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Article Info ABSTRACT

Avrticle type: Background and Objectives: Since the existence of genetic diversity is
Full Length Research Paper  necessary for success in plant breeding, therefore, the selection of superior
genotypes from the breeding populations depends on the existence of
genetic diversity. The purpose of this research is to evaluate the genetic
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Keywords: Materials and Methods: In this experiment the half-sib families of sugar
Correlatior{, beet (90 lines) were studied in a field naturally infected with cyst nematode
Half-sib family, and rhizomania at Torogh Agricultural Research Station (Mashhad) in
Sugar beet, 2020 using augmented design with four controls, Aria, Fernando, Pauletta
White sugar yield and Sharif.

Results: The results of analysis of variance showed that there was a
significant genetic diversity among the half-sib families in terms of root
yield, sugar yield and white sugar yield. The highest amount of heritability
among the evaluated traits was for white sugar yield with 86.87%
heritability, which indicates that this trait is less influenced by
environmental factors. In this research, white sugar yield had a positive and
significant correlation with all traits except molasses sugar percentage at
the probability level of 1%. Stepwise regression showed that sugar yield
and extraction coefficient of sugar cause more than 99% of changes in
white sugar yield. Path analysis results showed that sugar yield had the
most direct and positive effect on white sugar yield. Based on cluster
analysis, the experimental genotypes were classified into three distinct
groups; So that the first group included half-sib families that had high root
yield and sugar.

Conclusion: In general, the results showed that there was considerable
variation between the studied traits and half-sib families. 30 lines out of the
90 half-sib lines investigated had high mean white sugar yield, sugar yield
and root yield and were placed in the same group with two external
resistant control cultivars (Fernando and Pauletta). Among the studied
genotypes, the mentioned lines had high resistance to cyst nematode and
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rhizomania diseases. Therefore, they can be used in future breeding
programs in order to prepare hybrids resistant to cyst nematode and
rhizomania diseases.
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Table 1. Name of studied sugar beet half-sib families in experiment.

s S s ) ) ) ) ) ) 55

Number ~ Genotype  Number  Genotype  Number  Genotype = Number  Genotype  Number  Genotype
1 Arya 20 HSF-19 39 HSF-41 58 HSF-60 77 HSF-82
2 Fernando 21 HSF-20 40 HSF-42 59 HSF-61 78 HSF-83
3 Pauletta 22 HSF-21 41 HSF-43 60 HSF-62 79 HSF-84
4 Sharif 23 HSF-22 42 HSF-44 61 HSF-63 80 HSF-85
5 HSF-1 24 HSF-23 43 HSF-45 62 HSF-64 81 HSF-86
6 HSF-2 25 HSF-25 44 HSF-46 63 HSF-66 82 HSF-87
7 HSF-3 26 HSF-26 45 HSF-47 64 HSF-67 83 HSF-88
8 HSF-4 27 HSF-27 46 HSF-48 65 HSF-68 84 HSF-89
9 HSF-5 28 HSF-28 47 HSF-49 66 HSF-70 85 HSF-90
10 HSF-6 29 HSF-29 48 HSF-50 67 HSF-71 86 HSF-91
11 HSF-8 30 HSF-30 49 HSF-51 68 HSF-72 87 HSF-92
12 HSF-9 31 HSF-31 50 HSF-52 69 HSF-73 88 HSF-93
13 HSF-10 32 HSF-32 51 HSF-53 70 HSF-74 89 HSF-94
14 HSF-11 33 HSF-34 52 HSF-54 71 HSF-75 90 HSF-95
15 HSF-12 34 HSF-35 53 HSF-55 72 HSF-76 91 HSF-96
16 HSF-13 35 HSF-36 54 HSF-56 73 HSF-77 92 HSF-97
17 HSF-14 36 HSF-37 55 HSF-57 74 HSF-78 93 HSF-98
18 HSF-17 37 HSF-38 56 HSF-58 75 HSF-80 94 HSF-99
19 HSF-18 38 HSF-40 57 HSF-59 76 HSF-81
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Table 2. Analysis of variance of studied traits in sugar beet half-sib families
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Table 3. Results of some descriptive statistics of studied traits in sugar beet half-sib families.

