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Abstract: To explore the genetic diversity of key agronomic traits of domestic and imported sugar beet
germplasm resources, a genetic diversity analysis of 12 agronomic traits in 679 accessions was conducted in this
study. The results showed that the nine descriptive agronomic traits exhibited genetic diversity ranging from
0.5876 to 1.4250. The coefficient of variation at the three numerical agronomic traits ranged from 33.96% to
50.33%. The germplasm resources with the most significant range differences in root yield and sucrose content
were collected from Inner Mongolia, China. These samples with the highest coefficients of variation in root yield
were collected from SES Vander Have, and these samples with the highest coefficients of variation in sucrose
content were imported from France. The introduced material from Britain Ryan Company showed the highest
coefficient of variation and range in sugar yield. The cluster analysis categorized the 679 materials into four

clusters: Group I mainly showed oblique standing margin shape of the leaf, Group II had higher sucrose
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content, Group III had the highest sugar yield, and Group VI mainly showed the economic type of low yield and

low sugar type. Following the identification and comprehensive evaluation of the germplasm resources, a total of

6 super-high-sugar materials, 2 high-sugar materials, 138 high-yield materials, 39 standard materials were

identified. One high-yield and high-sugar material, three standard-biased high-yield materials, three standard-

biased high-sugar materials, and 223 low-yield and low-sugar materials were identified.
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Table 1 Origin and name of 679 sugarbeet germplasm resources tested

