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Potato varieties tested

J¥*5 Number k45 Test code

/75 Number Jlli% 5 Test code

J¥*5 Number &% 5 Test code

—_—
—_— O O 0 AN N R W=

20191000536A
20191000536B
20191000725B
20212002746A
20212002747A
20212002748A
20205003298A
20205250019A
20205250029A
20205250030A
20205250134A
20205250134B
20205250141A
20205250232A
20205250232B
20205250246A
20205250247A
20191000726 A
20191000726B
20191001291A
20191001291B
20191002286A
20191005418A
20191005423A
20191005423B
20191005700A
20191005700B
20191005701A
20201000398A
20201000399A
20201000399B
20201000400A
20201000899A
20201001073A
20201001904A
20201002074A
20201002074B
20201002075A
20201002075B
20222002546A
20222002558A
20222002559A
20222002651A
20201002964A
20201002965A
20201002965B
20201003101A
20201003666A
20201004176A
20201004176B
20201005837A
20201005838A
20201005839A
20201005840A
20201005841A
20201006142A
20201006142B

1
Table 1
J7*5 Number k45 Test code
58 20201006210A
59 20201006210B
60 20201006405A
61 20201006405B
62 20201006564A
63 20201006565A
64 20201006566A
65 20201006567A
66 20201006569A
67 20201006570A
68 20201006574A
69 20201006575A
70 20201006576A
71 20201007296A
72 20201007297A
73 20201007299A
74 20201007302A
75 20201007306A
76 20201007311A
77 20201007312A
78 20201007317A
79 20201007319A
80 20201007444A
81 20215250060A
82 20215250061A
83 20215250231A
84 20215250260A
85 20215250261A
86 20215250267A
87 20215250268A
88 20215250309A
89 20215250309B
90 20215250310A
91 20215250314A
92 20215250354A
93 20225250003A
94 20225250003B
95 20225250005A
96 20225250005B
97 20225250007A
98 20201003098A
99 20201007505A
100 20201007505B
101 20201007577A
102 20201007577B
103 20211000471A
104 20211000471B
105 20211000472A
106 20211000472B
107 20211000475A
108 20211000475B
109 20211000477A
110 20211000726A
111 20211000736A
112 202110007368
113 20211000737A
114 20211000737B

115 20211001099A
116 20211001099B
117 20211001106A
118 20211001106B
119 20211001156A
120 20211001156B
121 20211002781A
122 20211002794A
123 20211002794B
124 20211002828A
125 20211002832A
126 20211002837A
127 20211002837B
128 20211002866A
129 20211002869A
130 20211002870A
131 20211002871A
132 20211002876A
133 20211002879A
134 2021102556A
135 2021104057A
136 20225250440A
137 20215250059A
138 20225250433A
139 20225250434A
140 20225250436A
141 20225250437A
142 20225250438A
143 20225250438B
144 20225250442A
145 20225250444A
146 20225250445A
147 20225250446A
148 20225250447A
149 20225250448A
150 20225250449A
151 20225250450A
152 20225250451A
153 20225250460A
154 20211000476A
155 20211000476B
156 20211001441A
157 20211001441B
158 20211002776A
159 20211002784A
160 20211002787A
161 20211002826A
162 20211002827A
163 20211002831A
164 20211002833A
165 20211002834A
166 20211002835A
167 20211002867A
168 20211002868A
169 20211002873A
170 20211002874A
171 20211002875A

172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226

20211002878A
20211002880A
20211003333A
20211003334A
20211003357A
20211003466A
20211003469A
20211004386A
2021101995A

2021102722A

2021102724A

2021104232A

2021104238A

2021104596A

2021104597A

2021104599A

2021104631A

2021104634A

20221000740A
20221000744A
20221000745A
20221000746A
20221000815A
20221000816A
20221001117A
20221001531A
20221001531B
20221001549A
20221001549B
20221001888A
20221001888B
20221001892A
20221001892B
20235250027A
20235250029A
202352500298
20235250030A
20235250036A
20235250037A
20235250038A
20235250039A
20235250040A
20235250041A
20235250042A
20235250043A
20235250044A
20235250045A
20235250047A
20235250048A
20235250049A
20235250050A
20235250051A
20235250052A
20235250053A
20245250001A




