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Genetic diversity analysis of 117 potato germplasm resources with high

resistance to late blight

SUN Bangsheng, SONG Jiling, YANG Mengping, XING Jinyue, HU Zunyan, HAO Zhiyong, LI Jinghua
(Keshan Branch of Heilongjiang Academy of Agricultural Sciences, Qigihar 161005, Heilongjiang, China)

Abstract: This study used 117 potato germplasm resources with high resistance to late blight preserved in the National
Potato Germplasm Resource Bank as experimental materials. Through methods such as genetic diversity index, coeffi-
cient of variation, and cluster analysis, 26 traits of 117 experimental materials were analyzed. The results showed that the
genetic diversity index of 20 qualitative traits ranged from 0.35 to 1.61. The order of variation coefficients for the 6 quanti-
tative traits was: Number of main stems>tuber yield>plant height>dry matter content>stem diameter>starch content. The
genetic diversity index ranged from 0.99 to 1.50. Through cluster analysis, 117 experimental materials were divided into 4
categories. The first category of materials has rich diversity and overall excellent performance, which is more in line with
the characteristics of existing cultivated varieties. The average yield of Class Il materials is relatively high, which aggre-
gates four high resistance potato varieties mainly planted in China and can be used as direct parents for late blight resis-
tance breeding. The third type of material has a larger number of main stems and the overall plant exhibits a short day
type, which can be used as antigen materials for resistance breeding. The fourth type of resource contains four resources,
with the highest yield performance and can be directly used for production and breeding of parents. Through R8 molecu-
lar marker detection on 117 materials, 104 resources contain R§ gene, which can be used as the basic material for late
blight resistance gene aggregation breeding.
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Table 1 Source of test materials
5 T i 44 % KR H 5 T i 44 % KU H 5 s 44 7R s
Number  Germplasm name  Source Number Germplasm name Source Number  Germplasm name Source
1 388192-1 i 40 MEX-750838 S0 79 I 8216-14 i
China Mexico Hu 8216-14 China
2 388192-12 I 41 Ns51-5 i 80 I 8331-3 ERE|
China China Hu 8331-3 China
3 390344-8 HHE 42 NS8710049 i 81 H 77-106 i
China China Huzi 77-106 China
4 395021.82 CIp 43 NS880407 HHE 82 EH 79-16 i
China Huzi 79-16 China
5 61-9 i 44 NS881705 i 83 Rk i
China China Hutou China
6 69-47.2 o 7 & 45 PAMPEANA-INTA H 84 22 o
Mexico China Hui 2 China
7 And-69.1 o 75 B 46 Poos-16 f I 85 EINE| o
Mexico Germany Jinkangbai China
8 Andina b 47 Psp-30.1 F 86 HE3E o
Peru America Jinshu 3 China
9 Arran Pilot i 48 RS- churi CIP 87 T 45 B8
England Jinshu 4 China
10 Atzimba CIP 49 RIR3 CIP 88 WHEEYFT o
Jinxianyangyuzi  China
11 Aula & 50 R2R3 CIP 89 iR e
Germany Kangbingchi China
12 Bia(Nex32) CIP 51 Robusta 11 90 LR 135 o
Germany Kexin 13 China
13 BL-1.5 L 52 T9615-1 i 91 LR 18 5 o
England China Kexin 18 China
14 BL-1l¢ Ui 53 T9616-5 ox 92 HiE CIp
England China Kende
15 BL-2.9 Ui 54 T962-62 H 93 EUISER S s
England China Laolinyangyu China
16 BR-63.5 ES 55 V2 CIp 94 U 119-3 s
America Liang 119-3 China
17 BR-63.76 % 56 Wn330-1 CIP 95 W 14 s
America Liangshu 14 China
18 Brador JIEYN 57 Wulkan b 96 w3 o
Canada Poland Liangshu 3 China
19 BZURA CIP 58 ArpoHOMUYECKHiT PiNioS 97 E 97 el
Soviet Union Liangshu 97 China
20 CFK-69.1 fa 59 Kpacuoyumcknii PiRiS 98 T 761-24 T E
Guatemala Soviet Union Long 761-24 China
21 Cesnend20 PiNiS 60 dutodropoycroitunsbiii - Ji Kk 99 B 552 [
Soviet Union Soviet Union Nanzhong 552 China
22 DY4-30 T 61 ©7E 56 5 W 100 N 75 i
China Anshu 56 China Neishu 7 China
23 DY4-5-10 HE 62 1 58-27-18 2 HE 101 TS i
China Ba58-27-hun 2 China Ningshu 5 China
24 Gasore FEREIA 63 JIl 771-56 T E 102 HH 168 i
Rwanda Chuan 771-56 China Qingshu 168 China
25 1-1085 CIP 64 )11 9-87 HE 103 W15 5 i
Chuan 9-87 China Shanza 15 China
26 ICA ZIPA CIP 65 FHE45 LE 104 Wik15 e
Chunshu 4 China Shaza 1 China
27 INIAP FRIPAPA 99 CIP 66 KETE EE 105 M55 s
Dabaihua China Tongshu 5 China