il Tl sz 24

Source Germplasm name

PR A KWS0190  KWS0113  KWSI17  KWS0120 KWS0133  KWS0143  KWS0467  KWS0468

KWS SAAT SE, KWS0469  KWS1176 ~ KWSI197 KWSI198 KWSI231 KWSI232  KWSI233  KWSI1237

Germany KWS1478  KWS1479  KWSI480 KWS2287 KWSI214 KWS2323  KWS2463  KWS2479
KWS3354  KWS3398  KWS3410 KWS3418 KWS3432 KWS3928  KWS3935  KWS4121
KWS4125  KWS4501  KWS4502 KWS4503 KWS4511 KWS4966  KWS4981  KWS5145
KWS5436  KWS5440  KWS5599  KWS6167 KWS6661 KWS6693  KWS6694  KWS7106
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F1(4)
K A4
Source Germplasm name
R A KWS7125  KWS7156  KWS7727 KWS7748 KWS7772  KWS8119  KWS8120  KWS8126
KWS SAAT SE, KWS8412  KWS9143  KWS9145 KWS9146 KWS9147 KWS9148  KWS9149  KWS9440
Cermzny KWS9441  KWS9442
T R I ) CNO117 CNO118 CN0217 CN0218  CNO0317 CN0417 CN0517 CN0617
STRUBE GmbH & Co.KG.  cNp717 CNO0817 CN0917  CNI017  CNI117  CNI2528  CNISOl CN1802
Germany CN1803 CN1804 CNISO5 ~ CNIS06  CNIS07  CNI1808 CN1809 CNI1810
CNI811 CNI1812 NOI NO2 NO3 NO4 NO5 NO6
NO7 NO8 N09 N10 N1l NI2 NI3 SD12826
SDI2830  SDI3092  SDI3806  SDI3812 SDI3829  SDI4631  SD21816  ST12024
STI2101  STI2161  STI2214  STI2237  STI2261  STI2423  STI2514  STI2527
STI2528  STI2530  STI2542  STI2583  STI2610  STI2614  STI2655  STI12705
ST12726 ~ STI2792  STI2826  STI2850  STI12937  STI2941  STI13029  STI13039
ST13092  STI3105  STI3112  STI3130  STI3139  STI3212  STI3429  ST13439
STI3506  STI3512  STI3529  STI3539  STI3606  STI3778  STI3789  STI3790
STI3912  STI3929  STI14009  ST14563  ST14650  ST14909  ST14991  ST14992
STI5140  STI5241  STI5340  STIS381  ST19449  ST21015  ST21016  ST21115
ST21116  ST21915  ST21916  STI27102 STI27106 STI37117  STI37118  ST147109
1122 18013 18014
B | Beta064 Beta065 Betal 65 Betal75 Betal76 Beta218 Beta237 Beta240
BETASEED, America Beta311 Beta356 Beta377  Beta378  Beta379  Beta3$l Beta382 Betad02
Beta414 Beta462 Beta463 Betad64 Beta467 Beta468 Beta580 Beta796
Beta807 Beta812 Beta855  Beta866  Beta9S7  BTS655  BTS2860  BTS4770
BTS6680  BTS6990  BTS7105  BTS8125 BTSS126  BTS8430  Betal651  Beta5041
BetaS043  BetaS044  Beta5045  BetaS046  Beta6082  Beta6083  BTS6872 B1801
B1802 B1803 B1804 B1805 B1806 B1807 B1808
B s A s S| [l e S HI0024 HI0305 HI0466 HI0474 HI0479 HI0554 HI0555
Syngentagroup , Switzerland 119556 HI0871 HI0936 HI0937  HI0940 HI0941 HI1003 HI1004
HI1057 HI1059 HI1063 HII122  HII45 HI1177 HI1240 HI1260
HI1268 HI1355 HII356 HII357  HII381 HI1383 HI1389 HI1420
HI1442 HI1455 HI1456  RSI1357
i 22223\ ) WS e i 5 i 15 ADV0420  AMOS AS0472 AS0750 AS0788
SES Vander Have, Dutch AS0905 AS0906 H7IMIS ~ H7IMI6  H002 H003 H004 H008
H809 H5304 IMO007 IMS02 IM813 IM901 IM902 IM903
IM904 IM905 IM906 IMI103  IMI1104  IMI1105 IM1106 IM1107
IM1108 IM1109 IMII12  IMIII3  IMII28  IMI151 IM1152 IM1153
IM1154 IM1155 IMI1S6  IMI157  IM1158  IMI1159 IM1161 IM1162
IM1163 IM1164 IMI165  IMI193  JKF08-6 KUHNI176 KUHNI1177 KUHNI1260
KUHNI1357 KUHNI387 KUHN4062 MK4180 MK4181  MK4182  MK4183  MK4184
MK4185  MK4186  MK4187  MK4202 MK4203  MK4204  MK4205  MK4206
MK4207  ND2K114  SM-412 SR-411  SR-496 SR-720 SR-72 SV893
SV894 SV895 SV896 SV897 SV898 SV899 SV908 SV909
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F1(5)
P 3 T st 24K
Source Germplasm name
fif 2% 2 b\ ] SV910 SVIll SVI12 SVo14 SVI15 SV916 SV1357 SV1358
SES Vander Have, SV1361 SVI1365  SVI1366 SV1367 SVI368  SVI369  SVI376 SV1377
R SV1378 SVI381  SV1433 SV1434 SV1555  SV1588  SV1752 SV2078
SV2079 SV2080  SV2081 SV2082 SV2083  SV2084  SV2085 SV2220
SV2221 SV2222 SV222 SV2224 SV2225  SX1511 SX1512 SX1513
SX1516 SX1517  SXI1518 SX1520 SX1521  SX1522  SX1523
P i A v FLORES HM1629 HMI631 MA095 MA096 MA097 MA098 MA2025
MariboHilleshdg ApS MA2070 MA3001  MA3005 MA3014 MA3015 MA3016  MA3018 MA3019
Denmark MA3021 MA3022  MA3025 MA10-1 MA10-2  MAI0-3  MAI10-4 MA10-5
MA10-6 MA10-7  MAI10-8 MA10-9 MA10-10 MAI10-11 MA10-51  MA10-54
MA11-2 MA11-3  MAll-4 MA11-5 MA11-7  MAI11-8  MAI1-50  MAI11-51
MA11-52  MAI11-53 MAI1-54 MA13-1 MAI32  MAI3-3  MAI3-4 MA13-5
MA13-6 MA13-7  MAI3-8 MA13-9 MA13-10 MAI3-11 MAI13-12  MAI3-13
MA1601 MA1602  MA1603 MA1604 MA1605  MA1606  MA1607 MA1701
MA1702 MA1703  MA1704 MA1705 MA1706 ~ MA1707  MA1708 MA1709
BeEBERAT CL10141  CL14101  CS19508 CS19542 CS24591  CS80591  LN16183  LN17101
Britain Ryan Company LNI17102  LNI17103 LN17104 LN17105 LN17106 LN17107 LN19808  LN38161
Britain LN80891  LN80892  LN90905 LS2001 152002 152003 LS2004 LS2005
LS2006 LS2007  LS2008 LS1210 LS1318 LS1320  LS1321 LS1322
LS1801 LS1802  LS1803 LS1804 LS1805 LS1806  LS1807 LS1808
LS1809 LS1810  LS1811 LS1812 LS1901 LS1902  LS1903 LS1904
LS1905 LS1906  LS1907 LS1908 LS1909  LS1910
PR RG7001 RG7002
French
o BT STO0715 STC396  STM7156 STN2827
Xinjiang, China
LHELE AN 0701 F£0704  FEL0819 Fh 80871 #ito7o1 #0702 E£ 0704 2008-1
Heilongjiang, China 2008-13 04D47 H601 H912 HD09-39  HT1007  HT1008 HT1010
HT1015 HT1021  HT1029 HT1030 HT1033 ZM202 ZD204
i S 838 10320 2068B-2  5075x(HfxTH)-4 79221 79262 960764 960766
Inner Mongolia, China 960767 960784-1  AB8301 AB19/120-19E-1-4T-8 {1F 302 BS301-13-9  C-15 C28
JA2-1 FC220 FC221 FC709 FC712 FC718 FC719 FC728
FC1018 FC1019  FC1020 FC1022 FC1028  FC1037  KGO08-3 G9305
GW8801 HB129  HB2-43 HB3-7 HB4-31 HB5-1 HB7-4 HBY-51
HB22-1 HB22-6  HB34-7 HB93-5 HB205B  HB891 HBA4-1  HBB-3-23
HBB-1-C28125  HBI-1 HBI-65 HB 4-3 HB T HBX-1 HBX-5 HBX-94
LI KAW-9 BEAYT MS117-3 MS137  MSI51-1  MS301 MS313
MS323 N9801 N9808 N9812 N98109  N98113  N98116 N98119
N9g122 NO8136  NO8144 N98160 NO8167  NO8183  N98196 N98196xHBX-5
N98203 NO8208  N98215 N98221 NO849-17  N9857-5 N9865 M C401
N 28102 N2963  INEHELL NT39106 OT110 OT116-2 OT118 OT152
OT152-C301  OT302 0T314 OT324 RZl  RZIXHBB-1 RZ3 #ilt301-1
3T Al-13 3 Hi-14 B Wy04 Wyl7 Wy25 Wy26 Wy28
Wy31 Wy44 Wy62
A [ AR 7 Dms208-1 7 Dms208-24

