 4-5
7 1000 Seed weight (g) 4l 558 05 2-2.5 2-2.5
8 Seed yield (kgha™) Sy s Shee K 364.8 -
9 Dry forage yield (tha™) (6,850 eSLos ke 5 Shae 5, Kla 14.00 11.36
10 Yield stability s See ,lut High Yt Good o
11 Biological nitrogen fixaton (kgha'year™) 05978 K58 pe S 185.7 -
12 Water consumption productivity (Normal irrigation) (kgm™) by Lol 53 OT (690, opS0la 1.1 -
13 Crude protein (%) Pl g s Lo ys 18.75 15.93
14  ADF (%) ol o 53 5> ploali 5 Asys 34.8 33.77
15 CF (%) el 5 o> 39.49 -
16  ASH (%) IS Sl Ay 7.42 9.44
17 Alfalfa downy mildew LI ¢S e )l w4 28Ty Susceptible ol -
18 Alfalfa mosaic virus iy Slse s s obewa STy Semi-resistant pylie 4es -
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suitable for cultivation in cold and moderated cold regions

M. A. Mofidian', A. Moghaddam?, V. Rahjoo?, H. Monirifar3, A. Tabatabaee,
M. Shahverdi’, K. Kharazmi®, M. Jafariani’, Gh. R. Taherioun®, Sh. Farzadfar®,
M. T. Feizbakhsh'® and J. Souri'!

1 and 2. Assistant professor and Associate professor, respectively, Seed and Plant Improvement Institute,
Agricultural Research, Education and Extension Organization (AREEO), Karaj, Iran.

3. Associate professor, Agronomy and Horticulture Department, East Azerbaijan Agricultural and
Natural Resources Research and Training Center, Agricultural Research, Education and Extension
Organization (AREEOQ), Tabriz, Iran.

4. Associate professor, Agronomy and Horticulture Department, Yazd Agricultural and Natural
Resources Research and Training Center, Agricultural Research, Education and Extension
Organization (AREEOQ), Yazd, Iran.

5. Assistant professor, Agronomy and Horticulture Department, Lorestan Agricultural and Natural
Resources Research and Training Center, Agricultural Research, Education and Extension
Organization (AREEO), Borojerd, Iran.

6. Assistant professor, Agronomy and Horticulture Department, West Azerbaijan Agricultural and
Natural Resources Research and Training Center, Agricultural Research, Education and Extension
Organization (AREEOQO), Khoi, Iran.

7. Researcher, Agronomy and Horticulture Department, Khorasan Razavi Agricultural and Natural
Resources Research and Training Center, Agricultural Research, Education and Extension
Organization (AREEQ), Mashad, Iran.

8. Researcher, Agronomy and Horticulture Department, Zanjan Agricultural and Natural Resources
Research and Training Center, Agricultural Research, Education and Extension Organization
(AREEO), Zanjan, Iran.

. Associate professor, Iranian Research Institute of Plant Protection, Agricultural Research, Education
and Extension Organization (AREEO), Tehran, Iran.

10. Associate professor, Agronomy and Horticulture Department, Golestan Agricultural and Natural

o

Resources Research and Training Center, Agricultural Research, Education and Extension
Organization (AREEOQO), Gorgan, Iran.

11. Researcher, Agronomy and Horticulture Department, Hamedan Agricultural and Natural Resources
Research and Training Center, Agricultural Research, Education and Extension Organization
(AREEO), Hamedan, Iran.

ABSTRACT

Mofidian, M. A., Moghaddam, A., Rahjoo, V., Monirifar, H., Tabatabaee, A., Shahverdi, M., Kharazmi, K.,
Jafariani, M., Taherioun, Gh. R., Farzadfar, Sh., Feizbakhsh, M. T., and Souri, J. 2025. Mandegar, new alfalfa
cultivar, with appropriate forage yield and stability, suitable for cultivation in cold and moderated cold regions.

Research Achievements for Field and Horticulture Crops Journal 14 (1): 1-29. (in Persian).

Breeding of genotypes with high forage yield and broad and narrow-sense adaptability to
the main forage production areas of the country, plays a significant role in the sustainability
of alfalfa forage production. Alfalfa cultivar Mandegar (KFA6) is the result of breeding of
Galebani genotype from Gharahyunjeh population. This genotype has been subjected to mass
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selection since 2010 in two stages. Improved genotype (KFA6) was cultivated in an isolated
field and polycross crosses were performed between all plants. The preliminary yield trial of
the improved genotype (KFA6) with 31 genotypes, including the primary Galebani genotype,
was conducted in a randomized complete block design with three replications for two years
(2012 and 2013) in Karaj. The average of dry forage yield of the improved genotype KFA6
was higher than the average of 31 genotypes and also the average yield of the primary
Galebani genotype and genotypes of the source of Gharahyunjeh population with a non-
significant difference at 5% probability level. In order to compare forage yield and determine
the adaptability (agronomic value), the improved genotype of KFA6 along with 9 dominant
genotypes of cold and temperate cold regions of the country were studied in a randomized
complete block design with three replications in five regions of Karaj, Tabriz, Khoy, Borujerd
and Mashhad during 2016 to 2018. The results showed that the improved genotype of KFA6
with an average of annual dry forage yield of 14 tha! had an increase of 2.36 tha! compared
to the initial Galebani genotype and also based on the stability statistic of the calculated
superiority this genotype was a stable genotype with a value of 2.62 compared to the average
value of studied genotypes. The values of crude protein (CP), acid detergent insoluble fiber
(ADF), crude fiber (CF) and total ash in the improved genotype of KFA6 were 18.75, 34.8,
39.49 and 7.42%, respectively, with a non-significant difference at 5% probability level. The
new genotype of KFA6 with an average of 185.7 kgha™! per year of biological fixation of
nitrogen, the average water productivity based on dry forage yield and total biomass in full
irrigation conditions equal to 1.10 and 1.69 kgm™, respectively, and its higher tolerance to
alfalfa mosaic virus disease was an advantage over the other native genotypes. According to
the all results, this genotype was named and introduced in the cold and temperate cold regions
of Iran as Mandegar alfalfa cultivar.

Keywords: Cultivar Release, Forage Quality, Gharahyunjeh, Mass Selection, Water Use
Productivity, Yield stability.
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