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Table 1. List of alfalfa half-sib families analyzed in this study
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Table 2. Analysis of variance of poly cross design
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Figure 1. The dendrogram of cluster analysis of alfalfa half-sib families by using Ward method
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Table 3. Analysisof variance and heritability of agronomy triatsin alfalfa half-sib families

09 Comd +

SEOBT 5 s e P G R Sy o el e e Sk ol ok ol Ik NEERIE &g gl e
Lo Pl sl 0,53l S o>
W N W W N N W W N N W o oljl as >
iias Yoy iias s i £A ¥oA YEA Yaa YEA i s (goll a5y
VY- 2 oy AYIM VoAV ¥ Bital Y. WA /33A Ve IASY YIvYs VAN A (bs) baras J315 Slasyo :Skio
Y/eor® V'™ oo™ \SAISYA® \weva/ys'™ VAl AIYEY*® ra/Nov® Y /SYA" o/ovy® VA" (Yo Woamar oy Slasypo pSileo
FY/F0 YYIAS ve/50 ¥oNY Ya/y visv $IVD Yo /¥ o/ V- /DA (A (3033) Sl psis g ps
[¥YE Y HELYE DAY JoAdE[ oA SAYSELN SfYELY SIYVWVENF CBAVE VY- SNBYES Y VAL /Y SNYYE/ . NN Sy iy

A8l g 2l (ol olyan y pogad sdy Sl oygly AN g V0 Jlain] e 3 fosine g e sk Sy i T 0¥ S IS ot g e Jat Sl e 4t g

i - ili gy (AU sodlgls )3 (o) 390 (s dunlie ¥ Joa>
Table4. Mean comparison of afafahalf-sib familiesfor study triat

£

[ Downloaded from jch.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/jch.9.21.82 ]

(5) B S5 0jy (o) S K iy (k) I S (ake) e S Ui (o) x5 ol S (inc) Soum> ol e (s16) o, s (i) 5y 1) e
\YAFP YVIV-P /sy vivw? YEOYT Yo/ N e ¥ /T S M
W™ YEAT YIv® v/ar? YOIV Y/ N-a? £/0-% b5
WARE TAY® v v/-a° ¥5/.y° yy/e.2 \ad FYAAY a5y 0,8
vo/sa® WS v v/ Yo/vA™S y/sy MosY? AN oriald Lol
VAT v/t 7l #lov™ ¥&/ove vy/-§ Ary-? ¥ IV ol (pjges
AY/AFY YAV v/v¢? #10¢* yo/a® v /oa ™ vifa™ y&/Iv0© xS o
WP YO/AV° \iase $IF\° ¥5INT v5/0? Aar? YT Zll Ji;
Vs TVION \iase slva’ Aalicamt Yo/NAY vies® AW Lok
Niiia iz eV V<Y A7Anund YV N2 FYVEY EYi%
YoV /050 iae SNV FAIAY? ¥e AYTE v/--? YANR® Lsle
1515 LA Y6 FIN YANAT YYIvY® Arve? ra/Na®e 5,
W/an™ vy/va? AN FIN-" £ol oy \SA\ o ATV £ V0™ autlly

ol T Jloin] s > Sl g0l oliol s Jlo gime GMB] Sl ygis o 4> Coglito g >
aigy (SU slaodlgls  el); Clas o (Suwed 0 Jai>
Table 5. Correlation of agronomy traitsin alfalfa half-sib families
5y i) WSS SpmolUb oS obllb GWSpUb GWSee  Spion  Spsgy T oSy, SEow
Ly gl \
0,5 ke dlass </0%0* \
S puo> sl Jobo ofya"™ —[YEA™ \
05 oo sl Jgbo -fe¥ —/wva™ -lovy™ \
slad Sy Jobo -/¥va"™ o[y ofoav'™® Ivav'™ \
Sl Sy oy N Yo LIy SN /ey Niitan \
Sy 5 09 NAsated < [0AN® — '™ '™ —-Iyvs'™ e )
Qg S g <o -[n\"™ —Iy¥a™ Nov"™ Nss™ <I5¥Y" -Jovs"™ \
Al 4 Sy SS9 Canmd —lovs"™ — ¥ — ™ Al —h\™® —VEN* Niaat —IVET® \
Sy St g <ISYA® Vet EAlatd —/yea"™ NAsade /6% <f¥va"™ <AV —[a." \
Al S g VWA -Jovy"™ s N -y VAT \a [N — [N -Jovy"™ \