Aald Sk
Control means Sl Sl
B Min Max
s WL sabs L

~_§1J,>u'1 2

9.60 58.57 55.31 32.44 8.15 78.55

16.50  18.67 17.89 15.49 14.55 21.20

1.59 10.91 9.89 5.00 1.27 14.61

1.18 8.89 7.87 3.53 0.88 12.73

12.16 15.23 14.25 10.97 9.79 18.25

7255 8155 79.57 70.75 64.59 87.90

3.94 2.84 3.04 3.92 1.80 4.76

ke o
s
== Mean Trait
CcVv
038 4173 0
Root yield
5 T S W
007 1868 ° >
Sugar content
=l s s Shee
0.39 7.79 o i
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L s s Ses
0.40 6.41 el 3
White sugar yield
[E e
011 1532 Rl 8 o
White sugar content
5 - 1 .
005 8176 A= a
Extraction coefficient of sugar
019 277 e 43

Molasses sugar

CV: Coefficient of variation, SD: Standard deviation



OS2 5 (Gimed Ly [ oo X800 (6 sRlgA dowi (SIS (SWT £9T owy

il Dslie (KI5 s a8 0 Che
2 e ol a ny el Jase ULl
S5 e s W S g e S Sose
el Lama 3 ekmsoli el ol sl axdls ol
S a4 (KI5 a0 Cand S ojll s
wlolis 5 il dal e ll i S s sl
S5 4 sl Sl Csllas lacai B bl
& T [URRCIWRE WARN VY Jv= sl (S mome
L3 s Shee Clivw 3 LS5 4 e 4 (S35
sdalive yallrl w5 Shas 5 iy 3 Slas (2l
A
Ohs g5 Olpe S55 g5 e ol
oria 4y 3B 5 308 e Gl 4 |y b 55
Sl e g5 rl Ok, D) a Ol 0358
S mbe e (g p iy e 4 el
sl ol L s SRS e SRS Sy
AV psns G pdadslys Olgmn o5t (YY)
ol Csay LAl a3 s Shes Cio (gl (Ao s
U ot Glls aiy) 5S0es 01 5
Spdiil g 5e (Ao )3 AV/ON) bges § plulo)l s
Vo (K55 iy Lo L cho S ly WY
e Ol bl 55 Olajen G oS4 55 dal g
el SLls (S5 St 5 G nhls
YL Ol bl o Wil LS 85 Bl ag 2
ol 5 05 RIB Jes a0l (S5 2ty
Sl 05 il Jes Sl ol 05y
ol pen uSG LWL (S5 28,0 5 s p il
STl oy dale Loy el Ol e (X
o3 opem il (K55 2 LV (8 il
i (TA) 3y dalet codle Ol etiasolis
doss Vool oad s sl sy S
S Slio ad syl oSk Sl ghess O son
Olgway (dzdls dops Yo 5l e (S5 b iy
Syl S Slie Vb (S5 Gl b olie

YAY

3 ool Gl Sl el SE5 sle el

Slr e 5 (SES (S Sled e
sl 0l 03l QLA Jgd s asdllas 5,50 las
O oS a Ghew 5 (S35 esd bl
VENVL G o/Ye 5 08/AE L a/e ) AV/YE L a/TY
St sy e addlls Cow e Sles (gl
5 ey 3 Shes Slio g LWLl L S
e S5 el ey 4 el A3 s Ses
035l 5 g LS MlS e S5 e 2
gl st 3 See LUl s sS SES
GE P P e e 2 S Sl
Sl (Y0AN) ame £35 e 5 (Y04
Cdo e ol st Il a5 Shes
(5 e Ao sl Al S s Ses
e Cae S s nn AV S
LUIAY) 55 55 o re 70 S50 i
S5 et s (WA e g3
bj_ﬁ».o Cde 95 2y jelast] st 4, (+/49)
WVO) aiss 5, 5hes 5 (duoys VAMNY) Lalls i3
Loy bage (S35 & ol shls (La)s
S5 ES et s s e e il
o oAl A8 5 Shae 5 aly) 5 S Slio Gl
W b Sy prise ol Loy Sy S
SIS el s 85 Ol 55 bml 5o W0
Sl ame 5 (S5 (s g 2
g55 0o Sl b (S35 L odaly o g s
s e SlE Gletl s |y Clie s sddedalia
33 el 3yt (8 Jpde) S o S 55bokes
B e Y
A 26 el Al e (S5 655
Spl g bl Cliv ol 5 Jase Jolge
3 S5 el g Ol s WLl
ol Sl el sds ol e
S 38 e el a0l opd 55 ol (S



VLY Y a)h».fs Y 092 “;hlﬁf ..\.9‘.’93 ‘_gthu.mhe).t 4.1).“.'

oml NS5 Sy 5l Lol supe Slis
S i Lol ea Yo (g p iy Lag o)
odalio aly; 5 Shee Cdo @l bawge S5
el WOF il Sl samsplil &S s S
Spdysls polie o 508 Shils edle A3 Aoy
S e s s (Ao YAQ) eges

(8 Jsd) 30 (Ao s +/0Y)

L olis Olgea ckadls doys Yo B Yy oy S5
NS iy S Slho 5 b (S5 b0y
Ly b Dlho Olgeay chinils dojn Ve 5l 50S
B N VIR U - 2 UGN VR W o
olas cé:b} &:»3_).;.:4 j‘ibu‘ L)"IL'N‘)" 6.,\..:5‘3;
Sy e b Slio 0y 8 3 a4 e p 3o
Loads) o ,Sles Sl Ldd S by 5 o s

i (6l g aes sla fels 5o addlan 5,8 Slao aowe 5 (K3 o 59 bty ) (ke —E

Table 4. Mean, components of phenotypic, genetic and environmental variance of studied traits
in sugar beet alf sibs.

