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Abstract: In this study, 104 sugar beet germplasm resources from Northeast China were evaluated with the aim
of screening elite sugar beet germplasm and providing a theoretical basis for further germplasm improvement and
breeding. Principal component analysis, correlation analysis, genetic diversity analysis and cluster analysis were
performed on 22 traits. The results showed that the coefficients of variation for the 13 qualitative traits ranged
from 0.96% to 99.04%, with genetic diversity indices ranging from 0.05 to 1.07, while the coefficients of varia-
tion for the 9 quantitative traits ranged from 8.02% to 55.74%, with genetic diversity indices ranging from 1.88 to
2.27. Among these traits, cercospora leaf spot exhibited the largest variation index, whereas growth vigor had the
smallest coefficient of variation. The 22 traits were reduced to six principal components by principal component
analysis, and the 104 sugar beet germplasm resources were classified into four groups by cluster analysis. There
were large genetic differences among the sugar beet germplasm resources. Growth vigor, plant height, petiole
width, petiole length, root furrow depth, root shape, root skin color and leaf color were identified as important fac-
tors affecting phenotypic variation and yield in sugar beet and can be used as major morphological indicators for

parent selection and germplasm evaluation.
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Table 1 Analysis of the distribution and diversity of quality character of sugar beet varieties

PR ik m AR G3 AT %% AL 2R EFR B
Character Character description level Number of varieties Distribution frequency Genetic diversity index
i) £ 4 3.85 0.86
4 60 57.69
R’ 39 37.50
H 1 0.96

HIE wIE 82 78.84 0.29
R 11 10.58
HiE 11 10.58

-7, £ 90 86.53 0.48
ML 10 9.62
E-<4N 4 3.85

2% 4% 15 14.42 1.07
K 3 2.88
ik 30 28.85
/N 56 53.85

T (BE)3 34 32.69 1.02
PR 58 55.77
i 7 6.73
EZ 17 5 4.81

A4 €, Rk 90 86.54 0.39
et 14 13.46

LN FLr A 1 0.96 0.05
RIL T 103 99.04
GEE 0 0.00

itsiA B HETE 24 23.08 0.97
517 20 19.23
YiRIL 60 57.69

LIS NN PN 37 35.58 1.07
h 43 41.35
/h 24 23.07

MO TR J 2 1.92 0.83
N 3 2.88
% 33 31.73
poN 66 63.47

MR H 88 84.62 0.56
et 7 6.73
H 1 0.96
4N 8 7.69

B T i Botics 7 6.73 0.88
BOGH 39 37.50
A 58 55.77

ik AL HZERY 8 7.69 0.90
ZZER 56 53.85

TRAR 40 38.46




16 P/ | A A S e 518

di 55.77% , Ak 32.69%, - 5 £ 4 o Bl
6.73% 5 4.81%; M i € IR & 5k 20 53 Gl
86.54% 5 13.46% ; M A FU v 5 57 8 (5 0.96% , &7
Al 7 99.04% 5 HRIE H 25 BRI 7 57.69% , [ 4 T &5
B 23 5 5 23.08% 5 19.23% ; M3 1 3 vk T R A9 5
63.47% , % 1 5 31.73% , AN B 5 19 5 2.88%, TC 1Y
17 1.92% s AR A DL 6 3, 5 84.62%, 41 5 ¥
ZL53 9 & 7.69% 5 6.73% , A8 AX 5 0.96% ; AR K
S BE R E A AN G L N 55.77%, OGS
W A 9 & 37.50% 5 6.73% 5 Tl bk bk AU L £ 25
JE i 53.85%, 1 A AN 38.46%, L 2K T
7.69% o K 13 A5 5 IR 10 38 4% 2 R R TS SCHE 7
R MG = AR Sk RN > I T E > HE > F bk ik 24 >
R Bz St B> T ARl €0 > AR 98 R 1 > B > 18>
Rt A 2> I I > i JAARY
22 WMEMREBEHEMERS W

