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Trait comparison and quality analysis of introduced colored potato in
Pingliang area

Yang Hua!, Lei Hongxiao?

(1. Pingliang Academy of Agricultural Sciences, Pingliang 744000, Gansu, China, 2. Agricultural Comprehensive Service Center of Yu-
wan Township, Jingning 743400, Gansu, China)

Abstract: This study aimed to screen colored potato varieties suitable for planting in Pingliang area and promote the de-
velopment of characteristic potato industry in Pingliang. Ten introduced colored potato varieties including Hongmei and
Heimeigui were used as test materials. Variety screening experiments were carried out by determining growth period
traits, tuber setting performance, tuber appearance, yield and quality indicators, followed by correlation analysis and clus-
ter analysis. The results showed that the yield of Hongmei was 1 956.39 kg - 667 m > and that of Heimeigui was
1 953.34 kg 667 m”, which were significantly increased by 10.28% and 10.11%, respectively, compared with the control
Heijingang (1 773.97 kg- 667 m™). Hongmei and Heimeigui had high marketable tuber rates of 95.70% and 93.20%, re-
spectively. The tested varieties exhibited different levels of resistance to early blight, late blight and blackleg disease,
among which Hongmei, Hongbaoshi and Heimeigui showed excellent comprehensive resistance. Correlation analysis indi-
cated that emergence rate was significantly positively correlated with single-plant tuber mass and extremely significantly
positively correlated with plot yield. Single-plant tuber mass was significantly positively correlated with plot yield and
marketable tuber rate. Plot yield was extremely significantly positively correlated with marketable tuber rate. Dry matter
content was extremely significantly positively correlated with starch content. Reducing sugar content was significantly
negatively correlated with single-plant tuber mass, and extremely significantly negatively correlated with emergence rate
and plot yield. Growth period was extremely significantly negatively correlated with protein content. Cluster analysis re-
vealed that the ten colored potato varieties could be divided into three groups at the euclidean distance of 15. In conclu-
sion, Hongmei and Heimeigui are suitable for popularization and planting in Pingliang area.

Key words: Colored potato; Pingliang area; Trait comparison; Quality analysis
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1.1 RISt

AT 2023 F 4—9 HAEH N AR BP0k
M ERFTEARENEKEFR T %R
36 Hb V- 504 1460 m, & R 7 R Bk 1 S A, SRS
I 10 °C, B 180 d, 4= H H& A %1 2 316.82 h, 4
F%7K & 549.90 mm. RI6H M (LR ML, Hh#-F4, +
HEAE S 78 2, AU AEVEYI N K, K F il R E A =X
VEBESRAHER], & B SR EAK.
1.2 #HR

G PRI R O AN, S H -3 A B R E
1 5 AFEAREA1 5 A285 15 403K,
BUE, 5 HRCCKO SR o B AW SRl 5 B B CR R v
W1,
1.3 R

FE )R 56 S FH BB AL X 2 it , S Rt T 44
R 2 L A 7 s B AR, BN B R 1 AN AR,
L 10 AN, 3 IRER . R XUT M, &R
PERE ], AT ¥, 478 70 cm, FREE 30 cm, #EFP IR
JZ 8 em, B N/PMXK 12 m, 5 4 m, /DX TR 48 m2,
/NX Z B R 1.0 m 58 [X 38, #& Hh b
14 FEERE

RIET 2023 £ 4 A 10 HiEM,9 A 20 HS—
WSk o FEFPET R 2.5%0 1R i F A b 22 , 526 e FH
TR — % 28 kg- 667 m” JRE&K 21 kg- 667 m” A B H
F5EE 22 kg 667 m” A KL 180 kg - 667 m™; IL7E
B RE 4% 3.6 kg 667 m>L R & 3.5 kg 667 m>.
KA HEE KR, B 5 AR EE 4 Ik, &
VOB N 22 m?- 667 m?. A 5 3 A 3 IR 1% g £
ARG A AR R R F R EM, B m i E, K
A% FH )5 S it CRE L BEAE 56D 35 15 2 1l s R0 A 7
—#.
1.5 BAEERSFE
151 REMERWA B APEEHLIN 10 #&,3 &
HE. HM30dERitHEE. SRERSRE
55 A0 (CIPOARAED, A B L KA A A 1A
A LA B g HUERS Il INTH 48 S T 46 B W4
W, EERE 15 d A 1 IXGHIEER 7d A 1R
YR SR A A SOWM 45 A T . AR
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Table 1 Variety information and source characteristics of colored potato