Jilin, China
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Table 2 Phenotypic trait assignment table of sugar beet germplasm resources

RAVRIRE

Ptk Assignment of phenotypic traits
Traits

1 2 3 4 5
T HIA: K34 Seedling growth vigor 55 i E] e8 HE HE
B AE K4 Flourishing growth vigor 559 EEE i BHE [
4 Leaf colour RE SN ek
7% Leaf shape BT I [5] FR 7% LS
i A Margin shape of leaf ) E) FERvAL e
441 Petiole length 53] e K
HIE Root shape L HEIE YR TR
3k K7\ Crown size 7N r *
HIVETR Root groove depth R 53 W

R S 0T 5l R Y R A o )
Fie BB ™ 2 FERE S S P i e I 8 250 (1)
R R B B O R EL 2 R R 2.0 B2 L
by (2) BRI L AR BER L Y H F R  RRR 1.S
FEDL b5 (3) =77 10 EpE & S AAIG, AR 7 o LY
i F AR AL AN 20% LA L5 (4) FRiERY o ™= Hr Al
FERE & A T2 BRSO AL b 22 [, i ™
FE A0 5 2 R S AR T 5 (5) 7 e bl
Y BRI P 20% DL b
KU TR AR 15 BELL b, B S A
PR SR 5 (6) Br il f == 7™ Y - HORR 7™ Je A oy
TR S i R A HORR = 0 L 24 R A R 7 20%
DL b, SR 5 2 R SR AR 0 5 (7) A v D v
T PR 7 R rh A RS AR SR SRR Y
Hh T2 Bl 1.5 B DL b B Y AR
PR 5 () I = AEME 7Y « ARy i R AR 1 i 4%
I AR B B — 5 R R PR, B ™ 5 R 5 R
I Y b AR AP 10% A1 1O EERLT .

