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Table 1. Results of soil test
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Table 2. Hybrids and full-sibs families studied in drought and

normal experiments

Loy e stalol Slppled lredlgl bl
N iy pb N 5955 pb « 555 pb ¥ i pb
\ SC C2xS1 VP SC 261%56 \ SP.1 Ve > SD.21
Y SC C2xS2 % SC 261xS7 Y S-P.2 VY Sis SD.10
¥ SC C2xS3 A SC 261x59 ¥ S-P.3 A ) obes als
¥ SC C2xS5 \a SC 261xS10 ¥ S-P5 VU P2OXMSCEYIYY (g y0d 4y Jestio byt
) SC C2xS6 v SC 261xS11 ) S-P.6 Y. GAZALE ()55 4 ooxio 1l
5 SC C2x87 Y\ 32994 5 SP7 Y\ IR7 [Suid 4y Jooxio Al
v SC C2xS8 Yy 32950 Y S-P.8 YW MSC2 LlS IS py5isdse 6pole al
A SC C2xS9 Y 32970 A S-P.9 Yy MS261 ol S [Siuws pjse 5pole sl
1 SCC2xS10  Y¥ 32975 1 S-P.10 ¥ Aoy adgl aly
Y. SCC2xs1l Y 32952 y. S-p.11 Ya JOLGEH 51 Jsamo 5 o
1\ SC261xS8 Y5 32994 3 S-P.14
VY SCC2xs15 Y 32976 \Y S-P.15
W SCC2xS17 YA 32991 Y S-P.17
VF SC261xS2 YA VA ol sals V¥ Sus SD.44
V0 SC261xS5 Y-  GHAZALE g)s8 & Joswo aals V0 23 SD7

@ pY g (V1) Sy obls (adls o (V7) ady) (o>
odlo Cuwsd cilyy pZ> A (i Cam Slas &5 Cunl S5
Suid iy 2l PNl 5 (g ) w4 Ay SaS
Cod g ad) (o> Comd edidy) S (g (2lg pl]
plod sloodlgls 4 bayye Gislejl o L dBle 4 ady,
SSoill oy s quo)i 2 g b g pSejlul gymles
bodls g Jloy Woaly wilyly ajor 1 w0,
Joa 3 Sluye (:Sbe (b dpel 4 dngi b dd (o)
sphcsly pj g ool pog ibly @i
S0 5l dlde e oliel s 4 andl (VD) wd el

A gyags uibylg 450 Jglis

lao Jold 3dod cpl  yp 29 Clie

e VF) Sy Ol (s Slgzes Jod J) (Sejslonsed
Olsse {TV) Sy 0529 09 (FR) Sy adycandf] OF ouus
gNa lapy chble) Sy Sg slie (F) Sp odsn
(78) oMo 23 lise V) (gl cuts 1+) (K
A3 0 )Sles i ol cops (Bl W8 5 Sles
oy Slan 1 SIS i opde S e il
Jobd «Sojglgdyge lio g (FV) Cupd pogls 5 (V) £V
SS (g sl el 5 (g S e Colue Clio
Ay @2 4 Oy Camd i) S (g« el
Comsd slsp plUl SWiB (g 4 Ay SUS Gy S

T

S0V df MS EMS
LSS dfb MS; a’e +to?r
o dft MS; o%e +ta?g
ol dfe MS, o2
MS2 — MS1
S5 yuiblg COV HS = §%g = ————
ol il 02A=40%g=4COVys
7 .
o5e8 il Hp="E
. G 2A
oyad @ picdly Hn=20



http://dx.doi.org/10.52547/jcb.13.40.151
https://jcb.sanru.ac.ir/article-1-1240-fa.html

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

[ DOI: 10.52547/jch.13.40.151 |

2y P g sl ST e ndyod domellive

‘a¥ Jloyi 5 (Sutd Lulyd 3 a8 jutie (S 5 (o8 Sl (S5 sl yiall (o)