14

eV &

Crops

2026 55 3 1

=2 S%EDUSMKMIRE

BRI E

Table 2 Information and observation methods of potato DUS test traits
. ik AR A A A
Code Trait Xpression servation servation Record standard and classification
trait period method
Cl ek K/ QN fapaiil VG L: B 20 WR/REN; 3: /s 40 /BB 50 s 60 FRER;
70 Ki 8: KRB 9: K
C2 JeREZF: BIR PQ BIEH VG 1. BRE: 2: B0OE; 3: BHEE; 4 *El“lﬁﬁ; 5: HHFEFETE
C3 k. e EREAME QN HZE VG 1: JCERES; 2: WE5RI5E; 3: 59; 4: FEIP; 50 45 6:
B Plok; 7. oE; 8: smFMGE; 9: *&"i
C4 Stk HMEFREAE  ON HZFE VG 1: EBf&; 2: ;5 3: &
BRI E
C5 MR HHEE QN HZE VG 1: BEMd; 2. Wb 30 Ay 40 DRy 50 iy 6 p
FlZ; 7: % 8: 2EIME; 9: *&%
C6 e ZE: THHAHNTFHE 5K QN fapaiil VG L: B 20 W/REN; 3: /s 40 BB 50 s 60 FRER;
7N 7: K; 8: KFIMK; 9: MK
C7 ek E: TRERIME QN fapaiil VG 1: 90 20 JFRBEFRE; 3: BFE; 4. FFFRIFFE; s:
FRE
C8 bR TMiEFMEA® QN [IE VG 1. JCEURES: 2. RESFIES: 3. 39 4 §9BP; 5. by o6 b
B F5k; 7: 9E; 8: SREPIMGE; 9: MR
C9 K THEE QN HIEH VG 1: LEitkd; 20 #ADBID; 3: s 40 DFEIF; 50 15 6:
@J%: 7: %5 8: ZEWZE; 9: W%
C10 HRZF: WARHE QN I VG s GEURAD: 20 WRADEID: 30 Ay 40 DEF; S0 iy 6
iU% 7. % 8: ZEMZE; 9: *&%
Cll JERZF: B ON [IE VG s MR 2 WRMEEIE; 3. K 40 HEEIP 5 P o6 FEIK;
7 K 8 KEMRK: 9: Mk
Cl2 fetk: %Y QN IE VG 1. 28 2. hiAl; 3. mpAY
CI3 fHfk: AKIH QN I VG 1: HOr; 2: BHAFPPEHE; 3: FHE4: FESLFTFE; S:
TT e
Cl4 = B O QN WE VG 1: JCEUMRES: 2. MRISRIES: 3. §9; 4. FHIH; 5. o6
ks 7. s 8: SREIRGE; 9: AR
C15 2. B PQ W VG 1 BHE: 2 BE: 3 W
Cl6 Hit: K/ QN L VG/MS  1: B/ 2: BRZREN; 30 /s 40 BB 50 iy 6: FREIR;
7: K 8: j(%ﬂff&j( 9: MK
C17 &M AINHHEFIRAS QN IEH VG 1: B4 SEBIME; 3. M 4 HERIMEE; 5. HE
C18 & NHHHE ON L VG/MS  1: A\z Wm B 3. s 40 DEIF 5 6 FEIZ
7: % 8: ZHWKZ; 9. S EZ
Cl19 it SRR ON L VG 1: MRk 20 BRERENER: 3: M 4: BB S s 6 AR
7 s 8: IRBINLER: 9: MR
C20 Em: FMk ERMAFRE QN IE VG 1: Joekhkss; 2. WE53I55; 3: 55 4: FFIP; 5. 5 6:
SN g 7 "I 8: SMEMKE; 9: HKOH
C21 /INH: TRZNHR/N QN L VG L: B 20 WR/REN; 3: /s 40 /BB 5 s 60 FRER;
70 Ki 8: KRB 9: K
C22 /NIf: BRIz QN WE VG Lo B 2 BRAREIMG: 3: ARs 40 AREH: 50 s 6: IR
7: Fs 8: RIS 90 AR
C23 /hit: TBGPOIRFERE QN TR VG 1o GEhess; 2. WEgRI8s: 3: §9; 4. 59FIP; 50 ;o6
F5k; 7: 9E; 8: SREIGE; 9: MR
C24 /bt e QN ] VG 1§ 2 P 3
C25 s SEERRIFTHSLE QL = VG 1: s 9:
C26 16iE: EEMBOEE QN A VG 1: JoEkhkss; 2. WE53I55; 3: 55 4: FFIP; 5: #; 6:
s 7: 98 8: SREIRGE; 9: AR
C27 fetk: rEBE ON FAEH VGMG  1: B0%: 2: HIRSNE: 3: W& 4 JEEIH: 52 A 6 RENE:
7: w8 miEIME: 9 ke
C28 fHAk: JFIEAR QN FEIEH VG 1: %ﬁ*&ﬁ 2: BAARENR; 3: %; 4: MKEIP; 50 ;6.
?J 7: Fs 8: R 90 AR
C29 fHEk: TEEH FfE & QL FEIEH VG 1: X5 9: A
C30 fefF: KA QN FEIE VG 1: *&/J\ 20 BNEIN: 30 s 4 NEIH S 60 R
70 K 8 KREMK: 9: K
C31 fefF: BAIET R fsnfE QN FHAEHA VG 1: LEitkss; 2: WEHR155; 3: 555 4: #EIP; 50 F5 6:

F5g; 7. 98; 8: SREIMSE; 9:

o




S 232 1 SEUE S

BT DUS IR ) £ 4 28 i it % 22 FE Ak SRR S 2 15

%:3% 2 Table 2 (continued)

PR

RURIIER R

UMWIRrS

i PR JERORE - - ST TR 55
Code Trait xptregsmn servation servation Record standard and classification
rait period method
C32 femk: KR/ QN AREA VG L: Bl 20 BB 30 /s 40 /BB 50 1y 6: FREIR;
7: K 8: KFEIMK; 9: K
C33 fui: JBIR PQ FEIEH VG 1: B 2. IEHIOE; 3. EREE
C34 i WMITET RS AR QN FEIEH VG 1: JCERES: 2: 5855 3: 59; 4: FEIP; 50 45 6:
s 7. 98 8: SREIRGE; 9: ARIR
C35 foid: AMIEHFREAEES ON FAEH VG 1 BEAG 2 1 30 m
HKILE
C36 feid: WMIEERB Oy & QN T VG 1: BEkMN: 2 BNEIN; 30 /s 40 ANEIFS 50 1y 6
bR BIKs 7 K 8: KRB 9: K
C37 QN A MG 1: MR 2. RFEEIR; 3. By 4. BREjF; 50 A 6. PRI
7: Wi 8: BREEIFKEE; 9: HRMG
C38 HZ. JBIR PQ Wk VG 1z B 2 MUIEE; 3: UREE; 4 KOPRIE; S: KB 6:
LiQISIZ
C39 Hzk: ZFIRIRE QN R VG Le MRk 2 BIRENR: 3: ¥ 4 BB 50 A 60 HEIR
7: s 8 WREMRIR; 9 IR
C40 k. KEOCEE QN RN VG 1o JelE: 2 JeiERIPEE; 3. P& 4. PEERPHERS: S KRS
C41 Bz RGP PQ R VG 1: JRFEMh; 2. T 3: JRAM; 4. 4t 50 A 6:
W 7. WM 8 At
C42 Pz TR PQ Wk VG 1. |t 20w\, 3 A 4 Wi
C43 B, BRHIH PQ Wk VG 1 Hffy 2. FAf: 30 REE: 4 PERE; 50 RBEA; 6
a1t 7. AL t; 8. Wth; 9. M
C44 PZE: SLHEREAERE ON R VG 1: Eitkss; 2: H55R155; 3: 595 4: FEIP; 50 F5 6:
iR F5k; 7: 9E; 8: GREPIGE; 9: MR