+ 39
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Table 1 (Continued)
i T 5T 44 B Sk Fre T 44 B P/ SV8H Fre T AR i
Number  Germplasm name  Source Number Germplasm name Source Number  Germplasm name Source
28 K314-4 CIP 67 PNIIEEANS ol 106 Klom =5 i
Dashanbaohongpi China Tuqiang 2 China
29 LB GROUP X CIP 68 AR 151 SHEd 107 TiF9s T
Dongnong 151 China Wanyu 9 China
30 LBr-1 CIP 69 AR 304 ol 108 18 05 ei
Dongnong 304 China Wei 05 China
31 LBr-2 CIP 70 T 684-1 ol 109 J3% 06-2 ei
E684-1 China Wei 06-2 China
32 LBr-20 CIP 71 ¥ 74-6-9 T 110 J&R 176 i 2 ei
E74-6-9 China Wei 176 xuan2  China
33 LBr-25 CIP 72 WEHHRE 1S H 111 7 684 ei
Emalingshu 1 China Wumeng 684 China
34 LBr-33 CIP 73 WHHRE 3 S H 112 N Tt
Emalingshu 3 China Xiaoyezi China
35 LBr-38 CIP 74 Filk T 113 =g T
Fengshou China Xinyu 3 China
36 LBr-39 CIP 75 H65-11-36 Hh 114 K% CA i
Gan 65-11-36 China Xushu CA China
37 LT-5 CIP 76 H 71-19-19 HhE 115 [58] H- 75 I
Gan 71-19-19 China Yuanyeqing China
38 Marla CIP 77 JTREANE I 116 KI5 ]
Guanglingliwaihuang China Changshu 4 China
39 MEX-750.821 PhEF 78 T H 117 Serrana-inta CIP
Mexico Hebayangyu China
TE: CIP Jy[H bR 8 S ot
Note: CIP means International Potato Center.
*2 MRmES
Table 2 Character assignment table
ity IR AP QD FRFF TR AR AR
Descriptor Assignment code Descriptor Assignment code
b7/t 1: E57 Erect 2:-F 37 Semi-erect A 1: H White 2:£L4(E454L Red or purple-stripe
purp P
Plant type 3: 7/ Spreading Flesh colour 3:3% Yellow 4:7%7% Light yellow 5: %L Cream
E-Sc) 1:4#8 Brown 2: /&34 4 Partial-colour TEIRIR VR 1:7% Shallow 2:7# Deep 3:"' Medium
Stem colour 3:4% Green 4:VR% Dark purple 5:%% Purple Eye depth
- 1:%% Green 2:7%%k Light green R 1: 5% Non-colour 2: £ 4 Colour
Leaf colour 3:R%E Dark green Eye colour
e AR 1:3E Tl J¥ Pentagon 2: 3T JE Circle FiRZ 1:% Many 2:/> Afew 3:% Medium
Corolla shape ~ 3: /¥ Star Eye number
PR N 1: K Large 2:/) Small 3: " Medium e 1 MK Rough  2: %7 Smooth 3 : 7" Medium
Corolla size Skin smoothness
PN 1: 11 White 2:40% Red purple 3:1% Blue B L: 77 Long 2: 4+ Short  3: 1 Intermediate
Corolla colour  4: 1% Blue purple 5:%% Purple Stolon length
ke 1:RE Sterile 2:/% Low 3:7% High SN S 1: AN#5% Uneven 2:%5% Uniform 3: " Medium
Pollen fertility ~ 4:#%# Very high 5: 7 Medium Url;lforr_mty of
tuber size
RINGE Sk 1: 1458 Very strong 2:5# Strong 3:55 Weak o )
Open-pollinated 4:7C Nil 5: " Medium VNN 1: K Large 2:/) Small 3: % Medium
e L. PR Flat ell 2 Bl FI q Tuber size
Z :JmiAfilH] Flat elliptic 2: J [ Flat roun _ )
Tuber shape 3:{8]Yl Obovate 4:%j/E Fusiform R 1:% Short 2:1< Long  3: ' Medium
5:50F% Ovate 6: M Elliptic 7:[F#% Round Dormancy
8: K7 Long-oblong Pk 1: i3 Late 2: 5.24 Early 3. f1Hf 24 Middle late
. T
3 1:40 Red 2:4 Yellow 3. %2 Reddish Maturity 4: 1 74 Middle early

