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Analysis of Phenotypic Trait Genetic Diversity in Foreign Sugar Beet

Varieties

SUN Bowei, PI Zhi, LI Shengnan, WU Zedong
(College of Advanced Agriculture and Ecological Environment, Heilongjiang University, Heilongjiang 150080)

Abstract: To elucidate the genetic diversity of the main agronomic traits in existing exotic sugar beet varieties.In this study, 127
exotic sugar beet varieties were used as experimental materials. Genetic diversity analysis was conducted on 19 agronomic traits. The
relationships among various agronomic traits of foreign sugar beet varieties were explored through correlation analysis, and excellent
sugar beet varieties were screened according to the results of cluster analysis. The genetic diversity indices of the 12 qualitative
agronomic traits range from 0.5188 to 1.2689, demonstrating substantial diversity variation. The coefficients of variation for the 7
quantitative agronomic traits range from 9.40% to 83.9%, with the incidence of root rot exhibiting the highest coefficient of variation.
Correlation analysis reveals a significant positive correlation among crown size, root length, and root width in sugar beet varieties,
while a highly significant negative correlation is observed between disease incidence and the number of vascular bundles. Cluster
analysis results demonstrate that the 127 accessions can be classified into four groups: Group I comprises sugar beet varieties with

high sugar content, Group II includes varieties with both high yield and sugar content, Group III contains varieties with the highest
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root yield, which can be widely promoted as high-yield sugar beet cultivars based on geographical conditions.Beet varieties in Group
IV exhibited lower root yield and sugar content compared with the other three groups, showing no distinct advantages. The results of
this study provide a valuable reference for understanding the phenotypic genetic diversity of exotic sugar beet varieties and further
screening high-quality varieties with high yield and high sugar content. classification, and breeding should be carried out to effectively
improve the breeding efficiency.

Key words: sugar beet; morphological; genetic diversity; breeding

M=K (Beta vulgaris) J&WAF (Amaranthaceae) FHSEJE, & —Fhli ZHIRN “HFEFAIEY), HEAM
SR RIS . EH S I R RS B O RMEY), BB RE R L, RIE LR IE = RAES
XL H AR RS L2 R RS AR RIS - R RHSROR0E FI S, 0 P i G v i B A i b 26
TBY, BRI HIE BB K AOPUR, & Bt K S, MRS T H0E, BT AR R i A B R )
BRItz Ab, Sl AR ) SRR B DRk ) R YR

VEVDRI BT EAL G R S8 A% 22 REVE A BB DR AR | 38 A% 50 R O b MRS 8 S50 T IR 6 R, 34T 1R
T st BEURE AL ZREIERT U AL 2R 2R, HAT RZMRBIRIR, Jetofi, 5078, DNA A FEIZKPX I
BEATI S PR, T LR B RO Sl O R . 20F, AR FN S SRR AR e R, R4
2R HH, ANZEDL oKAgM L FOoRM fRfelP RIS Y e G A 2 AR AT AT e %, JF
HARSCH A C IR B> FK 2T -

X B R b R REAT 1A% AR PE AT AT IS AT MW T, A BT 20 B il b [ 238 3 5 SRR AR 225 0 PR 28 ARl
g, RIS A JE 5 R . BEIRAGRIP AR . D0 R R P2 S AT R ok . HI2 S ik, EA SR
TR A AL 2 BEPE RO e D, R B R R BT ARR SRR E B A R S AR =R E 20
20 60~70 FFACMIRRAE 225N, IEA —H 7 2 JE R MBRESEE SIL BT, FREF SR 5 R
AL FERE AR A, Rl B PUm . F SO0 A SRR R B =10 BRaE A AT 11 AN 2RI
FE FoRAR EEARZIRIAT 7 8E, RIWENER™ &, SRR 2RI E 2. AR
R A MR I T AR AARL, AP P ZE A K . BRI SR i R W], BRABBER 1S 5
W8, SRR R RSN, AR 3 MR RIEA . Liu USHERAC I Hr . o7 i
BB E=AARFRHITIE, X 215 G FESER0 5T 51 R B MIR AL A28 e K HEAT T 2 MR PR .
giRm, MBS EWE. SRR E TR, WEESHEE, H5E, oNFER
R 2 TEAH R