1.3 #ESH

FIH Excel 1 75U % B, FH SPSS 26.0 #1175
Rl ZREVE 0B L F2 A A B RS A it
AL A S A 5 A it
IEEE B R I .

1A% ZFE P AR — B 40 45 %X (Shannon Wiener
Diversity Index) I AR H' = —i(Pi InPi), =

H, PO S — PR B0 S SR BL R BT B, ik —
PER B E T 23 L, In oy FL AR EL

2 HER59H

2.1 EHEMRFRHIARRBMEREESEESH

3 A, AR Bl T PR R B R
[ R JE st A A . R EM R (o S B
7 (63.50%) ; M IE LLALEETE (52.87%) R £, & B
(38.88%) IR Z o R ZHUM AL I PATRY 52 B 4 L 37 7R
(73.49%) ; AR ZHE P E 4K (55.96% ) s
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B LABLIE (45.80% ) 0, [RIHEIE (38.73%) IR Z 5 1
KRN ZHERI N D EER/N(52.14%) s B TR E SR
PN ASH . (68.19% ) IR RLHE £ .

O AN [r) i AR UM R 1) 352 1 22 R K- 22 57 B
B, AL ZREVETR B 0.5876~1.4250 2 [, SF- ¥ {E
41.0058 , HoH i A A KA AR ZREPERE BUR R,

I NI )38t A% Z AR SR /N e 9 MR AL MER 1
2 FE P FE BN KB/ BEAT RN B A K B
(1.4250)>Z S A K30 (1.2498)>ARTE (1.1172)>4R
SLA/N(1.0118) > 441K (0.9656)>1TE (0.9629 ) >t
6,(0.8865 ) >H V4 174 (0.8460)>H M (0.5876) .

R3  ARESRREHFEMRF R EIEIKE RS 5 RiEE S e

Table 3 Frequency distribution and genetic diversity index of different characters of sugarbeet germplasm resources

PEAR TGRS ATHRIKS o5 L (%) WL SR
LSS Frequency/ percentage of trait scores B
Traits
1 3 4 5 H'

T K34 Seedling growth vigor 30/4.42 73/10.75 242/35.64 201/29.60 133/19.59 1.4250
ORI K34 Flourishing growth vigor 11/1.62 24/3.53 180/26.51 289/42.56 175/25.77 1.2498
I, Leaf colour 80/11.87 428/63.50 166/24.63 0.8865
¥ Leaf shape 359/52.87 264/38.88 37/5.45 19/2.80 0.9629
I} A% Margin shape of leaf 1/0.15 179/26.36 499/73.49 0.5876
4%+ Petiole length 99/14.58 380/55.96 200/29.46 0.9656
HJE Root shape 311/45.80 263/38.73 64/9.43 41/6.04 1.1172
H3k K/ Crown size 199/29.31 354/52.14 126/18.56 1.0118
KA Root groove depth 463/68.19 108/15.91 108/15.91 0.8460

22 EHFEMRFRHERERNBETRON
679 (A EHI P-4 AR 7 5l 61617.28 kg/hm?,
S IIREE O RN 14.43%, FH 4 9177.88 kg/hm?
(£4), WS RECE , Y™ 5 FREwE & a1y 42
SR, 435K 38.56% F1 33.96% , T 1 -4 114
A St R, 15 50.33%. 679 3 W R B P 1)

