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Table 2. Combined analysis of variance of yield and yield components and root traits in wheat genotypes
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Table 3. Genetic parameters of yield and yield components traits and root traits in wheat genotypes
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Table 4. Correlation coefficients between yield and yield components with root traits in wheat genotypes

Ad\

Y \Y Y \. A A Y 5 ) ¥ Y Y \
) 4l 5 Slos
\ EERYVN s > aly sl
) - AW &byl 3
e e - . -
\ e e e e T
- - - - - OA; M) W»
) - Jsor®” IO = BN T PR YO 5 jik Bos i) po>
\ —o [exY v AN A AN - JYsvr YO e b ad, o
\ A — Joo¥** —+ JosA™* AN CIESYT - - Jony® YO 5l iy Bes Al yad
) —e [y - e N - Joos*® CIVET - vyt -t < Ve YOI Bos b ) Suid ()5
) - vV 2l - [-¥a AN\ - 50N A L' VR | SR /A YO 5l i Bes iy SS9
) - ey - Jov. — foss™ o [oxy .y AN A T I 2" R | 7 N AL YO Gos U ady; daw
) - /s - [Aa0™® BEATA o —- [-YA AN - et AT A A2 A\ SL AR Y YO 5l i Bes Ady) pdaw
) 2N - ARV . 5N A\ — [FMTF — [vY - s - vy CINONTT = sy AT - v YO e b ady) Job ggecme
- [¥o0™ - /avo®™” - [ove™ A - [+aA — fov™ A\ i - [¥a0™” SNV e JasA™ AT S A AN YO 5l g 3o ada)y Jsb Egee

B R R B PN P

Hapmow (2 S9A7 €47 [ cbifea¥) g1fo 447 D k0


http://dx.doi.org/10.52547/jcb.12.36.136
http://jcb.sanru.ac.ir/article-1-1154-en.html

VFY ob paS 3 Slas glinl g0 Slas b gladyy Olaw o bailgy (o)

_ PR Same)S) Jae elul  paiS s s Slas S50 slady) Slio Sgee)S) colps =0 Joix
Table 5. Regression coefficients of root traits affecting wheat grain yield based on stepwise regression model

o S iy Sl o e ca s 0183l (g5 5 SES) Says P
- [0 - [0 \ o5V Y /AR Lyl o5
- I5YY AR - Joay*® - Yoy Qpoyia 3 A Sas
- IS - Y50 N\ V0[5V Al > il slas

- - - —YaY JAY- T )l oye

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.52547/jch.12.36.136 |

Cho 90 opl (Sed oy Doy dliw > il dlawy
3 4l 4 do g b gy (+ IYFA™) ol Lol )l e g Custo
) Cgoy el ol iy (oo (slodiy) w3 Ll
3 ash e a Syl 8 )5 L 5 s (V0) Byl odge
o 4oud 5 o) (S Gliled S Cundg 4 Al
O3l g Ol ol > cage Jole YOO gas b iy
Do o Comne Slidled S S
3 aliw olass 5 ildylin 59 a5 Slej odile Bl Hlase
e A 485l 5 dly e (lgie 4 e yie
A5 el gyge ool Sl 5 L3 /AYY 5 <JOAY s
NS b Slico () (gg) dawlyd jsbar )03 Jelse
PAbaasyh e JoB g YL ppw d S A
Jao )y g lag 1y 5550 g s Jolge il (gla iulojl

S

Yoom 3l =5 fesati; S 05

——nrrI

AT [ Yo om | sty Gee sty s

o]

chm&n&\:gi‘_)i._-_-.:-

W EA
[ YO CM Gos S ay; pansm ]—_—.

[ YO oI jl _iie o i = ]%
EYARY.Y ]/
Yo om Gee b aly, S0 05
[ - > TYE

'/'\ Jl.o.ol Ela..;)a )‘J‘;'uuo K

L ay) i (g 9 YO 5l jidinr Bae 3 4y o3>
3w s o S50 lio leieds 55 YO e
VO 5l i (as doy) o> 45 S50 (el eyt
. “" . ).) .M]) -t L}{‘ ‘59) )‘1 I) "".. )-)l Oﬂ . .'..N
u)ss\/a )lwwm)wmyﬂob
dgg odimd L g0 y o 4S5 YO Gee U ady, Sis
2ol oS el B0d (Ggee S5 Je )l Cue
S b Cuo (698 (1A ) rimpas D929 &S 85 donl
‘_s.:lA_C .)|9A 9 ul u..\> l) ..\J‘y.: ] And e )I)B blﬁf )L»] 5
s oo Liple 48wl ansly (gt gy Ad) yides
Cowddy gult Do pdaw ol jd iy dliw Sl .\Jy

() cals callas S yidghs zuls b ol
2 Fhe Slady; Cho g 35 YO Ges b ady) oo

adlal e D Y-

A AN

Y

£ AN
Ao a iy sldss 3 Sles [ TTC

—x/TY

AN
e 53 Al sl XY

S laceis) o ladyy Slao g 3)Slas il L &l o, Slas Jlgie cole a5 pl,Sho -V S
Figure 1. Sequential path analysis diagram of grain yield with yield components and root traits in wheat genotypes
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Table 6. Results of Factor analysist, Eigenvalues, variance and variance cumulative percentage for measured traits
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Table 7. Estimation of Wilkes-Lambda and F values to determine the cutting location in cluster analysis of wheat
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Table 8. Mean and percentage deviation from the mean of each group of wheat genotypes in cluster analysis
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Figure 2. Dendrogram derived from cluster analysis of wheat genotypes based on measured traits
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Abstract

Breeding new crop cultivars with efficient root systems carries great potential to enhance
resource use efficiency, plant adaptation to unstable climates and improve yields. Current study
was conducted to investigate the relationship between root characteristics with yield and yield
components in 24 lines and cultivar of bread wheat using complete randomized block design
with three replications in rainfed conditions of research farm of the University of Zanjan in
2017-18 and 2018-19 growing seasons. The results of combined analysis of variance showed the
difference between year and high diversity between genotypes measured for most traits.
According to the results of the study of genetic parameters, the highest heritability was related
to the number of grains per spike (70.328%) and the heritability of the most root traits was low.
There was a negative correlation between yields with the most root traits but root diameter. The
results of sequential path analysis showed that in the first stage of chain 1000-grain weight,
number of spikes per square meter and number of seeds per spike affected grain yield, and in the
second stage, root dry weight and diameter greater than 25" deep and root volume to a depth of
25" with effects on 1000-grain weight, root volume greater than 25°™ deep and root dry weight
to a depth of 25°™ with effects on spike number per square meter and root volume to a depth of
25" with effects on seed number per spike, they Indirectly affected grain yield. The results of
factor analysis led to the identification of four factors that explained 82.45% of the differences
between the data. Based on the results of cluster analysis, the studied genotypes were divided
into three groups. The cultivars and lines in the second group had the highest yield with the
highest root volume, diameter, dry weight, surface and length to a depth of 25",
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