BEAT AR DU IR AR AR FRURE 508 AN/ T 20 #k,
AU SRR A L0 kDR 75 L0 A /N X PR 2R
MAEFEFREMIR (quality trait, QL) « &R

(false qualitative trait, PQ ) F14{ & IR (quantitative
trait, QN) ; MM J7 % N FAA N & Cgroup
measurement, MG) « “MAI| & (single measurement,
MS) FIEEARH MW (group visual observation, VG) o
RIS 43 D9 93 28 30 CHE R 5 S 5 A6 3 5 [ 1Y
FEMET, ShZEAK 8~10 D « DA (e
8 T R R o D XS AR 75% 8L B L FF
I CE—EFA 1~2 s E TP BRI G/ X 8
PREL 75% A LD AR

1.3 BURALIE

FI Fl SPSS Statistics 26.0 #4713k 7 4 it 4>

¥, FIH GraphPad Prism 8 xSk s34 i, FIH
Origin 2021 £ il A7 5¢ 1t A B AR a0 b I, R
Popgene 32 H A 53 At A F AR 1) Shannon’s 22 F£1E
&% (HD Bl H=-3PIn(P), X\, PiAFEAE
REE ¢ MRS IR

2 HREDR

ET DUS WA IRHE R SHME DR
R 3 fias, M S # % DUS MR TE B

2.1

44 MR TEIR (C1~C44) X 226 1 fh Ak 4T 2 k¢
47, “F#J) Shannon’s ZFEMEFRECHN 1.1721, A
54 0.0000~1.9668. o, Yk ZFIIEE T & &
SRIE (C8) R RHFHMIH M B AL (C3)
ZREER B R =, 0 1.9668 A1 1.9277. Hik
RHZEFEAGIE (C43) « e T D AR
(C26) FMELEW (C37) , ZREMEIRE D H N
1.8137. 1.7614 F1 1.7582. iX 5 AMMIR7E DUS il
WA R ERE R T LR I DRI H . 28T 2
>1.0000 FIPHEIRA 32 4, K 226 PR E MR
fitfe ZREME L R . 2 REMESE $0<<0.5000 1
PRIRA 4 4, HAERERMTERE (C25) R
I MRIBIRE, ZFEMERRECN 0.0000. 7E 582 5
Fl DUS BEATHRE S M A e i, N5 8O0 2 AR
BRI MR o
22 LD8%E DUSIK MRS

DX HE A H 42 R 1 PR 1 2Rk T 0K 1R
s R ENER . HE IR 2R, B E
RRAEFRIEVEFE 2 iES:, B1E 1AL R
(AR FAPEAR SR04, il 1 foR, FiE
PEAR A, SRR TEZE (C25) RA 9 &R
i, EMERAE & SRR R TG X 0, RERR TG T y AE
B (C29) LIt N, 5 90.1%; Frf i
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Table 3 Diversity index of observation traits