11.74 81.56 0.90 19.65 17.75 19.65

0.47 27.25 0.52 5.29 2.76 5.29

1.40 39.39 0.63 25.96 16.29 25.96

1.98 87.86 0.94 20.02 18.77 20.02

0.44 18.40 0.43 8.82 3.78 8.82

0.29 4.26 0.21 4.80 0.99 4.80

0.03 2.99 0.17 18.72 3.23 18.72

12.40 54.84 67.24

0.71 0.27 0.98

2.48 1.61 4.09

0.20 1.45 1.65

1.49 0.34 1.83

14.76 0.66 15.42

0.26 0.01 0.27

]
N
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Root yield
u.a“a‘-b‘ BV WERN
Sugar content
T N N
Sugar yield
sl s s Sles
White sugar yield
oAl s s
White sugar content
Extraction coefficient of sugar
Molasses sugar

PV: Phenotypic variation, GV: Genotypic variation, EV: Environmental variation, PCV: Phenotypic coefficient of variation,
GCV: Genotypic coefficient of variation, ECV: Environmental coefficient of variation, h2b: Broad sense heritability,

GA: Genetic advance coefficients
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Table 5. Correlation among studied traits in the different genotypes of sugar beet.

Aoy =V e Aoy -0 5 Shes -t s Slas ¥ Aoy =Y 5 Shas )
ok A3 S Jlasl sl as Al s LAt s st s ey Sliw
Molasses I;x'traction White sugar Whit_e sugar Sugar yield Sugar Root yield
Sugar coefficient of sugar content yield content
1.00 1
1.00 0.12" 2
1.00 0.27" 0.98" 3
1.00 0.99™ 0.32" 0.97" 4
1.00 0.36™ 0.29™ 0.96" 0.15™ 5
1.00 0.90" 0.39" 031" 0.77" 0.22" 6
1.00 -0.95™ 0.74" -0.33" -0.25" -0.54" 0.21" 7
Aoy ) 50 Jlal @9«‘ 03 sl e Ol pre b S 5w TR

" *and ** non-significant, significant at 5 and 1% probability levels, respectively
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Table 6. Stepwise regression process for white sugar yield as the dependent variable and other traits as
independent variables.
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Table 7. Results of path analysis in sugar beet half-sib families.

b (Sior e S
B Indirect effect (ks .
el 33 5 Direc:
Correlation coefficient S Jlaminl oy o AL a3 s Sles effect Trait
with sugar yield Extraction coefficient of sugar Sugar yield
O [P N T
0.99** 0.298 0.961 © sous
Sugar yield
. o .
0.39** 0.028 0.091 S e
Extraction coefficient of sugar
olils 3L
0.11 S
Residual

** Significant at 1% probability level
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Table 8. Comparison of mean groups in terms of under natural infection conditions to cyst nematode and
rhizomania diseases.

B oS EWPHN > Shas s Shas B
o S Sl Al as LA jabbas jallebas o aSes 095
Molasses  Extraction coefficient ~ White sugar ~ White sugar Sugar Sugar Root yield Group
Sugar of sugar content yield yield content
Yoy S
2.68° 82.46° 15522 9.17°2 11.11° 18.80° 59.05? 2
Group 1
Y o5 S
261° 83.21° 15.95° 6.62° 7.96° 19.17° 42.09° 25
Group 2
Yos S
2.66° 82572 15.64 ¢ 413° 498° 18.88° 26.41° 24
Group 3
.Sl
2.65 82.73 15.69 6.59 7.95 18.94 42.19 o
Mean

Lot Soglite Ao 5 0 Jb.:»lcla_‘); Ol glaels i O ga3T b Ll o S pie O S Bl ol S o Sle Gyt
Means within a column followed by the same letters are not significantly different at the 0.05 level of probability according
to Duncan's Multiple Range test

Dendrogram usino Ward Linkaoe

Ayl (6 A g aes (6o JeB s andllan 5 00 Slae wlal 5 5yly gy 4 Glad B w e 5l el fbf,,.u;—\ Jse
Fig. 1. Dendrogram in cluster analysis of sugar beet half-sib families based on studied traits using Ward’s method.
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