TN 5 70 Jlais] pdaw 13 )5 ixe g 45 dxe pé il i) 4 #* 4% s

(e 62 (n 6 §(Jonir 9 K omm (57 of qbjeoms e #or


http://dx.doi.org/10.29252/jcb.9.21.82
http://jcb.sanru.ac.ir/article-1-798-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/jch.9.21.82

AY WAS oy /7Y o)l fpad Lo /sy LS 3ol aolitingy

&l

1. Abdollahi Mandoulakani, B., H. Azizi, Y. Piri, S. Rahmanpour and L. Hassani. 2016. Association

analysis for morphological traits in cultivated alfalfa using molecular markers. Journal of Crop

Breeding, 8: 52-60 (In Persian?.

2. Annicchiarico, P. 2015. Alfalfa forage yield and leaf/stem ratio: narrow-sense heritability, genetic
correlation, and parent selection procedures. Euphytica, 205: 409-20.

Annicchiarico, P., N. Nazzicari, X. Li, Y. Wei, L. Pecetti and E.C. Brummer. 2015. Accuracy of

%gnomic selection for alfalfa biomass yield in different reference populations. BMC Genomics, 16: 1-

w

Baker, R.J. 1994. Breeding methods and selection indices for improved tolerance to biotic and abiotic

stresses in cool season food legumes. Euphytica, 73; 67-72.

Bouton, J.H. 1982. Seedling characteristics to predict yield and total N of mature alfalfa plants. Crop

Science, 22: 128-130.

Dant, JW. and A. Zaleski. 1971. Leafiness and chemical composition of some Lucerne strains. Grass

and Forage Science, 9: 131-140.

Davodi, M., A.A. Jafari, G. Assadian and A. Ariapour. 2011. Assessment of relationships among yield

and quality traits in alfalfa (Medicago sativa L.) under dry land farming system, Hamadan, lran.

Journal of Rangeland Science, 3: 247-254.

8. Fareghi, S.H., M. Farshadfar and E. Farshadfar. 2007. Study of chemical composition and nutrition
value of perennial Lucerne (Medicago sativa L.) and genetic diversity based on SDS-PAGE markers.
gani_an Journal of Rangelands and Forests Plant Breeding and Genetic Research, 15: 196-210 (In

ersian).

9. Fombe?lida, A. 2001. Selection of identification traits in the “Tierra de Campos” alfalfa ecotype
throughdiscriminant analysis. Universidad de Valladolid (Spain). Escuela Técnica Superior de
Ingenierias Agrarias, 55-70 pp.

10. Gonzalez-Garcia, J., I.M. Ray, J.A. Henning and L.W. Murray. 2000. Quantitative genetic analysis of
erect glandular trichome density in diploid alfalfa. Euphytica, 111: 61-65.

11. Hallauer, A.R., M.J. Carena and J.B. Miranda. 2010. Quantitative genetics in maize breeding.
Handbook of Plant Breeding 6, Springer Science, 257-300 pp.

12.Hill, J., H.C. Becker and P.M.A. Tigerstedt. 1998. Quantitative and ecological aspects of plant
breeding. Springer Science, 200-250 pp.

13. Khodarahmpour, Z. and M. Motamedi. 2016. Study of genetic diversity of alfalfa (Medicago sativa
L.) genotypes via multivariate analysis. Journal of Crop Breeding, 8: 163-169 (In Persian).

14. Julier, B., C. Huyghe and C. Ecalle. 2000. Within and among-cultivar genetic variation in alfalfa
forage quality, morphology and yield. Crop Science, 40: 365-369.

15. Macnair, M.R. 1991. Why the evolution of resistance to anthropogenic toxins normally involves
major gene changes: The limits to natural selection. Genetic, 84: 213-219.

16. Mohammadzadeh Jalaly, H., M. Valizadeh, M. Ahmadi, H. Nabizadeh, S. Moharramnejad and M.
Moghaddam. 2015. Discrimination of alfalfa half-sib families by allozyme banding pattern and its
:r%lgtionship with forage yield attributes. Journal of Biodiversity and Environmental Science, 6: 344-

17. Monirifar, H. 2010. Half-sib progeny test for selection of best parents for development of a synthetic
variety of alfalfa. Iranian Journal of Crop Sciences, 12: 66-75 (In Persian).