i PR LR % 45 PR ZREMETE S
Code Trait Diversity index Code Trait Diversity index
Cl KR KA 1.3023 23 AN TR GRRRFR 1.3294
C2 HokRZE: R 1.1532 C24 AN SRR 0.2268
C3 HekH: FEHAERE AERE 1.9277 C25 e 3 EEIR I TSR E 0.0000
C4 ok AR EFREaEARLE 0.7823 26 HE: W AR 1.7614
C5 ek EEHEE 1.6709 27 MRk = 1.2840
C6 FeRZE: TR 3L R 1.3349 C28 Mk ISR 1.5363
c7 FeREE: T 1.2485 C29 Mk TEEH A EE R 0.3232
C8 FeRkH: TSR e 1.9668 C30 TR K 1.0869
C9 R THFHE 1.5239 C31 17 e E i e 1.4880
Cl10 kR ZE: RREE 1.3581 C32 i Kb 0.9578
Cl1 FoRZE: MK 1.2352 C33 1E: IR 0.2053
C12 MFk: 28 0.5396 C34 1e5e: NN S (R 1.3408
Cl13 MRk ARSI 0.6882 C35 fed: WIEEREOEORILE 0.6354
Cl4 2 eEWRE AR 1.5836 36 1o WIS RE Y R E 1.1678
Cl5 2 Bk 0.8594 37 RS 1.7582
Cl6 =L VI 1.2358 38 Bz IR 1.3910
C17 ok NHHESPRAS 0.9809 C39 s FIREE 1.2467
C18 S NS 1.3085 C40 Pk REOUIBE 1.0639
Cl19 gt GEFEE 1.1243 C41 Pk REEe 1.0454
C20 gk Rk BRI R AR 1.4522 c42 Bk, SRR EEI 0.8408
C21 NG RN NN 1.0781 C43 k. EREn 1.8137
c22 AN RS 1.5848 C44 P e EREEH R AR 1.1301
C44 I I I [ 11
C43 I | [ T T 1 e
C42 [ [ ] Classification
C41 I [ 1 [ 1
C40 I I I oo9
C39[T 1 I I
C38 I [ [ I I o8
8%2 I I ! 11 ! I| I I
T =T o
Ql | : | [T [l os
C29 I a4
C28 1T I I I I
L 2701 I | I I o3
g C26 I I 1 I
2 C25 o2
B C24(] 1
= C23 [ [ [ | Il ol
i C22 1 I I T
= G211 I I [
2 €20 I I [T [T 1
= CIofl I I I
# C18] I I I I I
C17]l I I I
Cl6[ ] I I I
C15 T I
Cl4 [ I [ [ I
C13[ ] T 1
C12[1 I
ClI[[] I I [ 1
Cl10 I I L
C9 I I I I I I
C8 [ [ [ | [ 1 I
C7 I I I I
Co[ I I |
C5[I1 I I I I I
C4 I I
C3[T_ 1 I I I I |-
c2 I [ 1 I
Cl1 [ ! | ! ! [ [ I
0 20 40 60 80 100

7 Lt Percentage (%)

1 DUS MK MR R AD SR 73 76
Fig.1 Frequency distribution of codes for DUS test traits
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JREMR T, FRZER (C2) DL A, ik
52.6%; ZF PR (C15) IIEIE N, (5 H 50.0%;
e AR (C33) Lk e, (i 95.3%;
BEGAR (C38) DABNEIE A E, Ak 41.3%;
ERLBIE (C41) DB NE, [k 703%; B
ZETRIREEA (C42) DM NE, (N 73.7%.
WZEFEAZIM (C43) 1E 9 Mo duh¥fg oA, H
HAL M (25.4%) .« M (20.3%) KM
(29.3%) A% . FERMRAE T EMRES
A S I SRRRE SR I 0 e B R R R

1E 5442 DUS MR b, B Mtk b b
K (77.27%) , BT REMERAE T E R, £
BHIRTEASF dh A ) R IE EL i 7 48, ARRS I 2 R
JEBEK, Forh 9 AMPRARTE H B 0 NARAD B354 3Rk,
HEMERERH T X ANFE SR E S, £S%
SRR S ) A R T R R A &
PR o

