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Table 1. Name and collection sites of 30 alfalfa ecotypes

ol sl ol 3l anz Joo ol i 351 ol Sslan Jxo
NO. Ecotype Place of collection NO. Ecotype Place of collection
1 sljke 39 A 16 Slgww 39y
Marzad Siahrud Siviar Hashtrud
’ s ol s 17 SLl s 59yl
Qeran-Chay Kaleibar Akramabad Hashtrud
Leglan Horand Balsin Mianeh
4 8395 395 19 S S EERENY
Zonuzaq Zonuz Bash-Kand Tikmah-Dash
5 Olgamw Wy 20 ol e oIS 4aS
Saivan Marand Ein-OI-Din Tikmah-Dash
Khor-Khor llkhichi Baftan Sarab
7 SLL““ °L“°5)"‘"’ 22 GP QM"‘ J""‘b)|
Satellu Khosrowshah Ilanjoq Ardabil
8 ST Juelows! oL 23 axlgs owR
Ismailabad Malekan Khajeh Heris
Gol-Tappeh Maragheh Goravan Heris
Almalu Ajabshir Dizaj-Safarali Varzagan
11 03 03,5 aclypo 26 oS 5!
Kordeh-Deh Maragheh Kordlou Ahar
12 OF5 el B 27 e RUIT
Isperakhoun Tabriz Jushin Varzagan
13 Lloys Ol i 28 bl RIUIT
Qara_baba Bostanabad Chaltab Varzagan
14 Cedlgd 39yl 29 o yoll RUIT
Zu-0I-Bin Hashtrud Almord Varzagan
15 4l 39yl 30 axig) 0,8
Zavieh Hashtrud Qara- Yonjeh
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Table 2- Combined analysis of variance for yield and agronomical traits of alfalfa ecotypes
in two years

(Mean squares) <le yo (oSileo
LEST) Sl
JOVES I o sl 0,5 ooy S ySloc R EYNUE SUNCOUIE SP VR (JORCITOW
. ‘5.>|)| . i °)&1“ ) ).) a8l - o
S.0.V. L) a3lw 5o . Sis 55 a8lw s a3lw
df yFresh &g
plant Number ield Dry ’ Fresh Dry
Height  of nod y yieid  Number ) eafsem Leaf:Stem
of stem
Block <S5k > 1058* 056™ 7.502™ 0051™ 8832™ 0.000001g™ O-0000062
Year  Jlw 1 4264** 0.23™  104.6** 28.14** 120.3** 0.011** 0.006**
Sl x Jlw
@ slbs) 2 0.11 0.35 4.387 0.013 0.524 0.00000061  0.00000029

Year x Block (Ea)
Ecotype cuigS! 29 37.08**  251**  3994**  828** 33.08** 0.0000911** 0.000154**
JLo X oSl
Ecotype x Year

29 8.33* 0.06™ 2.562*  0.57**  3.33**  0.000038**  0.000094**

(ED) b sllas 116 4.59 0.21 1.618 0.19 1.57 0.000017 0.000036

CV.(1) &y oy 2.88 4.41 6.62 471 481 0.26 0.44

TN 910 Jlisl maw )0 lo Sae g )0 Jxe pé S sk g % NS
ns, ==& = respectively non significant and significant at the 1% and 5%probability level.

Scree Plot

Eigenvalue
o

1 2 3 4 =] 6 7

Component Number

amigs slacuisST Jole 4555 5l ool cawas SCIEe PlOt jlages -y JsCis
Figure 1- Scree plot obtained from the factor analysis of alfalfa ecotypes
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Table 3- Mean comparison of yield and agronomical traits of alfalfa ecotypes in two years

B e
ECOtype cuiss! plant a3lw F!‘elsc? J......;»Dry agryo 5 a8l 4y '
No. height(cm) Number of yie L yield Number Fresh SsDry
Nod (T.ha’)  (T.ha?) of Stem  Leaf:Stem | eaf-Stem