18. Monirifar, H., M. Valizadeh, M. Moghaddam and F. Rahimzadeh khoyi. 2004. Inheritance of yield
gnd _mc;rphological traits in Iranian alfalfa germplasm. Pajouhesh and Sazandegi, 62: 96-102 (In

ersian).

19. Proust, M. 2015. Multivariate Methods. SAS Campus Drive, Cary, North Carolina, 175 pp.

20. Peters, J.P. and J.A. Martinelli. 1989. Hierarchical cluster analysis as a tool of managing variation in
germplasm collections. Theoretical and Applied Genetics, 78: 42-48.

21. 2Rlosg)ertson, A. 1959. Experimental design in the evaluation of genetic parameters. Biometrics, 15: 26-

22.Simons, R.G. 1990. Relationships between seedling traits and mature plant yield in alfalfa. Canadian
Journal of Plant Science, 69: 206-213.

23.Tysdal, H.M., T.A. Kisselbach and H.L. Westover. 1942. Alfalfa breeding. Nebraska Agricultural
Experiment Station Research Bulletin, 124 pﬂ.

24.Valizadeh, M., M. Mohayeji, N. Yasinzadeh, S. Nasrullazadeh and M. Moghaddam. 2011. Genetic
diversity of synthetic alfalfa generations and cultivars using tetrasomic inherited allozyme markers.
Journal of Agricultural Sciences and Technology, 13: 425-430.

25. Valizadeh, M. and M. Moghaddam. 2012. .Introduction to quantitative genetics. 4th edn. IUP. Tehran,

Iran, 181-198 pp'\ﬁln Persian).

26. Valizadeh, M., M. Moghaddam, P. Talebi, M.H. Kazemi, H. Monirifar and D. Hassanpanah. 2002.
Breeding and Introduction of suitable alfalfa cultivars in East-Azarbaijan. University of Tabriz
Research Affairs Pub, Tabriz, Iran, 120 pp.

27. Xie, C. and J.A. Mosjidis. 1995. Seedling-selection effects on morphological traits of mature plant in
red clover. Theoretical and Applied Genetics, 91: 1032-1036.

28. Yazdi-samadi, B. 1994. Agronomic characteristics of some alfalfa cultivars in Karaj, Iran. Iranian
Journal of Agricultural Sciences, 25: 19-32 (In Persian).

N o g &


http://dx.doi.org/10.29252/jcb.9.21.82
http://jcb.sanru.ac.ir/article-1-798-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/jch.9.21.82

Journal of Crop Breeding Vol. 9, NO. 21, SPHING 2017 ... . uniinis et ettt ettt e e e et et e e e bt e 88

A Study of Genetic Diversity and Heritability in some of Agronomic Traitsin
Alfalfa Half-Sib Families

Hossein Mohammadzadeh Jalaly', Mostafa Valizadeh? Vahid Nasrollahzade asl®, Javid
Emaratpardaz’, Mehri Y usefi* and Sajjad Moharramnejad

1- Young Researchers and Elite club, Tabriz Branch, Islamic Azad University
2 and 4- Profesor and P.hD., University of Tabriz
3- Instructor Department of Agricultural Sciences, Payame Noor University Tehran
5- P.hD., University of Mohaghegh Ardabili (Corresponding author: sm.chakherlo@yahoo.com)
Received: November 17, 2015 Accepted: February 16, 2016

Abstract

Estimation of ?enetic variation is very important in breeding programs and existing of high
genetic variation lead to increase the response to selection. The objective of this study was to
Investigate genetic variation for agronomic traits and yield components in 12 afafa haf-sib
families. Thirty five individuals of each half-sib family were grown and analyzed basis of
completely randomized design in separate pots into Farm conditions. Based on univarite
anaysis of variance for all traits except shoot fresh weight, leaf dry weight and leaf/stem ratio
significant difference were observed. The heredity was broad ranging from 4 % for plant fresh
Welglht and shoot dry weight to 58 % for cotyledon leaf length. Cluster analysis based Ward
method, divided half-sib families into four groups that only the Renger half-sib families, one of
the two cultivars stand in one group.
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