R4 AESRIRHIHRF R ERERE T 27

HRME M 103338.50 kg/hm?, e/ ME 4 3636.55 kg/hm?s
REWE A i 1 B KA N 20.98% , Fe/IMEL N 4.87% 377
B B0 B K 4 65328.00 kg/hm?, fx /) H N
177.10 kg/hm?, A UL S 0T U5 AE AR 77 & L REME &5
TR RS R R RCR 2R

Table 4 Statistical analysis of numerical traits in different characters of beet germplasm resources

. . 5 FRE
[E2N SN /MA W= A brifE (%)
70
Traits Max. Min. Range Average value SD cv
Bt p= (kg/hm?)Root yield 103338.50 3636.55 99701.95 61617.28 23757.43 38.56
THEHE & it (%) Sucrose content 20.98 4.87 16.11 14.43 4.90 33.96
FeHiE (kg/hm?) Sugar yield 65328.00 177.10 65150.90 9177.88 4619.54 50.33

23 AERRHEIRMRFRORBBESHN
S
MRS T LU o P Sty D o BT IR L
A KA BRI A A (@ 3 MR B gt
ZREMERO F o TEE BRI w5 B R IR A
W2 AR IR AT 2 6 st A A 5 1
A 1 5 ) DL 20 W R 22 22 b 3 5820 wl i 5T

GERAE AR RIE MRS R/ 3 A PRAR B HA
BRI AL 2Rk . AN [RIAC R A ol i B 5 v U A
KAMECI A KRB SR ROy 328 7
INIPR i 2 R A AP SR T OB 35 AR
N5 [ T BT PR D, B A 1y et 4% 22 4
A, T A A T 2 ) R 5 ) DL 5 2 ) A o it 9
DRARE AL ZREPEARR 2
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Table 6 Comparative analysis of numerical traits of sugarbeet germplasm resources fromdifferent origins

ERER IR SIS E Hepid 74t (kg/hm?) TERE it (%) 7R (kg/hm?)
Material source Statistical parameters Root yield Sucrose content Sugar yield
SN /A R 103338.50 18.76 14822.46
KWS SAAT SE, Germany N 44400.00 12.47 6970.45
W2 58938.50 6.29 7852.01
EREDRSS 71893.50 15.50 11193.42
FHME 70874.32 15.42 10851.31
s 16866.42 1.39 2405.94
5 FZE(%) 23.80 9.01 22.17
8 P T A 1 A ) R 103113.00 18.85 14419.50
STRUBE GmbH & Co.KG, B/ ME 42450.00 10.96 6380.25
Germany
W= 60663.00 7.89 8039.25
ERYIR 71189.81 15.14 10648.21
SEASE 70151.14 15.04 10449.03
bRz 14563.32 1.46 1928.08
5 F (%) 20.76 9.71 18.45
FE VB AH BRME 101643.00 17.67 15258.00
BETASEED, America M 42075.00 791 4928.96
W2 59568.00 9.76 10329.04
L REIVR 75774.48 15.13 11329.05
FHE 73427.71 14.93 10932.66
bR 14776.28 1.82 2401.87
A5 RE(%) 20.12 12.19 21.97
Fij 1 Se1E k4 A R 92004.60 18.08 13265.02
Syngentagroup , Switzerland B/ME 41919.00 12.68 5906.40
W2 50085.60 5.40 7358.62
LRI 70567.90 15.18 10708.33
SEHI(E 69997.42 15.29 10683.91
bRz 10002.20 1.26 1613.80
57 %) 14.29 8.24 15.10
i 22 224\ ) IR AE 96360.00 20.32 14409.10
SES Vander Have, Dutch /M 32032.85 3.85 349238
e 2% 64327.15 11.47 10916.72
T 68791.32 15.38 10370.40
FEE 67924.97 15.29 10323.47
brifizs 64327.15 1.70 2135.46
5 Z (%) 94.70 11.11 20.69
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6 (4)
MR A i ot ik (kg/hm?) TS (%) FepiHE (kg/hm?)
Material source Statistical parameters Root yield Sucrose content Sugar yield

