[ Downloaded from jcb.sanru.ac.ir on 2026-04-21 ]

[ DOI: 10.52547/jch.13.40.151 |

-

10 Vo i) /¥ ojled [pmd s Jlo [ ssly; LS 2ol asliingss

" & & a M
s e i 5 (5,558 ool IS GM&S)J dJU.o

Jboyi g (Swid baglps ;5 W8 )uidy (A5 g (o5 Olo (SW55 Wl )by ow)

Ty U g T ol ST e P ad g5 aemellane

sl «55ysliS zusy 9 Lhjsel «liind lojle (g lmlydl plil anb mlis 5 (gjysliS (isel 5 Dliid 3 e iy Clides ise bokl -
4yl
olx
Ol «0bs asingliS ey 9 Uhjgel «liiod Glojlu (ol Gl (b @lie 9 (5)sliS ool § Sliiod S 50 bkl -
(asadipm@gmail.com : Jgguws olins3)
Ol @) «5505kiS gy 5 Ubigel (liudod lojlu iyt ) g g ol ClanS duwge luiily Y
Ve IVINE 2 iy Fo )b DA CRIAVARIFOC PSR Yy
) B0 iaio

b g 035
3ySkee b Vgonn (St Jood sl blS oMol Glanl oy St 5 (Ko (Sid (i blys cov ely; oblS 3 Sles s 18D g dondio
4 s oximdylid Wlgises ey cho ol (i bailys )3 Slio il 1 il cde 4y Ll 5,8 o )8 b)) y90 aleS L5 co oS
3,Sles olwl  bdoly colin 50000, Slolid bewss) (Sid 4 Jood Glao (( 2Mol sladaly o Cul yig oplpls il bowe) (Suis
S 5 (S5 oibly cedle g (GBIl (Ao g (ST bl )‘Ju“’ 02909 patuba dpdy pbul (olesdsn 9 (SigInid pre Slio ple
Slagbyy b g e o Cunl it bulyd )3 39290 lagadp)s 5l o3lisul 056 3590 13 (6 S renal oll (35 9 Jlop bl 93 > lio
o AByutis aS Slio g o 3%ae b lagpe lio (K55 b yioll Sylp aiod ol ) B aislei e plidl bl 350 & Cas il

g 6ling (sadol y yd oolituwl jolaieds Jln); 5 Suid i byl

G 99 iz CurS 5 0Skes a5 3 Slos Gilisie Slio cogad 5 (ages (5l 5 (S35 Gl Gt pslited R g dlge
SC 261 5 SC C2 (nY 93 5 ik Wy scnY plicar ol plos sy ool jl (Sp (SN I ol by 5 60l plod Cy5
55 s D50 i Jloys 5 Suts Laslyd 53 5 )5 (gopbae liging oSyl 13 WAS el Sl o &l o iilo]l 5 o psle slay s
A5l (S5 (il Solgg > 5 25 (535 o3l a9 5 o s S 5 (Seigsnsd il Slis Glef] sl f g 85
b gl I I o b 5l e e 4 el Cud aes iz Slio 1 lulyd 3 s pplss plas slacuigs ol o sl
oibly I aBlo & Aty Cannd g Ay (g0p S iy SIS (g 2l Pl SIS (g calgn p] 5 0 S paw Colue (e 13
S5 oebly Ol ol S 4 cnlple g 55 5Vl (ages (sl U @l g wdg (e uil)ly 4 Cod b (S
905 (S5 obly Qi o (olad )3 5 39 Sgliste Cundy Jloyi Laalpd )3 38 ol (i3S g (Mol slaasly > lio il Glgs
Ol cpmolly & o o spadan (yline A8 0)Slas Clao (gl i bulpd o by pod dunlie iolejl 13 0g Sl poges (g pdycilyy doncsys
oses Spdicdlyy 9 il dgmg Y (S Guibly maesly 4 pade Cand g 28 5 Slas Slao gl Jlop llid )3 5 Sy s Colus g ol
Ercilyy olime cp by (Suid baylyd 45 00,8 eolitul 3ye0 |y Glas ol Gles o (i 5 5 (Mol sladsly )3 plply i odalie +/0 (oYL
O Sl g m Glise 5 IFF L Copd (ogls /FA L Jlasetl LB B ao)3 /70 b (oo aB /WY L aslty liee 42 bigaye (o 4
o i g /¥ b a3 Lalls 5,Slee i Jlog bylyd 5> s e Jy5S Lol gl g lio ol ol g /¥ L plS Sy s
Wl i 1y g pdcdly oliee oyt +/¥F L