BT AARARR s i) FHIE
Number Variety name Source Level Feature
1 H-3 e E AL B J5 Rl LT R
Chinese Academy of Agricultural Sciences Foundation seed High anthocyanin content
2 ARLE T AR IR A =) J5 LT R
Hongmeigui Xisen Group Company Limited Foundation seed High anthocyanin content
3 HEE 1S VR R J5 [EEIEES
Guicaishu 1 Guangxi Academy of Agricultural Sciences Foundation seed Cold and drought tolerant
4 AR B2 R AR A B JEURl FEE R
Hongbaoshi Inner Mongolia Academy of Agricultural and Animal Husbandry Sciences Foundation seed High anthocyanin content
5 Bear 1 HR A AR J5 fiff 5
Longshuhong 1 ~ Gansu Academy of Agricultural Sciences Foundation seed  Drought tolerant
6 A2 T AR MBI J5L R [FES
Qinghai Academy of Agriculture and Forestry Sciences Foundation seed Cold tolerant
7 Bxls mHEEAF B JEUf A
Ziyun 1 Yunnan Academy of Agricultural Sciences Foundation seed High anthocyanin content
8 HES 5B AR B A 7] J5L e [ERIATEN
Hongmei Inner Mongolia Lingtian Biotechnology Company Limited Foundation seed  High anthocyanin content
9 SRR AR A R A JEUAl E A
Heimeigui Xisen Group Company Limited Foundation seed High anthocyanin content
10 FRE NI H RS SR EFRAF J5 [FESES

Heijingang(CK) Gansu Daqing Potato Company Limited

Foundation seed

Cold and drought tolerant

56 LR (0 T A 2R R /N XA R A G, 9 R
TR H AR AR 4t 2 B NY/T 3116 —
2017 NY/T 2186 —2012"" & GB/T 17980—2000"*
RYIBRUERAT o RF/INX T HUREVE , 0 R A i
PR 5 B ZE RO 2 EE L, TE R R R LR
i 5 P > AR UE R R 0~3% A R, >3%~
5% A H P, >5%~8% NP, >8%~15% A
&, >15%~30% N 5 1%, 30% L E AR, RiER A
P2 B o0 G br o AR 2 F R 0~10% NEFE KA
RS ZRINR 7 LI v =1 N S Sl o |/ (k=1 T
MELL S E I E A IR TR
RHIE
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FARRHCE T, SN X R L HT A 667 m? PR, fT
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X B WL 472 B 52 B S He=100 A, 51 5 i 352 TC
EH, BRI IR E I ERE S A
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Table 2 Phenological period of different varieties of test colored potato

i FERH H A RN P TH1ER] S GNEPL

Variety Sowing date Emergence date  Emergence Budding date Flowering date Maturation date Gr(?wth
(Month-Day)  (Month-Day) rate/% (Month-Day) (Month-Day) (Month-Day) period/d

H-3 04-10 05-01 98.70 a 05-20 06-10 08-13 104 de

AR/ 04-10 04-29 93.00 be 06-03 06-13 08-13 106 cd

Hongmeigui

HEE1 5 04-10 04-28 96.00 ab 06-05 06-12 08-02 9 e

Guicaishu 1

AEA 04-10 04-28 79.00 cd 06-02 06-13 08-17 111 ab

Hongbaoshi

BEzEer 145 04-10 04-27 96.00 ab 06-04 06-07 08-17 112 a

Longshuhong 1

A2 04-10 04-28 95.80 ab 05-20 06-03 08-16 110 abc

E PRI 04-10 04-29 74.00 d 05-22 06-08 08-17 110 abc

Ziyun 1

e 04-10 04-27 98.70 a 05-25 06-05 08-12 107 bed

Hongmei

PR 04-10 04-28 98.60 a 05-25 06-06 08-12 106 cd

Heimeigui

BN 04-10 04-29 93.00 be 05-25 06-10 08-14 107 bed

Heijingang (CK)