Skin colour

4:7%7% Light yellow 5:FLF Cream
6:7% %% Dark purple 7:% Purple

- 40 -
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Table 3 Inclusion rate and diversity index of phenotypic traits

MEATE T el ene pen

e INH Je K
St g N A Gy
ﬁiﬁ/lj(. . Number of ~Number of CParacter TE'?& .
Phenotypic trait . . . inclusion Diversity
specification existing

MysHiE  PA R VR AR ZREM:

e A FhgAgs
R FAS R Cpcter g8
. .. Number of Number of . . . .
Phenotypic trait . . . inclusion Diversity
specification existing

0, 1 0, M

descriptors  descriptors rate/% index descriptors  descriptors rate/% index
PRZY 3.00 3.00 100.00 0.90 1eX 8 5.00 5.00 100.00 1.54
Plant type Pollen fertility
ESe) 5.00 5.00 100.00 1.53 RIRGE Ik 5.00 5.00 100.00 1.49
Stem colour Open-pollinated
L) 3.00 3.00 100.00 1.18 = 17.00 8.00 47.00 1.55
Leaf colour Tuber shape
Aese AR 3.00 3.00 100.00 1.18 Je 12.00 7.00 58.30 1.61
Corolla shape Skin colour
1656 KN 3.00 3.00 100.00 1.33 A 11.00 5.00 45.50 1.18
Corolla size Flesh colour
FrARA R EN 8.00 5.00 62.50 1.28 SRR 3.00 3.00 100.00 0.92
Corolla colour Eye depth
EN S 9L 3.00 3.00 100.00 1.01 LEAR B 2.00 2.00 100.00 0.35
Uniformity of tuber size Eye colour
S E NN 3.00 3.00 100.00 1.08 IR Z /b 3.00 3.00 100.00 131
Tuber size Eye number
PRHRE 4.00 3.00 75.00 1.21 2 3.00 3.00 100.00 1.20
Dormancy Skin smoothness
A 6.00 5.00 83.30 1.34 ghE A 3.00 3.00 100.00 1.26
Maturity Stolon length

WTE N 0.35~1.61, Hrb 1) Z FEVEIR SR =
ZEIR B 1) 2 A R A AR A . AR o PR IR %
) A 2 BT (3R 4) W] 401, 117 453 e 470 16 28 0 i ol
GRIRL BRI DL BN, L ONR A, AR
g6 2 NP/ ETR  AEIER 10 8
&, ZHAES, B2, R ERINA B BIRE
(Y € JF Hoar A ¥ 50, Wik, IR, 3F
ARE A5, B2y, 4 AR p B REST, AP R
9 RAR A FR A5, 22 D v g SR GG 28 i
212 HEHRIELSZHEELST XN 117 HSR
EMRFIRT 6 MR MERIEAT ST (KR 5,
R 6 N EE AR EAFIFR B )8 7, B 7 R
G HEAE 16.50%~47.70% , Horb FZ2H0AL 7 25
BN, VER & B A R R R, 6 MEE IR 7
RECK/NHEF AR R 2 2B 22 7= B>tk m>T )
Ji S B> 2> VE R L R 2 AR ECR AL Y
9 0.99~1.50, H A T4 51 5 B e e, 3 B PRIR I
BEZ AR A BRI, B RECE
& Z R B S R R IA — 2, ik 227 &
5 R (H 2 AR R
22 BESH