S sl S5g adllae does D s paess BB L5 pf basre 4y ¢ (15 basre )3 0 duwlire (S5 (sl yiall a8 ol (Ui guls 3 g g8 Al
Gl bow 93 o 0 bl ol gyuin < b by o .!)3"){ b ool plbolun! gyl @olite slalae cod slasy yun o oy
P oSles Mol 3 5 dped M5 Ll 0 aday 3Sdas gl 3 (plply g bawgie do )3 8 3 Shes (1l Jg omb k) 3,Sles
55 oMkl 1y Mg (peined 5 (2Ll g (oolate (slaJus > i

opad g (o9es (8 phicdlyy (S i)y Sl ied lao ((Sis gdS sWejly

b Sl LB S o35l il g g doly oo
S @lagby @ ol cle a4 (1Y) Slel a4 g wBie ol gy Sl
PB) ard g dg2ge Bl (SuB) Jowily (LIl cage g anje ppaeS L aS 58 o)Ll ke 5l pB))
OlSl3ie argi 090 0)lgen 235 Cgllae Clio b e aw asly > Jlaswsl BB a8 g ady) 3 Slee oy i
lio Sy calind ol); ol @ljne » wibie Sowl ) ol use clajls ple ogMeay 5 auihs |
Sluogad pimen g bl Jlisl cogs adlbe 5y50 S g ol Olas i S g,k 5l bas Glual oyl sl
I3 ekl sye I B0 a5 oY (SB35 il oSl iy GRS gy ol S (YY) s Jolbs
o) g cwl olpa clidss lacodyl 5l WS e e Gy S cdds o ud jle g ddyy My
ol cuslio slagdy) g cpilly Bl gl Sl el Jpame S g Gl sl it SO5gls

) el 2908l Q1B g cutS 5 e (I Bk 5l Jsese
Sl g Gl 1) lagdyy Sl lasgerme olS0l5e ) e ol el plolSel maw asly Wy
SS9 b Hlasl b Pl g s sl SIS Llae ol S Sl pas ke ilisee LY 4y a3 s oS
oS JiS lap om Lalyy g byell dagby) ol D3 Cudgize (ol mlie )3 Cydgizes b g wa Bblie 5
Sl b (M) OMeY S V) sileiie dylp b Slho g (il e aly 59iS 45 gl (el (sl cnlple


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

[ Downloaded from jcb.sanru.ac.ir on 2026-04-21 ]

[ DOI: 10.52547/jch.13.40.151 |

2 P g sl ST e andygs domellive

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

030,85 ool bewe) Sis 4 Jood Glaw (( >Nl
e Ol plo g 3Sles bl basly cola
o soebel il p dpdy pbsl lendon 5 (Sjgl s
(V) el (5555 25 Jlos! bulys 5 o Sg ol
ol bbby I opSope b plgn 45590y
Syl o5 jl Ay Jolye 5 o5 1) w8 )ase 5l BB
Oges By g (plolid idl o)y (Sid 4 S
g 9 Ay & Olgioe O Bpan 3 oprdipo (el
I aprse o D o ladal 508 ) (gjyeliS
(FA) cosl el & Jooio wree (215 QlalS

9 il Bl Gis g Sy ib)ly palie (3905 pauie
Jboy kulyd 93 > wlie s )5 (Sef pibly culle
S ooolatwl ogzi dyse 0 (gpSmaenal wll (iT g
2 O & Conl il bylyd )3 29290 slapudlip )]
Hglos oo pladl Lol 3)9l d Cons ilisee slagsdg) 4l
b ye Slio (S5 slajiol)l 0,00 s ol j) Baa
o ks B A4S Clie g o Sl L
5 e ) clagpulyly Jels Jloy 5 Sis
9 sl 9 (9t (g St cups g e
ol o ol (pogad g (eges sphicdlyy Al
S gl 5> oslitl jglaiedy Jazee Lalys g
D9

