[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.61186/jcb.15.47.30 ]

Journal of Crop Breeding Vol. 15, No 47, Autumn 2023 p: 30-40 @

o
1®

""Research paper"

Introduction of "Nafis'" the First Iranian Improved Alfalfa Synthetic Variety

Hassan Monirifar', Rasoul Kanani Notash?, Mohammad Ebrahim Sadeghzadeh’ and
Nader Zahi*

1- Horticulture and Crops Research Department, East Azarbaijan Agricultural and Natural Resources Research and
Education Center, AREEO, Tabriz, Iran, (Corresponding author: monirifar@yahoo.com)
2- Horticulture and Crops Research Department, East Azarbaijan Agricultural and Natural Resources Research and
Education Center, AREEO, Tabriz, Iran
3- East Azarbaijan Agricultural and Natural Resources Research and Education Center, AREEO, Tabriz, Iran
4- Organization of agricultural jahad of East Azarbaijan province
Received: 2 August, 2022 Accepted: 19 February, 2023

Extended Abstract

Introduction and Objective: Alfalfa (Medicago sativa L.), as the "queen of forage plants", is the
most important fodder plant all over the world, including Iran. One of the common methods in
alfalfa breeding is the improvement of synthetic verities. Numerous research activities for
breeding and cultivation of alfalfa have been done in Iran, but so far only two improved
populations have been introduced. This research was done to introduce the first synthetic variety
of alfalfa using alfalfa-rich germplasm.

Materials and Methods: For evaluation of the general combining ability of Azarbaijan alfalfa
ecotypes with polycross test and selection of synthetic variety parents, 30 native ecotypes were
collected from the Azarbaijan region, and polycross nurseries were conducted in East Azarbaijan
Agricultural and Natural Resources Research and Education Center, AREEO, Tabriz, Iran. The
30 half-sib families resulting from polycross nurseries were planted individually in pots and 30-
day old seedlings were transplanted to the field and various traits were measured for 3 years.
Based on 30 half-sib family's evaluation, 11 ecotypes were selected as parents for synthetic
variety. The selected superior ecotypes were polycrossed under controlled conditions and the
synthetic variety was produced. The synthetic cultivar was evaluated in several projects and
several locations over several years along with parental ecotypes and control cultivars.

Results: Statistical analyses showed significant differences among alfalfa half-sib families and it
is possible to select parents. The narrow sense heritability values of fresh and dry forage yield,
plant height, and ratios of the fresh and dry weight of leaves to the fresh and dry weight of stem
were estimated as 51%, 50%, 46%, 11%, and 19% respectively. According to the ability of the
general combination of ecotypes and especially based on fresh and dry forage yield, the top eleven
ecotypes were selected for synthetic seed production. Considering 30% selection intensity, the
expected genetic gain response for fresh and dry forage yield was calculated as 3.2 and 1.58 tons,
respectively, which was expected to be 18% and 17.5% for fresh and dry forage yield,
respectively. The ratios of fresh and dry weight of leaves to fresh and dry weight of stem showed
low narrow sense heritability, so the expected genetic gain responses for them were very low.
Conclusion: Based on the results of several studies, the average yield of fresh and dry forage
yield of the synthetic variety was 38609 and 10231 (Kg/ha), respectively. The superiority of this
variety for fresh and dry forage yield in comparison with control cultivar was about 22%. The
results of several research projects showed that the improved modified synthetic variety has the
necessary superiority to be introduced as a new agricultural variety to the farmers for widespread
cultivation and introduced and it was introduced as the first synthetic variety named Nafis.
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yield yield yield
4.5x10”ns 4.7x10”ns 328.3%* 97.0%* 398.1%* 2 Replication (R)
7.0x10** 4.0x10%* 67.8%* 16.5%* 66.6%* 29 Half- sib Family (F)
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2.0x10"ns 1.2x10*ns 86.9%* 37.7%% 153.8%* 4 Half- sib Family x Year
2.6x10** 1.6x10%* 7.3%* 1.4%* 5.7%* 58 RxY
9.0x10° 9.1x10° 3.4 0.7 3.1 116 Error 2 (RXFXY)
11.6 133 10.7 12.1 14.1 Coefficient of variation (%)

ns and **: no significant and significant at P < 0.01, respectively.
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Table 2. The means and the general combination of 30 half- sib families for fresh forage yield, dry forage yield, plant
height and leaf dry weight to shoot dry weight