AT =i VA R AE 98550.38 17.40 14513.19
MariboHilleshog ApS, Denmark /M 49002.00 8.93 538049
W2 49548.38 8.47 9132.70
LRYIVR'e 76843.81 13.87 10891.76
FHE 76576.44 13.68 10475.01
bRz 12210.63 1.67 1993.05
5 FE (%) 15.95 12.20 19.03
YL ESE A F wKME 99672.00 17.78 65328.00
Britain Ryan Company, Britain /M 44100.00 10.35 7114.80
e 22 55572.00 7.43 58213.20
TPk 73691.09 14.11 10313.75
FAE 72823.26 13.95 11957.17
Nl 14585.68 1.69 10103.30
5 F (%) 20.02 12.11 84.50
o[ B SEPN:] 58857.11 16.56 8179.67
Xinjiang, China F/MH 30626.53 13.07 4115.44
W= 28230.58 3.49 4064.23
ERIVRAE 45575.20 13.67 6732.52
FAE 45158.51 14.24 6440.04
N 11573.01 1.58 1768.72
TS5 FZE(%) 25.63 11.10 27.46
Hh R JE VT RME 70211.84 20.98 12467.47
Heilongjiang, China Fe/MiE 15729.95 11.63 1855.35
W22 54481.89 9.35 10612.13
LRIVEAS 44002.20 14.13 6400.67
FEE 45164.85 14.76 6887.72
PrifE2E 15928.58 2.77 3150.90
5 F (%) 35.27 18.77 45.75
E RS R AE 94550.18 19.85 13895.69
Inner Mongolia, China B/IME 3636.55 4.87 177.10
W2 90913.64 14.98 13718.59
EREDRSq 19637.35 12.70 2470.49
FH(E 21858.80 12.44 2834.61
bRz 15312.89 2.96 2158.30
55 F (%) 70.05 23.79 76.14
SRR FoRME 38335.25 12.09 4550.39
Jilin, China Fe/MH 28230.58 11.87 3411.67
W= 10104.67 0.22 1138.73
ERIRAE 3328291 11.98 3981.03
FAE 33282.91 11.98 3981.03
NP 7145.08 0.15 805.20
5 F2ZE(%) 21.47 1.25 20.23
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%6 (%)
RR SR i ot i (kg/hm?) TR 5 (%) FeplHE (kg/hm?)

Material source Statistical parameters Root yield Sucrose content Sugar yield
P | BRE 70938.00 17.19 12194.24
French /M 48093.00 8.66 4164.85
W= 22845.00 8.53 8029.39

LRIV 59515.50 12.93 8179.55

FEE 59515.50 12.93 8179.55

PrifEZE 16153.85 6.03 5677.63

57 E(%) 27.14 46.64 69.41

24 AEERMEMRERENREERS5H
F R BT L SR T B IO A BRI T TR R

iKF85% LA b, UARIERVR AT BASZ , REXT IIF A i

A PEATAR G b g A0, ARWF IR 9 A 4y,

®7 BINERMSHEFHTE SFEE IBEMRATHE

ZITTER IR F T 89.307%, P 12 B PAR 1
A JH 15 BT X 9 A R B ARG (R 7).
A 44 A I RREE R T 1, B DALAHT 44> 805
R T 43R o

Table 7 The factor load, eigenvalues, contribution rates, and cumulative contribution rates of the first 9 principal