1 72.55e-i  10.200g-m _ 18.64g-] _ 9.02k-n __ 25.46g-k __ 0.4980m  0.4357g-j
2 73.02d-i 10.317f-1 18.81¢g-j 9.47i-k 26.08f-i 0.5001h-j 0.4395c-e
3 75.92bd 10.4171-1 22.25bc 10.79c-e 28.89b-d 0.4988k-m 0.4372e-j
4 72.53e-i 9.7831-m 16.78k-m 8.220-q 23.62Im 0.5002h-1 0.4385d-f
5 76.63bc 10.3671-1 22.05b-d 10.85b-e 28.89b-d 0.4992i-m 0.43580-j
6 73.88c-h  10.667d-i  17.40j-1  859m-q  24.44j-1  05037de  0.4388c-f
7 81.52a 9.067n 24.45a 12.22a 31.30a 0.5082c 0.4540a
8 74.73c-f 10.083i-m 19.18f-i 9.21j-1 26.10f-i 0.5013g-h 0.4380e-h
9 73.90c-h 10.533c-k 18.81g-j 9.22j-1 25.689-j 0.4983m 0.4348j
10 74.98c-f 9.617mn 19.52e-h 9.70h-j 26.25f-h 0.5042de 0.4397c-e
11 74.12c-h 10.500f-k 17.79i-1 8.81l-0 24.55i-| 0.5042de 0.4397c-e
12 76.07bc  10.550e-k  20.04e-g  9.80g-i  27.0le-g  0.4990j-m  0.4358-]
13 75.30c-e 9.617mn 20.67c-f 10.19f-h 27.36d-f 0.5042de 0.4407cd
14 71.35hi  10.800d-g 16.82k-m  8.380-q  23.68lm  0.5030e-g  0.4397c-e
15 72.67e-i 10.00j-m 17.54i-1 8.701-p 23.94k-m 0.5038de 0.4385d0f
16 74.48c-g 10.133h-m 18.26h-k 9.08k-m 24.94h-1 0.5027e-g 0.4390c-f
17 70.53i 11.417bc 15.41m 7.65r 22.55m 0.5037de 0.4388c-f
18 71.43hi 11.133b-e 16.6k-m 8.230-q 23.57Im 0.5030e-g 0.4397c-e
19 71.45hi 10.900c-f 16.87k-m 8.360-q 24.00k-m  0.4993i-m 0.4353ij
20 73.03d-i 10.017j-m 17.25i-1 8.55m-q 24.13j-m 0.5043de 0.4397c-e
21 75.95bd 10.400f-1 22.13b-d 10.90b-d 28.92b-d 0.5145a 0.4555a
22 76.32bc 10.383f-1 20.54d-f 10.28e-g 27.57d-f 0.5127b 0.4510b
23 75.40c-e 10.050i-m 21.16¢c-e 10.56¢-f 28.11c-e 0.5017f-h 0.4378e-i
24 72.27f-i 10.483f-k 17.22j-1 8.45n-q 24.01k-m 0.5052d 0.4413c
25 76.62bc 10.633d-j 20.93c-e 10.33d-g 27.90c-e 0.5032¢f 0.4382d-g
26 71.57g-i 10.767d-h 16.29Im 8.07qr 23.36lm 0.5002h-I 0.4367f-j
27 74.90c-f 9.917k-m 20.93c-e 10.41c-f 27.86¢-e 0.5008hi 0.4378e-i
28 72.07f-i 12.350a 16.51Im 8.10p-r 23.59Im 0.4985Im 0.43580-j
29 78.28b 11.183b-d 22.30bc 10.93bc 29.41bc 0.4990g-m 0.4355h-j
30 78.38b 11.533b 23.12ab 11.39b 29.86b 0.5003h-k 0.4378e-i

5I05 (5,0 gime gl SIS yge3T b o yd B Jledil rbans [ oS e (Y By S JBlas sl slo nSilee (g o 50
In each column, the means with at least one common Latin letter are not significantly different at the 5%
probability level using Duncan's test.