P ale 4 Sy s Cons [ y) S ddgle 5,Slos 1y) y adgle 3 Slas
s el (3o lo) g2 £lis)| (Hbs oalals (s olals
Dry weight of leaves/Dry odlgls Plant height (cm) odlgls Dry forage yield 5) ] Fresh forage yield ?j ]
weight of stems b b (tons’ha) &5 (tons/%a) 5L
S5 s Half:sib <ok Halfsib <ol Half- ol Hatf-
Confblmng oSl family Sy Ok family S5 Ok family g oSl family

ability Mean Combining ~ Mean Combining Mean Combining ~ Mean

ability ability ability

0.026 0.46 7 7.53 80.59 7 341 12.43 7 6.68 24.82 7
0.021 0.46 21 4.16 77.22 30 2.23 11.24 30 4.50 22.65 30
0.005 0.46 22 3.77 76.83 29 1.92 10.93 29 3.87 22.02 29
0.001 0.44 13 331 76.37 3 1.71 10.73 3 3.46 21.61 3
0.001 0.44 2 2.82 75.88 23 1.56 10.57 21 3.15 21.29 21
0.001 0.44 10 2.73 75.79 22 1.45 10.46 23 2.93 21.07 23
0.001 0.44 11 2.64 75.70 21 1.34 10.35 5 2.70 20.85 5
0.001 0.44 16 245 75.51 5 1.27 10.28 22 2.56 20.70 22
0.001 0.44 20 1.87 74.93 25 0.88 9.89 25 1.78 19.92 25
0.000 0.43 6 1.24 74.30 13 0.83 9.84 27 1.66 19.81 27
0.000 0.43 17 1.01 74.07 12 0.54 9.55 13 1.09 19.24 13
0.000 0.43 25 0.94 74.00 27 0.07 9.08 12 0.41 18.56 12
-0.001 0.43 5 -0.15 72.91 10 -0.14 8.87 10 -0.28 17.86 10
-0.01 0.43 8 -0.49 72.57 16 -0.34 8.67 2 -0.65 17.50 8
-0.002 0.43 3 -0.58 72.48 8 -0.35 8.66 8 -0.70 17.45 2
-0.002 0.43 23 -0.67 72.39 9 -0.52 8.50 9 -1.05 17.10 9
-0.002 0.43 26 -1.11 71.94 11 -0.56 8.45 1 -1.14 17.01 1
-0.002 0.43 27 -1.65 71.41 20 -0.59 8.42 16 -1.20 16.94 16
-0.002 0.43 30 -1.66 71.40 6 -0.70 8.31 11 -1.42 16.73 11
-0.003 0.43 9 -1.91 71.15 1 -0.87 8.14 6 -1.77 16.38 6
-0.003 0.43 12 -1.95 71.11 2 -0.93 8.08 20 -1.89 16.26 20
-0.003 0.43 19 -1.95 71.11 18 -1.15 7.87 18 -2.32 15.83 19
-0.003 0.43 29 -2.06 71.00 15 -1.15 7.87 19 -2.32 15.83 18
-0.004 0.43 1 -2.17 70.89 4 -1.17 7.84 15 -2.36 15.78 15
-0.004 0.43 24 -2.59 70.47 14 -1.27 7.74 4 -2.58 15.57 4
-0.005 0.43 14 -2.64 70.42 24 -1.34 7.67 26 -2.71 15.43 26
-0.006 0.43 15 -2.81 70.25 26 -1.36 7.65 24 -2.75 15.40 24
-0.007 0.43 18 -2.91 70.14 28 -1.41 7.61 28 -2.85 15.30 28
-0.010 0.42 28 -3.25 69.81 19 -1.47 7.54 14 -2.97 15.18 14
-0.016 0.42 4 -3.95 69.11 17 -1.91 7.10 17 -3.86 14.29 17
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Table 3. Narrow sense heritability and additive variance for different alfalfa traits