T FFIAEN G FRERIRAE 0.05 KPP ZEREE. .
Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
FEREERTE, Rx 1 SEFMTHRALEAINE  ATRERI D ERE 1500 PSR A it
b, DA B R T RSN EHER SR I R
AR HoAd AR A R R AR W 22 SSRGS EZEMIREER
93.00% A LA _F o MR 25 A S R vy ) 43 sk A it Z i A AN 32 EEVEIR A EE R 4 SRtk 3
#=3 SHEEIRERMINAEZMHIREEER

Table 3 Comparison of main appearance characters of colored potato varieties

Al E NP1 20 [S)E) Y ZFHRERR BN
Variety Smoothness of potato skin  Skin color Flesh color Potato shape Bud eye depth Potato size uniformity
H-3 T ® i) A % 55

Smooth Purple Purple Long oval Shallow Uniform
HARLET el AR ARG I * B
Hongmeigui Smooth Deep red Red Oval Shallow Uniform
BEELS e T3 il # ik
Guicaishu 1 Smooth Dark purple Purple Oval Shallow Medium
AR ik ARG AR &g B
Hongbaoshi Rough Red Red Round Medium Uniform
Begar 15 g % E i) T S ANEETE
Longshuhong 1~ Medium Purple Purple Oval Deep Non-uniform
A2 JeH ARG wEE Al hag 55

Smooth Red Deep yellow Round Medium Uniform
P Lk WA E 3l * AT
Ziyun 1 Rough Dark purple Purple Round Shallow Non-uniform
S Juify FARES AREN psitilal % LS
Hongmei Smooth Red Red Long oval Shallow Uniform
SRR e WEE E3i) A g 55
Heimeigui Smooth Dark purple Purple Long oval Medium Uniform
BN i W Eyic) AR heg AT
Heijingang(CK)  Rough Dark purple Purple Long oval Medium Non-uniform
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TOBEE AL 1 5 R R A W RN B S AN
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FEERE 1 S EYORNEETE ROy AR AL, A it
AR BRI RS L iR il
(ZEAYUE VI E It ST EE AL AN LA S
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SRETEIRRIUL R, 1 BAE P i XCHE T P
23 SAmMEEERE~ESH

1R 4 RN, ARl ol ol ) 0 ) 22 PR bk
LERGEVEES. SREADELRKRSEE
TECAREE B> HEE L R T AR AR EHE
o LI RBORBREL 1 5 AR ILH RIF
I ESERNE N SO E S ERT iV 2 BRI AR
AR 1S IRAEZEEK, 4580 BRE B
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Table 4 Comparison of tuber traits and yield of colored potato varieties

. . s Lo TRRRES HpRR JERE T
e g ) B BB e aerem e e e tp
. e A A e BH EE PR TR FEROHEE
Ry Al R MEZE Stem Plant . . )
. . . Plant . . Number Mass of Plotyield/  Yield/ Rotten Commodity
Variety Distribution Concentration Stolons diameter/ height/ B B
shape of tuber tuber per (kg-48 m?) (kg-667 m™) potato potato
of tuber of tuber mm
per plant plant/g rate/% rate/%
H-3 b5 e HoiL 2l 11.60 3540 7~11 544.00 115.26 1601.63b 1.52  85.70
Light Concentrated  Erect =~ Medium
stolons
ARLET R i By JE 1220 3630 10~13  562.63 130.43 181243a  0.00  83.60
Hongmeigui Moderately Concentrated  Erect Short
deep stolons
HEE15 & IrEL "y K 1050 3270 89 52222 104.05 144586b  0.15  74.40
Guicaishu 1 Light Scattered Erect  Long
stolons
AP el ® Wonil By K 1130 3130 57 21012 79.51 1104.86c 028  63.80
Hongbaoshi Light Scattered Erect  Long
stolons
Peior 15 % £ By 1070 3330 7~11 58238 104.51 145225b  0.00  84.50
Long- Light Concentrated  Erect ~ Medium
shuhong 1 stolons
A2 Bk e HY K 9.60  37.50 5~10 34422 101.79 141446b 1.10  55.10
Moderately Concentrated Erect  Long
light stolons
®x15 R IrHL By K 1140  31.10 69 360.60  77.45 1076.23¢  0.56  70.10
Ziyun 1 Moderately Scattered Erect Long
deep stolons
S * e ERVARN 51 1240 4530 8~12  653.20 140.79 1956.39a  0.00  95.70
Hongmei Light Concentrated  Erect  Short
stolons
PR 7N & "y fE 12.80 4630 9~13  480.30 140.57 195334a  0.00 93.20
Heimeigui  Deep Concentrated  Erect  Short
stolons
TR b3 £ By 1020 4320 811  366.33 127.66 1773.94b  0.13  91.30
Heijingang Light Concentrated  Erect ~ Medium
(CKD stolons