LR (B D, AR 3 UG P 4]

LA OFFR N 4 25, BB S 74 9 AR,
SR 63.25% , 3 EA Sk B B RS2 E o0
(CIP)  FR I < [ PN F Rt ol R b 7 5 o, R ) 7
R BT, PPk 48.28 cm, P25 1.01 ecm, 25
RO EL e AR, 10k B %, KRR
SEMERAR, R A EERAY A 0, ZREMEE
B ER L MR R LA G, AR A
o, B RN P2 & 23 772 kg-hm™, #UHA
HH G ORI 2, £ 4 A T BLEMERL, S 3T R
TR 21.00%, I UER &R 15.05%. SR
19 AL, 5 BARHE 16.24%, EEAE 5] E E 4
() b ol , BRI 2= BT, P8R R 54.35 em, P 2R
1.00 cm, ZE B 2 AR &, 62 MRS, 1E
BB KA, ERETE MR, ket
o TR, SRR, RO SRR N A
B, PP R 35 949 kg-hm?®, B4k DL 3, £9,
T4 R BB ST B 20.34%, T3
ER B 14.78% . IR 20 A RL, &7 mbt
B 17.09%, 605 51 [ CIP A1E N & Bs Fh, R
N E LB E L, PR R 44 em, 2R
0.99 cm, 221 % B AL A, HHERSE A, Ll
RN 41 550, 2T B A0 R , Rz € DAL B R 4T
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Table 4 Performance frequency of various traits

" PR E BT
HHIE AT Characteristic performance frequency
Descriptor

1 2 3 4 5 6 7 8
F£Z Plant type 0.09 0.59 0.32
Z5£4 Stem colour 0.21 0.27 0.01 0.15 0.35
€2 Leaf colour 0.41 0.03 0.56
LT IEAR Corolla shape 0.17 0.05 0.78
1E56 K/ Corolla size 0.22 0.14 0.64
1e5E i Corolla colour 0.53 0.26 0.03 0.03 0.16
168 & M Pollen fertility 0.04 0.27 0.15 0.02 0.51
KRG SV Open-pollinated 0.06 0.09 0.17 0.46 0.22
=¥ Tuber shape 0.02 0.19 0.01 0.02 0.04 0.38 0.27 0.08
4 Skin colour 0.01 0.09 0.36 0.06 0.22 0.22 0.04
R Flesh colour 0.42 0.01 0.32 0.24 0.02
ZEIRVR TR Eye depth 0.56 0.09 0.35
ZEAR B L Eye colour 0.89 0.11
Z#R £ /> Eye number 0.10 0.28 0.62
6 Skin smoothness 0.13 0.51 0.36
sE A B Stolon length 0.30 0.48 0.22
HeZEHESEFE Uniformity of tuber size 0.21 0.53 0.27
HeZE KN Tuber size 0.30 0.27 0.43
AR Dormancy 0.04 0.36 0.60
FE Maturity 0.47 0.19 0.21 0.09 0.04
x5 HEMHRBUEST O
Table 5 Statistical analysis of quantitative trait data

Ptk s ke 22 WA Bk i SRRI et
Trait Average Standard deviation Minimum  Maximum Variance variation/% Diversity index
MR 48.99 9.77 23.00 90.00 95.36 19.90 1.07
Plant height/cm
FEH 525 2.50 1.00 15.00 6.26 47.70 1.24
Number of main stem
Z2H 1.01 0.17 0.56 1.99 0.03 16.80 1.32
Stem diameter/cm
PEr 24508.02 10 086.81 2886.00 66 643.00 1.02 41.20 0.99
Tuber yield/(kg-hm™)
USE/P) 20.60 3.67 16.70 27.90 13.49 17.80 1.50
Dry matter content/%
wCER 15.08 2.49 10.30 22.20 6.19 16.50 123