components
PR FAG FRGF2 FRGF3 FRUN4 FRURS FRUre FRURT FERUF8 FRUN9
Traits PC 1 PC2 PC3 PC4 PC5 PC6 PC7 PC 8 PC9
HAE R -0.545 0.547 -0.144 0.073 0.218 0.297 -0.089 -0.041 -0.077
Seedling growth vigour
L R IER IS -0.538 0.299 -0.399 0.076 0.274 0.026 -0.286 0.104 0.418
Flourishing growth vigour
It{%, Leaf colour -0.042 -0.098 0.614 -0.177 0.470 -0.231 -0.316 0.445 -0.049
1HJE Leaf shape -0.487 -0.517 0.120 0.249 0.085 -0.181 -0.039 -0.271 0.013
I AR 0.091 0.358 -0.311 -0.416 0.381 -0.513 0.321 -0.143 -0.213
Fascicled leaves type
49K Petiole length 0.197 0.075 0.408 -0.528 0.214 0.546 0.226 -0.171 0.151
M Root shape -0.024 -0.552 -0.356 0.134 0.379 0.144 0.481 0.314 0.171
K3k /N Crown size -0.003 0.279 0.505 0.519 0.218 -0.194 0.282 -0.317 0.267
R R 0.345 0.453 0.107 0.487 -0.103 0.076 0.246 0.418 -0.147
Root groove depth
Al i Root yield 0.867 0.059 -0.123 -0.081 -0.062 -0.093 -0.072 0.039 0.266
JHEHE & i Sucrose content 0.488 -0.139 -0.166 0.351 0.471 0.279 -0.228 -0.216 -0.387
FplR Sugar yield 0.824 0.006 -0.142 0.088 0.145 -0.075 -0.251 -0.119 0.232
FHIE{E Eigenvalue 2.662 1.408 1.290 1.219 0.990 0.893 0.837 0.770 0.648
BTk 3 (%) Contribution rate 22.181 11.733 10.752 10.157 8.248 7.441 6.976 6.417 5.402
BT ok (%) 22.181 33.914 44.666 54.823 63.071 70.512 77.488 83.905 89.307

Cumulative contribution rate

PC: Principal component
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551 F MR EE R 2,662, TTHRZE N 22.181%,
S 5 KPR HAR 77 1 (0.867) , Hivk o =i
(0.824) | JFERES 12 (0.488) , L AT LUK S 1 £ R
BT WA 1 EME, vT LA™ &
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(0.505) . FEFEEIEE 3 F MBI, S0 A 2 AR
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%EMIK/AF) BETASEED, America
FHEFIHIHAT MariboHilleshog ApS, Denmark
&E French
FEBAT Heilongjiang, China

© FEREE Inner Mongolia, China

o hEHK i

WS SAAT SE, Germany
Britain Ryan Company

2 &H/2F) SES Vander Have, Dutch

BENHFRIEAT STRUBE GmbH & Co.KG, Germany
© B+ 4% IEIA%ER Syngentagroup, Switzerland

FEHW Xinjiang, China

3 6

B2 #MRMEFBRERERIB[O LEHFE

Fig.2 Two-dimensional ranking plot of PCA for sugar beet germplasm resources
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Table 8 Cluster analysis of sugarbeet germplasm resources from different origins

el
Group II

K
Group IIT

e Y
Group IV

KR I
Sk % Group 1
Source Number 3%

At (%)

g ditk(e) %0 (e % HH(%)

Number Proportion Number Proportion Number Proportion Number Proportion

PEEFHRML A ) 66 6 9.09
KWS SAAT SE, Germany

Tl G R A 1 ) 115 4 3.48
STRUBE GmbH & Co0.KG, Germany

[ DU v 55 9 16.36
BETASEED, America

BT b Yl e e | 36 5 13.89
Syngentagroup, Switzerland

T 22 22\ ) 135 26 19.26
SES Vander Have Dutch

P2 A Fi T 2 v 72 28 38.89
MariboHilleshog ApS, Denmark

e 54 23 42.59
Britain Ryan Company , Britain

SMEEReTE 4 2 50.00
Xinjiang, China

EMESEEYIAIN 23 15 65.22
Heilongjiang, China

hE NS 115 1 0.87
Inner Mongolia, China

r ] AR 2 1 50.00
Jilin, China

72: 1% French 2 0 0

29 43.94 31 46.97 0 0
61 53.04 50 43.48 0 0
23 41.82 21 38.18 0 0
8 2222 21 58.33 0 0
61 45.19 48 35.56 0 0
19 26.39 24 3333 0 0
29 53.70 0 0 0 0
1 25 0 0 0 0
3 13.04 1 435 2 8.70
0 0 0 0 114 99.13
1 50.00 0 0 0 0
1 50.00 0 0 1 50.00
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Table 9 Comparison of sugar yield, root yield, sucrose content and fascicled leaves type in different resource taxa
(LBN eS| el Fm KV
Traits Group | Group 11 Group III Group IV
M %L Material number 120 236 196 117
PRI I (kg/hm?) Sugar yield 9597.02 10095.15 11165.85 2824.44
Hpd 7 (kg/hm?)Root yield 66525.66 67900.10 75014.54 21969.86
JREME 2 1 (%) Sucrose content 14.42 15.06 14.93 12.42
I AT Fascicled leaves type A HAL HAL [ERYA