.92.
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GV FIBEIL Y 0o TEAEMRAE KRR b, a3k,
BECR AR A R, A RBON T . Btk
SEERCRINA R 2 , BBOR ARk, o R
OB SRR S5 SRR 9~13 AN 205 SRR L T B A
Ko LLFEF= i, BB 182.45 kg- 667 m?,
2R 10.28% ; SEEUEL B IR L, O IR IR 25 4
1 10.11% ; 2L BB B 1R 2.17%; Hih =
AR B IR TR, PR = 1 S o
S, B0 IRE 2087 697.71 kg - 667 m?; 41 % A4

R

24 BHEMREFEEFATISHBRESE

5THT

SR MR ZE B E RS ' R W
£S5, 10 M2 ECDRE RN TY RS &
0 BN 17.10% ~23.48% , W H& 5 Fh 2B 4 NI A

18.21% , 7 A~ Z i i M 1) T W Joii

A~ B

= B A]

ERS R

LA A2 f R s H-3 VA0 A 2 AN A I T 1
HOH-3 k. Sk b A A RS BV DY 9.84~

x5 SHREOREMMEZEFRAITSE

Table 5 Main nutritional components content of colored potato varieties

e wCFHID w(ﬁ.l/:lfﬁ) wERD) w(f@&*ﬁ) RSB IERYE 4 H4
Variety Dry matter Protein c?ntent/ Starch coTltent/ Reducing sugar 7 Averz?ge membership Rank
content/% (g-100 gH (g-100 g™ content/(g-100 g") function value
H-3 17.10 ¢ 12.98 be 10.10 £ 0.07 be 0.29 10
21 Hongmeigui 21.53 be 10.45 de 15.30 ab 0.04 de 0.59 2
H¥E 15 Guicaishul 2291 ab 20.52 a 15.80a 0.08 b 0.33 8
21 % f1 Hongbaoshi 18.16 de 12.54 be 12.60 de 0.13a 0.30 9
B2 41 1 %5 Longshuhong 1 22.19 abc 12.54 be 1570 a 0.08 b 0.38 7
A2 2348 a 13.06 b 15.50 ab 0.06 cd 0.49 5
%= 15 Ziyun 1 21.58 be 9.84 ¢ 13.30 cd 0.14a 0.42 6
21 3% Hongmei 19.84 c¢d 11.15 ¢d 11.60 ef 0.03¢ 0.78 1
I Heimeigui 20.54 ¢ 12.38 be 13.30 cd 0.03¢ 0.54 3
4Nl Heijingang(CK) 18.21 de 11.06 cd 11.70 ef 0.12a 0.51 4

20.52 g-100 g, A 7 AR AL TS TN
M HERE 1 SERAMR S BRI 20522100 g
2P EARSER TR, DES 155K
ik 10 4> Z B Flor Ve Ky & & 36 B A 10,10~
15.80 g-100 g, H R 1 5 &, H-3 &K,
H-3. 4035 2 AN R F . ARSI AT
G JERE S BVEEN 0.03~0.14 g- 100 g, ¥ = 1
ST NSRRI, 4055 L R
Ko 8T & P S IR T SR R B T i, AT
5 VLU EOHE L BECHR T 2 5 ok HAE o S Ak R
1 0.27.0.08.0.03, % B HE F= LA T- X 1, HL
I SR BAUIC & AR N LAY SR A i B .