Jlo 90 b o axigy st oads b, Slae s ool Sinon ol o -F Jgo
Table 4- Simple correlation coefficients between studied traits of alfalfa ecotypes in two

years
&g elisyl 9 0,5 olaxi pLeres S ySdlos o dadlwoloxy  ABle 4 S p Connd A Sy o
wlas Plant P K Sis &g K s a3l
Traits height Number of  Freshyield  Dry yield Number of  Fresh leaf:stem Dry
(1) nod (2) (3) (4) stem (5) (6) leaf:stem(7)
) 1
@ -0.08™ 1
@) 0570%*  -0.252%* 1
@) 0.609%%  -0236%%  0.904* 1
(5) 0.586** -0.169* 0.829** 0.895** 1
(6) -0.658** -0.137™ -0.181* -0.175* -0.196** 1
7 -0.444** -0.204** -0.028 ™ -0.015™ -0.034™ 0.893** 1

ARy Ps = o o )las;m ) )bs;m):.é o A g % NS
%, = respectively non significant and significant at the 1% and 5%probability level.
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Table 5- Stepwise regression coefficients of fresh yield of alfalfa ecotypes

& HEe . e . . e ol
Residual Jow ;5 suile 3l gl yicio ouudd, bl g5 il pd 8 gyt wtlyS
varigbl e; ir: th e‘rio.dil i Standardized regression Unstandardized regression s ylusti!
coefficients coefficients
Y-intercept fow il e - -12.308"™
Plant height — aig gl 0.191 0.091**
No. Nod  adluws yo 6,8 sluss -0.108 -0.397*
NoO. Stem  aig yo alw Slaxs 0.708 0.708**
F. Leaf:Steam 5 aBlw 4 S p s 0.068 20.840m™
1Y 70 Jlaiot o )5 s gixe 5 )5 gixe e o Saslsw g % NS
ns, =& =x=respectively non significant and significant at the 5% and 1%probability level:
Jaw eaile 3L Residual = 0.540 ; DW= 1.829
Adjustedsas =aR?=0.702  R? =0.709
gy SbaoisSl Sas o Shoe ol 4 65 (955 ul o —F Jgu
Table 6- Stepwise regression coefficients of dry yield of alfalfa ecotypes
- A 413 bawl g 55 5 ol g £ g )5y il o
Jow yo eile Sb sy o ° 2 . oF . . .
; ; ; Standardized regression Unstandardized regression s laitw!
Residual variables in the model coefficients coefficients
Y-intercept low jl o e -6.905*
Plant height — a«g gl 0.181 0.041**
Number of Nod ~ a8lw 40 0,5 slass -0.074 -0.128*
Number of Stem 4y gs 4o a8lw Sluay 0.779 0.369**
Dry Leaf:Steam <Cis adlw 4 5 g9 Comn 0.078 11.582*
TN 91D Jlaiml g 1o lo pme g lo ginyuf o Sl o % NS

ns, =& x=respectively non significant and significant at the 5% and 1%probability level:
Jawe eaile 3L Residual = 0.540 ; DW= 1.829
Adjustedsas =aR?=0.702  R? =0.709

Jlo 93 50 azig GlacadsST 5o ,Shee b la o Slao code 4520 -V Jgur
Table 7- Path analysis of traits related to fresh yield of alfalfa in two years

Indirect effect  wlaw &9 ,b 31 puitimo s 55

i PURTIWPR]| o ol 39 0,5 olasy s aBle dlowy Al 4y S o oolw (Siunror
';aits Direct effect P;ﬁt ﬁei )ht Number asle  Number &g Fresh 5 Jiitas gl putcio
g of Nod of Stem Leaf:Steam Iy o ySdosl
G £ 0.191246 - 0.008659  0.415191 -0.045048 0.570%*
Plant height
Sl 33 0,5 olasd -0.108006 -0.015333 - -0.119683 -0.009356 -0.252**
Number of Nod
Wigr o Al oluss
Number of 0.708428 0.112084 0.018247 - -0.013395 0.825**
Stem
ABlw 4 5 S
Fresh , 0.068442 -0.125876 0.014764 -0.138650 - -0.181*

Leaf:Steam
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Table 8- Path analysis of traits related to dry yield of alfalfa in two years