23 S$E DUS MK MR XM 5

FIH /R (Pearson) HIFATEAH IR REKT 28
A5 IR S RS [ A 2 B B . KN K
(TR T A e M, 25 R 2 s ek %
e ERE O (C3) 5k T H R
R (C8) « EfeEmBamE (Cl4) « it
Tk ERMAEEREAEE (C200  £FELER
BAGRE (C26) fFEMEEIEF, xR
W 0.81. 0.69. 0.65 F10.62; ZEET e S (OsREE
(C14) 5&mt F Mk FRMEEFRE AR (C20).
W B EREEMmE (C31)  RERLFIE
(C41) AAAERRE Z IEARDR, M REH 5N 0.87.
0.70 F1 0.68; AEie NMIAEH BB R (C34) 5
e MAEE R R Ay RIGE (C36) fA7EMR R
IEADE, MIKARBON 0.97; HRZEFLFiM (C41)
SERZEFIR ARG (C42) FEAEN 35 IE A5,
MRREN 089, WRHHRENRH. £, ErtE

Cl|Cl e

C3 o] «+ B - * - * - *3k sk ok ok dk kk ko ks -- ok 1.0
Cs 081 C8  ** - - - *ok sk ook - k% kk kk kK sk skk kek :
Cl1 Cl1 * & 0.8

C12 Cl12 ** * ok *

C13 Cl13 * oK 0.6
Cl4 0.69/0.63 Cl4| * * *k [EE] IR B e |

C16 C16 *% * *k 0.4
C18 CI18 = [

C19 C19 * ok *ok * 0.2 ~
20 0.65/0.59 0.87 col * IR = EBE O 0 = E3FE | 0.0 -
C21 C21 < o ’
C26 0.620.63 C26 *k  kk - kk  kk kk ok kk Kk Kk 02 -
C27 (27 #% *k  kk * Kk ok ok sk kk Kok

C28 B o -0.4 -
C29 0.59 0.65 C29 S * B B ||

C31 0.58 0.70 0.72 0.67 C31 aad ha ot .

€33 C33 0.8
C34 c34 Kl EE 10
C36 0.97C36 * |k o
C38 (38 ** sk Rk ok

C39 C39 o

C40 C40

C41 0.59 0.68 0.74 0.68 C41

C42 0.57 0.62 0.68 0.65 0.89/C42

C43 0.58 0.62 0.65 0.72/0.66/C43

Cl C3 C8 Cl11CI2C13C14C16 C18 CI19 C20 C21 C26 C27 C28 C29 C30 C31 C33 C34 C36 C37 C38 C39 C40 C41 C42 C43

“k7 . P<0.05 “**”:P<0.0l.

2 28 NBHRE DUS Wik MRAMHE XM 247
Fig.2 Correlation analysis among 28 potato DUS test traits
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Genetic Diversity and Trait Correlation Analysis of
Potato Varieties Based on DUS Testing Traits

Kou Shujun, Wang Yao, Fu Guoging, Ji Junjian, Huo Ahong, Chen Lingwei, Zuo Zhenxing
(Zhangjiakou Academy of Agricultural Sciences, Zhangjiakou 075000, Hebei, China)

Abstract To optimize the evaluation of potato DUS (distinctness, uniformity, and stability) testing and provide
guidance for phenotypic selection in new potato variety breeding, data on 44 traits from 226 potato DUS test
varieties were collected, and comprehensive analyses including diversity, correlation, and clustering were
conducted. The results showed that average diversity index was 1.1721, ranging from 0.0000 to 1.9668, with 32
traits having a diversity index greater than 1.0000, indicating relatively high variability. However, some traits
exhibited highly concentrated distributions. Pubescence on the top of rosette leaves had only nine grade code,
and 90.1% of the varieties exhibited no anthocyanin coloration in the top leaves of plants. Correlation analysis
revealed that several groups of traits related to anthocyanin coloration had highly significant positive
correlations. Intensity of anthocyanin coloration on the inner side of the corolla was extremely significantly
positively correlated with extent of anthocyanin coloration distribution on the inner corolla, with a correlation
coefficient of 0.97. Cluster analysis divided the 226 varieties into five groups. Anthocyanin coloration of the top
leaves and tuber skin color can be effectively used for grouping.

Key words Potato; DUS testing; Traits; Genetic diversity
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