T3 B 65 BB S i R LT 100%#05 2 B A 1, = i 7 BEARMR . D T B gk E I [ 45

BERHSE MM IR AR R, BRI M AN AN A AR RS2 R, BN 0 A A [ S AN Xt
SR AT . ASHETT T 2024 ENE SN E A R b E S AR T 127 DAFEEEE AR, e



1 1 SME b A B AR LT T S A 3K 5 R S5 B R AL T [ R, R R
WOERBEATEE MBI TT o PRI AT FUE I X K L i it A o S AR A B AR AT A b, 17 A [ A el
SRR AVEIR L ZFEPE . X T4 R 2 TR 2 A 0l S Mt AT 20 A R

*

1 MRS RE
1.1 R

ARSI P Je 127 AN EAMESE SR IXEEEISE AR E 5 NE KT 6 KESKERM A, MEHaFEE
[ 34 4y (Hor kws A7) 21 i strube A5 13 43) , [ betaseed A 7] 12 7, %[ ses vanderhave 2 H] 43
Uy, J12 mariboseed A 31 #, Fi[E lionseeds A F] 7 43, RIARIH EAR(E B L& LB ILE 1,
=1 REFHRAHRREREE

Table 1 Source and quantity of experimental sugar beet varieties
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Fig.1 Principal variability traits of the sugar beet varieties investigated in this experiment
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Table 2 Quality traits and genetic diversity indices of sugar beet varieties
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Table 3  Statistical analysis of quantitative traits of sugar beet varieties

BRIk IZNE] R/ME Y [ FEME bR A5 A
Quantitative trait Max Min Range Mean+SD CV%
S PN
8.478 1.841 6.637 4.051+1.188 29.32
Root end size
R /em
31.529 18.707 12.822 24.080+2.397 9.96
Root length
R 9 /cm
13.731 7.418 6.313 9.934+1.104 11.11
Root width
YR EL
8.200 4.800 3.400 6.321+0.632 9.99
Number of vascular bundles
M7= (10m)
95.800 28.150 67.650 55.370+14.607 26.38
Root yield(10m)
CLLERD
16.280 10.230 6.050 13.090+1.230 9.40
Sugar content rate
V3ERD
0 100% 1 24.152%+20.266% 83.9

Incidence rate
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Table 4 Correlation analysis of 7 quantitative characteristics of sugar beet germplasm resources

R TEIR LKA REK MR3E YA HR7E(10 m) B SRS

Quantitative trait

LKA 1

Root end size

R 0.621%* 1

Root length

R 0.471%* 0.560%* 1

Root width

YL R EL -0.099 -0.136 -0.058 1

Number of vascular bundles

HRF= & (10m) -0.019 -0.043 -0.121 -0.140 1
Root yield(10m)
ELES -0.200% -0.092 -0.133 -0.031 -0.018 1

Sugar content rate

RIRER 0.169 0.059 0.098 -0.378%* -0.234* 0.010 1

Incidence rate

*, 0k BIRIRAE P<0.05. P<0.01 /KF L E3HH%

*, **indicates significant correlation at P<(.05,P<0.01 level, respectively
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Table 5 Cluster Characteristics and Mean Values of Each Group

g RLYLSEd SR A /em R 58/cm YRR HL W=/ (10m)  SHER%)
Population ~ Number of Varieties Crown size Root length  Root width ~ Number of vascular bundles Root yield Sugar content
Groupl 33 3.869 23.575 9.771 6.245 68.505 13.160
Groupll 4 3914 24.108 9.838 6.330 54.178 13.115
GroupllII 60 4.304 24.426 9.969 6.271 85.436 12.693
GrouplV 30 4213 24.484 9.191 6.395 38.679 13.067

2 127 NEHRRFHRASAER

Fig.2 Cluster analysis results of 127 sugar beet varieties
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