Indirect effect  wlaw @1 yb 5 pudivune gl 55

Sl Direct g gl 9 0,5 dlaws aBlw oluws Bl 41 Sy . e.:ﬁ.; Mu'
Traits effect Plant NoO. «3Lu NO. €553 b | eaf:Steam 5 t Je sl e
height Nod Stem [ETEINING
G W) 0.181291 ; 0.005915  0.456764 -0.034488 0.609%*
Plant Height
Sl ol 073771 20014535 - -0.131668 -0.015848 -0.236%*
No. Nod
o a3 slass
Gy adlushad ) 09363 0.106250 0.012463 - -0.002678 0.895%*
No. Stem
4 Sy o
S aile 0077640  -0.080529  0.015058  -0.026890 ; -0.015™

D. Leaf:Steam

amigr slocaisSl o adlllas 090 Slao Lol slaole 4 425 b -4 Jgus
Table 9-The results of analyzing the main factors of studied traits in alfalfa ecotypes

Traits wlao F1 Jof Jole F2 pg5 Jole

g glasyl Plant height 0.652 -0.579
a3lw 45 0,5 Sluws No. Nod -0.374 -0.343
¥ 0l Fresh yield 0.936 -0.043
S 8 ySlos Dry yield 0.963 -0.044
a5 gy 3 a8l Sluey No. Stem 0.922 -0.074
a8l 4 Sy S F. leaf:stem -0.159 0.955
a8l a3 S g G D. leaf:stem 0.033 0.943
o9 yolio Eigen value 3.482 2.048
s il g Percent of Variance 49.746 29.253
x5 il 4l Cumulative Percentage 49.746 78.999

Slio (05 Jlosine Jlaio! s (ool 1 aisy sloceisST saiog,S 9l sl K-MEANS g, -4+ Jgur
Table 10- K-MEANS method to confirm the grouping of alfalfa ecotypes based on the
probability level of significance of traits

Slaws gl 39 0,5 Slaay S ySlos S ySlos adlw olaxy S o 4 S G

09,5 o9 il 5 S Gyt o 5 4l i adl

No. group heiéht No. nod Fresh yield D. yield No. stem F. leaf:stem D. leaf:stem
3 0.00 0.284** 0.00 0.00 0.00 0.00 0.00

4 0.00 0.025 0.00 0.00 0.00 0.00 0.00
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Figure 2- Dendogram resulting from the cluster analysis of alfalfa ecotypes based

on the studied traits
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Abstract

In order to investigate the yield and some agronomic traits of 30 local alfalfa
ecotypes in Azerbaijan region, an experiment was carried out in completely randomized
block design with three replications over two years. Based on the results of combined
variance analysis, the effect of ecotypes on plant height, number of nodes per stem,
yield of fresh fodder, yield of dry fodder, number of stems per plant, ratio of leaf to
fresh stem and ratio of leaf to dry stem were significant. The effect of year was
significant on other traits except the number of nodes in the stem. The interaction of
ecotype in the year was significant on all traits except number of nodes in the stem. The
ecotypes of Satellu and Qara yonja had the highest wet and dry yield, and Baftan
ecotype had the best quality of wet and dry fodder. The results of correlation analysis
showed that with the increase in the plant height and the number of stems, the wet and
dry yield increased, and according to the negative and significant correlation of the ratio
of leaves to dry stems with the plant height and the number of nodes in the stem, it can
be concluded that dry fodder is more edible with a decrease in height and the number of
nodes in the stem. Based on the step-by-step regression coefficients calculated for the
yield of wet ecotypes, respectively, the variables of the number of stems, plant height,
number of nodes, and for the dry yield of ecotypes, respectively, the number of stems,
plant height, leaf to dry stem ratio and the number of nodes with the most significant
effect were included in the corresponding model. The number of stems had the most
direct and positive effect on wet and dry yields, and the most indirect effect on wet and
dry yields was plant height through the number of stems per plant. Results of factor
analysis showed two main factors explained about 79% of the total changes. Ecotypes
were classified into four separate clusters based on the results of cluster analysis
performed by ward method.

Key words: Genetic Diversity, Factor Analysis, Clustering, Alfalfa, Path Analysis,
Yield.
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