2.6 AREXRFHEFXMRFTFELEEZESITM

R A CRH A o 0 R AR I A A v ) e
XA A AN [A) [ RN IX ) 679 10 MRS 725 5 4
P, LA KWS1197 J%f Bt (KWS1197 7 2018-2021
A7 B Y N 67817.03kg/hm?, TE B & BN
17.63%) , K556 S e A ER) 415 MR R 8 25

#10 RRREAFHHRREHLL TN

Table 10 Identifying and evaluating economic types of resources from different sources

SCREHBER 6 03, FOLE R 2 6, 7 T
K138 63 AT BB 30 6, e R B R
R G F EHE3  E HRR 3
A AGHIRRERL 223 . € 109031 T 6642205
V44 T S 00 bR B DA TSR 7

PSI=R
i H o

Fre Tl 2 B Feil Pt 4 (kg/hm?) RS = (%) 2
No. Germplasm name Source Root yield Sucrose content Economic type
1 20704 o E SRR 53002.65 20.98 I

2 IM902 T 2222 4 ) 68003.40 20.32 g A

3 IM901 T 24 L2 i1 ) 70503.53 20.05 BT

4 HTEL0702 o PRI 44002.20 19.99 et e A

5 £8 302 P S 70003.50 19.85 o
6 ZD204 o = R I 61003.05 19.36 [l

7 Beta468 2 DA ) 83061.59 19.14 T

8 KWS1480 TR BRI F 103338.50 12.64 Fora

9 CNO0317 TE TR I ) 103113.00 13.98 EioiT]
10 KWS1237 FEERHR A 102732.41 13.92 F 7

11 KWS9440 TEEBHR A F 102308.15 13.81 Fye

12 KWS2287 TERERRR A 102126.32 14.05 Fr ARl

13 e 0701 o BRI 66003.30 18.89 FRf R

14 KWS3418 T ERHR A | 79003.95 18.76 FrifEmR

15 KWS4121 TR BRI 65003.25 18.71 FRifi
16 i 5 Tl 244 i1 ) 67003.35 18.63 PRz

17 SV1358 g % % A\ ) 62178.00 18.17 FrifERY

18 Beta468 [ DA 83061.59 19.14 ERae =
19 Betad67 FE DU H] 82078.67 16.73 P = 8
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Fz10(£)
iy TS24 F5 KI5 et i (kg/hm?) HEBE 5 (%) G
No. Germplasm name Source Root yield Sucrose content Economic type
20 KWS0120 SRR /A 84125.42 16.52 (It E |
21 KWS3398 TRl BRI 83155.84 16.48 i =
22 1M902 i 2 2 A ) 68003.40 20.32 T v M e A 2
23 IM901 T 22 24 N ) 70503.53 20.05 T i o
24 £ 302 T N5 70003.50 19.85 T i e A
25 152003 B SR 47325.00 16.59 TR R
26 ZM202 o BRI 56773.67 16.58 R
27 STC396 H B 4442930 16.56 AR AT
28 KWS6661 TR BRI 44625.00 16.56 {9 i
29 #301-1 FhE S 12364.25 16.56 AR AR
3 3t B,

VE0 9 ol 52 0 5485 05 A 1 0 1) R A a8t A% ) I
HAEfO A ™ B BA 36 A A RN, BE 8% 5%
U, LR B R I, S R 5 B i A0 AR 0 el O 7
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G, R ARSK RN HIRTEE S 3 G0, X
6 /> Fil A PR 1 AR 1) A SR BRI AT Z2 B o)
Aii, B 5 BB 2R
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FORAH T HURAL SR, Bir LA DA 12 ) ) 4 114 o4
BHELL T (i FEh gaaik . BN T F 5 R
e, 3K AT GHEA RHE IR Sl B i i e
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