_ %9, 9 319
Spialejl )3 Ly 5 yaltpled lacuis) w52
i Sladss ol  WAF ely; S o el
9o oJloy g (Sas G5kl 93 3 g8 Gorhe
JE Sob )b B by W8S HLE )y
Cga Wb culS e balud e 0 LSSV L 8ol
ot e 5 SB lend 5 (N3 Cluogad (e
Gos Jl @S 2 el o as)ie 5l ls 3590 355 Gliee
I Bp b plxl gbpiges SB gt gile Y
poml Jome dasyie B obend 5 (S5 Slaogad
90 &S Cawl )3 &y p3Y sl od 039l V Jgda j0 yinlel
&5 5 gl plod slacaiss cly (Ko e palej]
9 bghlejl I pliS a5 C85 ©)go it yen Gl
ialell ©)S 5 AS pwyp (SiS T Sy klyd
B ipdy e alold 5 o i Jobo oy iy, Ko ol
Leyd) (g9 » o)l olKiwd bawgi jods 5 391 yiewile
Vel bl (S i Gialejl s cuss
Faghe A5l QA5 g alpd 3 g 5 i e
ool 35 plosl A LS st S g 5l s
(S A6 abye) olS JolS izl b oS ol
b jloy dod (gl a4 A ye opl 5l g bl bnylows S
S Gyge g Sl Gl e pelel
M plos glaodlgils ialojl )3 (qw)p 3)90 Slocisi
Aoy b Aee) Lg).tb|9'> plos 0319315 \\") iz Coigis YO
O 4 Jood Ao b St i) ¥ g GBS 4 oS
o 4 s 5 Jooxe dals plByl piored 4SS

A8 ke iy 3)Sdas (lp 0 Jos 9 9 (55 bl
Sl s 58 S S i s il
P i Chenl jukin ady) 0 Slee lp Lo
0F Pl Sl AS Gl g a8 kel o559
9 Sl 259l VL (Y1) St 5 b 292 Fione
9 Jolee dlge hopy g Slie i Ty (ST e
0395 93 i3S 48 Lol LS g W yel Cawddy 4B Aoy
o Ll > b mles 3l el B 51 oolizl |
A8 Aoy 5 el dlge Moy Glaws 0liiS S wgllae
o > (0) Sggnl 29800 &Bly S3e 2P B 5k
3 s CulS e 3,8es 59y cpilly S uss
38des 3 (5 o 2pglp 9 (S5 (bl g a8 ase
S 55 IS e S il s 43 ke Al
Sy Caenl ady) 3Sles (0 Rl 12 o
Slipl 9 43 Jle Glp 0 oRlB Pl S 5hge o)
on b (F7) oo g ol jo 39 Sinte audyy (5
38 Cdo sly ib)ly (S5 Sl g phiS s
ool 38l Gl b sl st ol lis w8 jaise o ady,
Olas gl g By adyy 3 Slas S o (gpuin <l
ot oMo A8 0> 9 Sl SU i 0 pde Ol iy
Gl il e Il Gl iy by adlel ol
Sl @YU (ogee il (V0) ohlSen 9 (bl
Cano a8 50 oS Wby lis g 25,8 )8 adyy Jsb
S5 st s B Sl B adyy s
€5 ) 5 ady b lio sl eiped il e il
ol ol 8] Sl Sane s ool 8l @l 3l 48l
5 iy pY gy 3l edlael b (VW) o) 5 (o
Lt S5 0ySles g S0 3 Sles iy 3 Shes Clas
B e D RE U I
SphesS S ordn b & by o5 b
g bl wpl bl Gl wius Cute eges
SNl pe Gt S sy ddyy 0 Slas sniaolas )|
Kol ol (YF) Oh&er 5 bl bl e AB s
Sfdes Clic slp bowy) (epee pbiceS s &
chw » Jlastwl JB a8 > Slas g 1B >)Shes iy
lio ylp pogad GriceSy g dop 0 Jlol
9 oy S Jlois] maw 3 18 5 Slas g addyy d)Sles
D o) sy il BB 48 3, Shes o ey
Syl &S ol ol Slo yel cpl el s e oy
S 55 (55 5 o) a5 Gl i 239
sy (ol e Gl ppaw Lol iyl ids Olas o)
]

i i lys cod ely; olS oSles dguy
Joo Q) cenl HalS Mol Blial oy gere 51 S
J)y@]pfwwowd)mbywéﬁo
P o plo pkyl cde @ bl 0,80 8 b))
T odimd i Wilegh od olaiS Cts cpl (i Lol b
sasly o cuwl i oplplo 2Bl o) (Sds a


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

[ Downloaded from jcb.sanru.ac.ir on 2026-04-21 ]

[ DOI: 10.52547/jch.13.40.151 |

oy \

(Sts o ol g Jooxto lasald olyen ¢ l)S (59
slasyze slagialell 3 Jloy 5 (Sis Ghalejl 9 58 5

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

normal experiments
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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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