Starch content/%

o, WA LR (o 3, SRR, B e, 45
BT P A R 10 099 kg -hm? ARRTE K,
B 22 W 3, S 3F  E 21.29% , PR TE R
T 15.54%. SHBIVEEE 4 e, 22 51 H
CIP 1) 2 {4 LRI E Y & B 2 A dodd, 5 Sk
() 3.42%, BN BT, s, Ak, P 1)
ZEH L1 em, FHYBRE 57.59 em, 4 B G RTER

e 42 -

o, B R, SRR, BRI BLRESE P e
56 923 kg - hm?, ZAPE R g 24, P TR & &=
20.19%, “FIJUER & & 14.12%.
2.3 R84FHrictml

X 117 43 v B I 928 0 5 8% S o D5 R AT RS
SR, A E A RS 3 Thric Bk A] LAY 3
682 bp K/NRERME R B (B 20, f 13 ik
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Fig. 1 Cluster analysis

M 1 2 3 4 5 6 7 8 9 10 11 12

74 :M. DL 2000 DNA Marker; 1~12 R [ 1 44 2 i o
Note: M. DL 2000 DNA Marker; 1-12 represent different potato

varieties.
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Fig. 2 Detection of molecular marker of R8 gene

KREH RS FEFGR 6), 5 Mt H A1 P % e 5 1
TFA FiL %) 88.89%, il R8 7 Fhric S e RS
FHI 1) 65 28 3 e A 5 R B o, 68 5 R LT A
[ IS 9,22 B (5 P s e e i SR MR 2 A
RS FE[H, A A& RS FEFM 13 M bute skl H
Pk o] B p AR PR R YeE , A et — P AL

3w S

SEF LT 117 v B e % e 1 % S o %
TR 8% 22 REVE M7, R 0 T I 1) T 7 2
TR RN B SR PR, B T AR T b o B U
HELTE AL K 2 EA IR AT, R — L SRR
SRR TEN , B R T R AL R
K, X RRE F M H bR I e B0 5 45
o d AR PRI 0] LUE Y, IR E A S
T 4 S M 2 b 5 R MR 3 BRI A < R TR DL
HYLNE, ZO L RO, HORS, L2 N
W HERET e EaET S, 2HALL, BERE
S 3 N NS ESI RS i B R S = s i)
5], WK, ZRIR RO, SRR A b 25 2iE,
SEE A HASE, Do RN & RIRPE 4%,
DR ST G A

20 Aot = HOIR I8 A% 2 FEVE IR BB AL TE BN
0.35~1.61, FI{E N 1.22,20 MIRF 10 MR
ZREVEFRBOR T34, Fodb Jz 1) 2 FE M U
i, S IRE S 1) 2 R EFR RO AR . BEMRIR I s A%
ZREME R B TE RN 0.99~1.50, b T4 & &
o, B2 E R, A T R HOE B AE 16.5%~
47.7% , Ho A 2 ZEBOR B ZE 2 B AR S R EUER
40% LA I, R H 2 EE s M BORM, ek & 28
REE N o ASFEAR B AR e R BB AL 2 1 1 4