Sl Jlp alpd 3 9 Syokg 01jg 9 4y 02> & O
)L#C ‘uajb W) ))ﬂ@.ﬁ W8 .))S.Lo.c 443‘.")") D)SJAS— Slao
P U8 oy wpde Ol (ot A el ol A3
A & s Camd Sy Ol s slere ezl
9 55 owib)ly SSad Bl 4 Ady) Cund g )
(7 o) 23,50 odmliio (S 95 doms >

Cansd oo lipo Glao i3 bylyd 0,500 Byl
oy ool (DS oyl Sl Gl a4 iy
Oy sl pll 5 0s Sy e Colus (oo 48
& Cand (8 ik (S5 il gyl dBlos 4 ady ) s
g dl)b Slaw Q,{I Oed WAidg U_L:.ou uw'l.g.)‘s
s Ol cups b ply 0390 U (S5 Sl
Vb (ogoe @phcihy B> @ cplply e YL
Sy el gbaly p» Clie gl Glye
oled )2 539 Ciglate Cuxsdg Jloy byl )3 5,8 eolazl
soges Sphcily 9 05 (SuB) pebly Gl clio
bl Jds 4 cundy opl dwy o S5 4 &S 2g S
Sy pie g ol el Gbodlgls (b die
ety E55 Adle gl o SONE 55 5 S
Eoi ol oy dw 4 (2L slacares ;0 g0
E55 Db e s oo €55 5 (I5) E95 ¢ oigd
5 g9 Jold &5 039y odnllio LB JS' £91 «(sisid
sl bulyd > cplply fcwl (asce 5 (9] g9
u‘éli)lg olyie Cod (S i S (o e Coglite
b SD esl (adis) 95 wedie sxSoilsl g
&9 ool WS o i e s &S cl (S
S5 Shg g bl aile SMol slaasly gl o
S5 by lye cod egS Grr sl e
g Cudle Bl e aw Jold g 29de (5 Sojll
S Gl p Ol @ e 55 D9800 (sl
oo bylys Cod g odg Jase Gl cle 4 Ml
SSoilul oladl wibyly pwSlbe ol cow (S
g 0

Febly dw gl Cumer 3 (SeB) 58 pSojlul sl
s 5 ECV (e GCV (9] Olyeid o
XYoo dL&aJy}é 51 oalawl b ““"1)‘0 u;‘ A5 ool PCV
P &S B8 duwle GCV=(0y/X) x)-- g PCV=(0y/X)
5 ssd gyl Slol iy 4 Oy g Op o
Ot s ol Cumer IS 3 Cdio (5650ke X g (o595
el g ©ypod calys
8y » Lo | 13L PCV 5l sty GCV s 81 -
be (o opiz gl QLI g oS Cho b
Cowl
4 Laid o5 sanlio g4 5L it GCV jIPCV 31 -Y
o lae Sl By 4 aSl cas SBj a2y b
3l o
Lo 15l 2o GCV 4 PCV 5l ECV s 31 Y
Slp bl 1 g o) cans pl jeeb ;o slodes i
Dy 32lg5s She o (i M

Ay g )Sy Gk | pogad phcily coles
oilg) cplly (SSlee b () 25 (g 5)) 2l
5 dwbre (gl plod sbodlgls () 25290
oY olsisds SC C2 g pole lg 93 51 o3lisal b Loyt
SC (0¥ 9 o9d 4 (o Joo5 Sl )5 dge 50k
9 088 (5)9 & (plus wafie ) p)jgte (Y lgisa 261
P son e e ¢ el glaodlgl I ool
3 o il gl (Y Jgi) wel s25 40 Gtalesl
45 o3lizl EXCel 5 SAS SPSS (gbol (sla58ls