Sy Sl 59 148l Sid 3s Sy poje la8le iy5e Go il S adgls 3,5 5 ddgle > Slos
Dry weight of leaves/Dry weight ~ Fresh weight of leaves/Fresh Plant Dry forage vield Fresh forage
of stems weight of stems height Y gey yield
)
19 11 46 50 51 oy
Narrow sense
heritability (%)
ol il
0.0000156 0.00007 21.04 4.52 18.48 Additive

variance
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Table 4. The expected gain based on half- sib progeny selection for alfalfa traits with 30% intensity

[l s 59

[48Ls 5559

Slo) &gy glis)l el i 1) 5 adgle > Slas
c e . «” 2 &) [ op) Kis adgle > Slas (Sapd
Sy J%T‘w% ‘-;)fﬁoff . (520 ) (l;sik (iSa
Dry weight o Fresh weight o : J :
leaves/Dry weight of leaves/Fresh P lalztcgle)lght Dry forage yield (tons/ha) F res}&g@%z)yleld
stems weight of stems
oly e
0.0063 0.0033 3.86 1.58 3.2 Expectfffgerfe{;
gain response
4 Comd Frly oy
() I8 oSke
1.4 0.68 5 17.5 18 Responses relative to

the total average(/.)
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Table 5. Alfalfa synthetic variety and ecotypes dry forage yield and plant heigh means in Malekan and Tikmahdash

stations in 2013-2015

Ol
Mean eS|
(oo (ko) wgy glas)| (HbSa /)5 0lS) S adgle 5 Slos Ecotype
Plant height (cm) Dry forage yield (kg/ha)
49bc 8550b Leghlan
50bc 8669b Sivan
56b 8890b Sattelou
44c 8429bc Gharababa
48bc 7596¢ Baftan
51bc 7188cd Ilanjough
49bc 8410bc Kkaje
55b 9399b Dizaj-Safarali
52bc 8611b Joshin
49bc 7009d Alhord
63a 9442b Ghara-Yonje
65a 11224a Synnthetic
50bc 7299¢ Check

oS €t 3 nli 5 St o3y glis ) 5 able >,Shos xSlin dulis - Jyx
Table 6. The means of alfalfa synthetic variety and check ecotype for fresh forage yield and plant height in Tabriz

plain
; . 5
Jlats! s o lol gl o> Variety o Jo
Probability level t ;‘rfcfg;f:gcgi S =l Trait Year
Synthetic Check
0.008 7.77 1166 77 66 (20 (o) B2 85
Plant height (cm) 2012
0.015 224 +15.1 30400 26400 (L2 53 £)SskS) iz w3 dgle 3 ,Slos
Total forage yield for 3 cuts (kg/ha)
0.05 2.07 +16.1 79 68 (o i) gy glis)
. e le . ; 2013
0.05 2.09 +22.8 14000 11400 (S 52 2ok (i S 5 ddsle 3 Slos

Forage yield for one cut (kg/ha)

sl 00 dpunlie Voo )3l 18 Hlude 4y Sitiw 1) Cato Hlaio Cad o pd ol 53 )b 5 olds Ao y> o+
+: The difference percentage is calculated by the product of the ratio of the trait value of the synthetic variety to the value of the control variety in 100.
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Table 7. Characteristics of "Nafis" alfalfa synthetic variety

e Mo St o) io b Sh
Check "Nafis" synthetic variety Trait
31589 38609 (ke 55 p)55kS) 5 adole 5 )Slos
Fresh forage yield (kg/ha)

8371 10231 (LS yd p,55kS) Siid odlo 3 Slas
Dry forage yield (kg/ha0

Lo Olo) g gl

70 78 (e 8 2 EW)
Plant height(cm)

18.17 234 PB (g do)d

Crude Prtein (%)
Sis oolo puin CulilB o)

26.7 322 Lo
Dry matter digestibility percentage (DMD)
13.6 15.6 ok (o0 (9 (Joow 0)lg2d Ao )
Acid detergent fiber (ADF)
46.7 50.9 ol 8)lgsd Aoy
Natural detergent fiber (NDF)
0.435 0.545 5l 3 G5 4 S g e
Fresh weight of leaves/Fresh weight of stems
0.390 0.474 St clo > &gy & S (559 Cupm
Dry weight of leaves/Dry weight of stems
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