X 10 AR BB 2 A 2R AT A A
HENE, GRCERORY, EOLRERATEE
N 3.34~42.07 mg- g, H A BHIRIE AT S B
LRI, N2406mg-g', HEEE | SR, N
334 mg-g' WM ESENMEATESTEN
11.77 mg-g's ZREKE, B 4K EDT 1 5
FoouZRnMrtetsEREm T, L&
TR BRI AT R T,

xo SHEEOREGMIAECHIE

Table 6 Anthocyanin content of colored potato varieties

w(EET)

it il . [S)EN Bt
. Anthocyanin .
Variety N Flesh color Skin color
content /(mg-g")

H-3 4.10 fg % %

Purple Purple
ARIE 6.68 ef ARE) pANE)
Hongmeigui Red Deep red
HRE15 334¢ E i) D
Guicaishu 1 Purple Dark purple
ARV 17.30 cd ARG AR
Hongbaoshi Red Red
a1 s 21.91 be % g i)
Longshuhong 1 Purple Purple
A2 19.84 bed Rt FARES

Deep yellow  Red
#5155 17.10 cd ! 7S U
Ziyun 1 Purple Dark purple
RS 24.06 b pAREN ARG
Hongmei Red Red
R 42.07a ) WG
Heimeigui Purple Dark purple
B 11.77 de ) L
Heijingang (CK) Purple Dark purple

.93.
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Pl U R A B AR ZE R (R D R RAET
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B A EEE 1 5. 251 5. 2544
BN S E R L TN R L o A REARE S S 1N
2195 2 AN SRl B MR . FE BRI AR
JiTH, PR LT 1 5 VA2 SR G R R, LR 8 A

. ELL 1 5 EEE 1 5. 85 1 5. H-3 5K
e REARL S REANG ¥ IR N [ N
bt 38 2 LI 0 E%H%‘Emﬂlﬂ?’ﬂf%ﬂ’)
AR A7 2 il 5 5, B R AR R B I R
2.6 SIREMMERAE XM ITFERLE SR
B 1 AT, 5 A 2 R b R R T A7 AE A R AR
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Table 7 Survey of pests and diseases of the test colored potato varieties

Hi LR W e SRS 0 R R
Variety Early blight Late blight Verticillium wilt Blackleg disease Aphids and ladybugs
13 L L L3 £ e

Slightly susceptible Slightly susceptible Susceptible Resistant Slight incidence
LR it it il it B
Hongmeigui Resistant Resistant Resistant Resistant Slight incidence
HEHE 15 it it DI it LEdEs
Guicaishu 1 Resistant Resistant Susceptible Resistant Slight incidence
AREE) X X Pt il B
Hongbaoshi Highly resistant Highly resistant Resistant Resistant Slight incidence
Longshuhong 1 Slightly susceptible Slightly susceptible Susceptible Highly susceptible Slight incidence
A2 L3 Dyl it LETR LEdEs

Susceptible Susceptible Resistant Slightly susceptible Slight incidence
Er15 il it ik it B
Ziyun 1 Resistant Resistant Susceptible Resistant Slight incidence
AN G0 =5 it it LEdEs
Hongmei Highly resistant Highly resistant Resistant Resistant Slight incidence
e it it =X it I
Heimeigui Resistant Resistant Highly resistant Resistant Slight incidence
BN it it it it i) S
Heijingang(CK) Resistant Resistant Resistant Resistant Slight incidence
ESEELNXE EMERYEREZIEM  EFEERADEETE. F NRMNES 1
K FEENXESHMEREWNEFIEMR, MoONERE LS, Z'juﬂ‘ HE R WE K, R
TGRSR S EEWREZE MG RS WREEEHRD e T SRR AT ME.
B RRZE ERFEIMK, R FE 3 b5

S L a > . b—I4a ke

BANX R EREE S EFNEEA RS

=2 E A,

FR A A [F) 23 A i R s i3 A7 R i
g8 (B 20 BoR, fERREUEE B 08 15 B, A LUK 10
NIRRT (R 3 MR, BIRHES 6
Al o NS BB AR R A1 S
H-3 FIE &R, Z BB 280, 2R
15,0 RIFHHEEZMR, ZEFEERR S S &
BoEe BB RBFAS 3 AR, AN AEA VK
= 15 A2, KRB EERK, Lt S EAR

.94.
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Fig. 1 Correlation analysis of main traits of tested colored potato varieties
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Fig. 2 Cluster analysis of different potato varieties based on agronomic characters
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