I ol @ls oyp 390 sl pld glaodlgls
S ol s Slao 55 5 (S5 slayielly 2900 Jp
Ol oo 1 (B 53 Jb3dne olis 392 pae > &
2wl S5 4 pY) cwl ol sl (S5 bl
Jado 156 Y 31 205 szl e gls F ygnsl &5 (53,l50
R N P
(A Al (S5 sl yiel )b Slas 4365 pl > cplplo
Slp i byl o gpmled plad glaodlgls o Jbsopll

s 8 3,Slas ¢ Al 18 5 Slas ady) 5,8kt clio


http://dx.doi.org/10.52547/jcb.13.40.151
https://jcb.sanru.ac.ir/article-1-1240-fa.html

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

[ DOI: 10.52547/jch.13.40.151 |

w2 U g gl ST e ey aemallae
\00 Voo sl [+ e [pmdisw o [selyj lalS ool acliiingy

, Jls 5 (S5 i slagilejl 2 g2l ples slaodlyls & bype (S5 sladjos =Y g
Table 3. Genetic analyzes of full-sib families in drought and normal stress experiments
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Table 4. Genetic analyzes of hybrids in drought and normal experiments
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Extended Abstract

Introduction and Objective: Improving crop yield under drought stress conditions is one of
the most important goals of plant breeding. Drought tolerance is usually evaluated by plant yield
under low water stress, but due to the influence of other traits under stress conditions, this trait
alone cannot indicate drought tolerance of genotypes. Therefore, it is better in breeding
programs to identify drought tolerance traits of genotypes and guide programs based on yield
and other important physiological and biochemical traits. Determining the values of genetic
variance and the additive part and the dominance of genetic variance in controlling traits under
both normal and stress conditions is the basis for deciding how to use germplasms in different
conditions, which researchers use based on different methods to estimate them. The aim of this
study was to estimate the genetic parameters of quantitatively yielding and qualitative traits of
sugar beet under drought and normal stress conditions for use in breeding programs.

Material and Methods: To determine the genetic parameters of different quantitative and
qualitative traits of sugar beet, two series of genotypes full-sib and hybrid (resulting from the
meeting of some of full-sibs as paternal lines and two lines SC C2 and SC 261 as maternal
lines) were studied under both drought and normal conditions, in Motahari's Research, Karaj in
2017. After testing, different physiological and qualitative traits of genotypes were measured in
two environments and finally genetic parameters were calculated.

Results: In full-sib experiment under stress conditions, sodium content, potassium/sodium ratio,
nitrogen content, alkalinity coefficient, syrup purity, molasses sugar, leaf area, shoot fresh
weight, shoot dry weight, root dry weight, root mass ratio, and root/stem ratio had more genetic
variance than environmental variance, so they also had higher broad sense heritability.
Therefore, due to high genetic variance, these traits can be used in breeding and selection
programs. Under normal conditions, the amount of genetic variance was low in all traits and
consequently, the general heritability was low. In hybrid experiment under stress conditions for
sugar vield traits, sodium content, sodium/potassium ratio, nitrogen content, and leaf area, and
normal conditions for sugar yield and sodium/potassium ratio there was high genetic variance
and broad-sense heritability was observed above 0.5. Therefore, these traits can be considered
for breeding and selection programs. In drought conditions, the highest heritability was related
to potassium content 0.77, molasses sugar 0.65, extractable sugar percentage 0.48, syrup purity
0.44, and sodium content and relative water content with 43, respectively. So, these traits were
controlled to varying degrees by additive effects. Under normal conditions, pure sugar with 0.4
and sodium with 0.44 showed the highest heritability.

Conclusion: The results showed that the genetic parameters calculated in the stress environment
cannot be generalized to the non-stress environment. As a result, studying the genetic
characteristics of lines and hybrids under different environments is inevitable so that the
estimation of gene function can be more accurate. In both environments, the narrow-sense
heritability of root yield was low but in sugar yield was moderate. So, in improving root yield,
hybrid products can be used, and in sugar yield, selection can be used in long and term
generations, as well as hybrid production.

Keywords: Broad and narrow sense heritability, Drought, Genetic variance, Physiologic traits
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