.43.
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Table 6 Detection result of R8 molecular marker
Fa=) Tl 44 R RS HEA Ea=) Tl o 44 Bk RS %EA s Tl 44 R RS AL
Number Germplasm name RS gene Number  Germplasm name RS gene Number Germplasm name RS gene
1 388192-1 A 40 MEX-750838 f 79 I 8216-14 l
Have Have Hu8216-14 Have
2 388192-12 PR 41 Ns51-5 f 80 I 8331-3 1
Nothing Have Hu8331-3 Have
3 390344-8 H 42 NS8710049 f 81 M E 77-106 l
Have Have Huzi77-106 Have
4 395021.82 f 43 NS880407 f 82 M 79-16 s
Have Have Huzi79-16 Nothing
5 61-9 H 44 NS881705 ¥ 83 1Rk &l
Have Nothing Hutou Have
6 69-47.2 Eel 45 PAMPEANA-INTA H 84 22 el
Have Have Hui 2 Have
7 And-69.1 H 46 Poos-16 H 85 FHL Gl
Have Have Jinkangbai Have
8 Andina H 47 Psp-30.1 I 86 HE 35 H
Have Nothing Jinshu 3 Have
9 Arran Pilot H 48 RS- churi H 87 HEE45 H
Have Have Jinshu 4 Have
10 Atzimba 1 49 RIR3 f 88 R T f
Have Have Jinxianyangyuzi Have
11 Aula El 50 R2R3 f 89 E7R RN l
Have Have Kangbingchi Have
12 Bia(Nex32) f 51 Robusta f 90 SOHT 135 H
Have Have Kexin 13 Have
13 BL-1.5 El 52 T9615-1 1 91 ST 18 5 l
Have Have Kexin 18 Have
14 BL-lc f 53 T9616-5 f 92 L f
Have Have Kende Have
15 BL-2.9 f 54 T962-62 7 93 EMTES q
Have Nothing Laolinyangyu Have
16 BR-63.5 El 55 V2 7 94 Bt 119-3 El
Have Nothing Liang 119-3 Have
17 BR-63.76 f 56 Wn330-1 f 95 U 14 fH
Have Have Liangshu 14 Have
18 Brador H 57 Wulkan H 96 35 EEl
Have Have Liangshu 3 Have
19 BZURA G 58 ArpoHomMuyecKuii N 97 W 97 H
Nothing Nothing Liangshu 97 Have
20 CFK-69.1 H 59 Kpacnoypumcknit H 98 B 761-24 H
Have Have Long 761-24 Have
21 Cesnen420 H 60 ®utodropoycroitunsbiii A 99 R 552 fH
Have Have Nanzhong 552 Have
22 DY4-30 H 61 ZE 565 & 100 WET S f
Have Anshu 56 Have Neishu 7 Have
23 DY4-5-10 H 62 W 58-27- 2 1 101 THES Y P
Have Ba58-27-hun2 Have Ningshu 5 Nothing
24 Gasore El 63 NI 771-56 f 102 FHE 168 l
Have Chuan771-56 Have Qingshu 168 Have
25 1-1085 f 64 Il 9-87 f 103 W15 5 q
Have Chuan 9-87 Have Shanza 15 Have
26 ICA ZIPA H 65 HEALS fa 104 a1 El
Have Chunshu 4 Have Shaza 1 Have
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Table 6 (Continued)
Fs ol 44 RS A s Tl 44 B RS HE[H FFs Tl 44 FR RS HE[H
Number Germplasm name RS8 gene Number  Germplasm name RS§ gene Number Germplasm name RS gene
27 INIAP FRIPAPA 99 7 66 Krfe H 105 FE 55 B
Have Dabaihua Have Tongshu 5 Have
28 K314-4 f 67 NI f 106 Kim— 5 H
Have Dashanbaohongpi Have Tugiang 2 Have
29 LB GROUP X 1 68 AR 151 1 107 FiF 9% A
Have Dongnong 151 Have Wanyu 9 Have
30 LBr-1 f 69 Ak 304 7 108 13 05 H
Have Dongnong 304 Nothing Wei 05 Have
31 LBr-2 H 70 26 684-1 H 109 & 06-2 f
Have E684-1 Have Wei 06-2 Have
32 LBr-20 7 71 5 74-6-9 f 110 JB 176 3 2 l
Nothing E74-6-9 Have Wei 176 xuan 2 Have
33 LBr-25 A 72 HLRE 1S A 111 159 684 f
Have Emalingshu 1 Have Wumeng 684 Have
34 LBr-33 H 73 R 3T H 112 AN H
Have Emalingshu 3 Have Xiaoyezi Have
35 LBr-38 f 74 Fil =l 113 my= x
Have Fengshou Have Xinyu 3 Nothing
36 LBr-39 H 75 H 65-11-36 H 114 K% CA a
Have Gan 65-11-36 Have Xushu CA Have
37 LT-5 x 76 H71-19-19 el 115 [ - f
Nothing Gan 71-19-19 Have Yuanyeqing Have
38 Marla f 77 R EANE f 116 KNS =l
Have Guanglingliwaihuang Have Changshu 4 Have
39 MEX-750.821 1 78 MIREEE R f 117 Serrana-inta el
Have Hebayangyu Have Have
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