12 2 W, 104 103 i 32 9 U A BEAG 9 A B

PR 728 S R KN 8.02%~55.74% , -3 4 26.02% .,
WAL ZREEERU(H ) M 1.88~2.27, Hih A B Rk
B KA A BEAR (55.74%), 1A% ZAEPEFE BOm 1,61,
AR5 Z BRI R A K H(8.02%), i A5 2 REVESR B
B AR A 2 AR A0 (1.88), 8t A% A PR 48 Bl o 11
R AR (2.27), A8 S R ECH 18.30% . HEIRA L
SRR TE N 1.57 em, A8 5 REOCN 23.24% , ik £
FEPETREN 2105 38K 50 48.7 em, 28 57 R ALK
14.24% , it f& Z FE PR 8 B0 R 2235 F ¥ R R
17.26% , 7% 5 2 80N 9.52%, w15 ZREVEFS Bl
2.09; - ¥4 &5 52 % Ol 20.99 HiJem, A SR KN
23.34% , it fE Z AEPEFR B 1.96; F- 3 T KL &
2224 g, 5 F RN 40.87% , WAL ZAEVETE B N
1.98; - 14 7= i 4 30 296.49 kg/hm?, 75 5 R E N
40.95% , st 4 ZHEPEFR B 1,99, BiAE Z e+
BCHET R o AR > B > AR 50> SO0 3R> >
Tohr 1 > 45 S > 2 K 318 B .

x2 HMEMRIRBRBEUEKSH

Table 2 Diversity analysis of quantitative traits of sugar beet

PR e/ ME S PN FHE P22 5 S R %o AL Z R B

Trait Minimum value Maximum value Mean value Standard deviation Coefficient of variation Genetic diversity index
A 3.00 5.00 4.49 0.36 8.02 1.88
T4 i /em 0.30 3.00 1.57 0.35 23.24 2.10
AR K /em 7.00 50.00 22.63 4.08 18.30 2.27
EA 15.00 76.00 48.70 7.09 14.24 223
THERI% 3.00 23.00 17.26 1.42 9.52 2.09
SESE AR em™ 10.20 46.70 20.99 4.90 23.34 1.96
Tk /g 5.10 55.70 22.24 9.09 40.87 1.98
P /kg-hm™ 323.25 65 632.80 30 296.49 9.67 40.95 1.99
M EEIG/0~5 9L 0.50 2.00 1.22 0.68 55.74 1.61
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Table 3 Principal component characteristic values of sugar beet germplasm resource traits

Eis - L
Test index Principal component
1 2 3 4 5 6
HEAEA 6.06 3.56 1.66 1.40 1.18 1.10
THRH/% 27.56 16.19 7.54 6.34 5.38 4.98
BRTTER /% 27.56 43.75 51.29 57.63 63.01 67.99
e -0.039 -0.160 -0.496 -0.394 0.284 0.421
2% -0.188 0.064 -0.455 0.634 -0.009 -0.067
T -0.223 -0.425 0.266 0.169 0.007 0.452
LitS) 7 0.003 0.414 0.388 -0.170 -0.154 0.183
HOEH -0.316 0.594 -0.182 0.100 0.083 0.271
MR 2, -0.601 0.631 0.145 -0.009 -0.094 0.031
Ry -0.486 -0.017 0.142 -0.093 0.147 -0.190
NG -0.614 0.646 0.077 0.146 -0.092 0.117
bk e 8 0.285 -0.243 0.378 0.292 -0.526 -0.109
ML RN -0.504 -0.398 0.148 0.319 0.129 0.278
Bz e s -0.377 -0.053 0.445 -0.535 0.037 -0.194
A £, -0.619 0.669 0.084 0.123 -0.113 0.082
FrehE 0.612 0.417 -0.208 -0.295 -0.030 0.023
g = 0.772 -0.480 -0.090 0.070 -0.102 0.169
SE S 0.601 0.269 0.350 -0.038 0.312 0.225
TR -0.521 -0.193 -0.418 -0.161 -0.239 -0.302
AR 0.535 0.666 -0.106 0.142 0.141 0.058
w4 58 0.831 0.182 0.316 0.189 0.080 -0.086
A 0.739 0.408 -0.132 0.046 -0.104 -0.155
e B -0.414 0.268 -0.091 -0.001 0.137 -0.261
P 0.860 0.319 -0.086 -0.017 -0.010 -0.098
I JATRY -0.085 -0.112 0.204 0.276 0.710 -0.366
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N I K kL
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1 104 EFEMBRRBEREDTE
Fig.1 Cluster analysis of 104 beet germplasm resources
R4 BEBHERRI
Table 4 Performance of various group traits
AL eS| T % VIR THER% %
e L W IS N Giss MR p—— o KA MRz 6
Particle Leaf margin ~ Leaf surface ~ Root Depth of Sugar Size of the Root bark
Group Leaf shape Yield
type shape shape shape  root furrow content root color
| Zh w /N PR 387 [ 39327.30 15.76 x =l
Il Lt il P (D&l Y s 36 602.85 15.06 H =
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