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Assessment of Yield and Quality Traits of Color Potato

SHI Ruixiang, LI Bowen, SUN Shengging, WU Xiaohong, WANG Jinghong*
( College of Landscape Architecture, Northeast Forestry University, Harbin, Heilongjiang 150040, China )

Abstract: Color potatoes are rich in anthocyanins, which have good antioxidant function and medicinal value. In
order to clarify the differences in yield and quality of different color potatoes, and then screen color potato varieties with
high yield and good quality, the yields and quality traits of 11 color potato varieties (lines) were measured using
'Datongliwaihuang' as a control, and the anthocyanin change patterns under short-term storage was analyzed in this
experiment. The yield of 'Minfenghong' was the highest, reaching 33 558 kg/ha, which is significantly different from the
control variety 'Datongliwaihuang' (22 550 kg/ha). 'Minfenghong' had the best comprehensive characters, followed by
'Yongfeng 3' and 'Qingshu 9'. Compared with those before storage, the anthocyanin content in color potato tubers
stored for 30 days decreased; compared with 30 days storage, the anthocyanin content of five varieties (lines)
increased and that of seven varieties (lines) decreased after 60 days storage, but all of them were lower than that of
potato tubers before storage. In this study, color potato varieties with high yield or good comprehensive traits are
screened for production, and the change pattern of anthocyanin content in color potato tubers during short-term storage
is clarified.
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21 AEXBERESELR

ANTFIR 8 SR B A (R ) 7 i A8 162 11 958~
33 558 kg/hm®, “F-HI{E K 20 287 kg/hm?, i< &
FLr R m TR FE B AN (CK), 8
CKIf7~48.82%, MR, 5125 LB’
‘47574767 i AT X IR KR BLAME T (CKD o
‘476’ PP, BV T R 46.97%, 5476’
M, R M 180.63% (% 1),

*1 ARZEEREAM(R)TE

Table 1 Yield of different color potato varieties (lines)
iRl (R K He IR (kg/24 m?) o7 ik (kg/hm?) (/4
Variety (line) Skin color Flesh color Plot yield Equivalent yield (kg/ha) Rank
KA HLAR#E (CK) Datongliwaihuang H H 54.12 + 12,51 22550 +5 215 bed 5
faf 2% 145 Holland 14 el CiY 62.01 +1.39 25838+ 581 b 3
£3 ML by 57.00 +7.21 23750 + 3 005 be 4
FEF24T Minfenghong AN H# 80.54 +7.65 33558 +3186a 1
HH 95 Qingshu 9 a HE 66.03 + 14.67 27513+6 113D 2
JE 41, Hougihong 21 T 4721 +3.70 19 671 + 1 543 cde 6
K= 3%5 Yongfeng 3 a H 4217 + 11.04 17 571 + 4 602 defg 8
JII512% Chuanyin 2 7 by 36.13 £3.58 15054 + 1 492 efg 9
213 Hongyan 4N i 30.43 +7.87 12679 3278 g 11
475 41 41 35.63 = 4.80 14 846 = 2 000 efg 10
PB4 Black King Kong ® % 44.30 +3.32 18 458 + 1 381 cdef 7
476 % % 28.70 + 4.01 11958+ 1671 ¢ 12
SEIAI Mean 48.69 20287
A5 2 50(%) CV 13.99 13.99

TE: Bl L IAME « AREZEFOR . AP FARAIR/ING TR R 22 57 B35 (P<0.05) , SRS IO 2 221k T,

Note: Data is presented as mean * standard deviation. Different lowercase letters following the data in the same column indicate significant

differences (P<0.05), as tested using Duncan's multiple range test method. The same below.

22 ARAXHEIHREFSHRBLLR

XPAS[RIR (0, Sh A S I AR A S 8 . -y fif
BRI R BN, SRR
SEEROIE N 55340k, B RECN 38.60%, ‘5
LT W RRES B R %, I 11.6TN/BE, “fif>% 14
b, BEMRTX ORI AN (CK) 5 g
T EEEBIE R 0.17 kg, B S5F RECH 37.00%, %
i Al (R ) 5% B 2 R 25 S AN i 3

AR 8, Th B B I B ™ s 35 (E R 0.79 kg/bk
5 RECN 26.32%, * K[A HLAME (CK) B FRAR ™
e, M 158 ke/bk, BRORFELAN, HABE AT
B BRI TR IR, 475 AR, R
0.28 kg/fk; 124~ ThES 20 1 T R A T 43.47 %~
100%, PIME M 80.00% , 7% 5+ R/ A 14.00%,
ML 145 IR TER N 100%, BT R
‘4757, CJEHELL B 43.479%(K2) .
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Table 2 Yield components of different color potato varieties (lines)
A () PR R (ABR) PRSP (kg) PR i (kg/BR) (%)
Variety (line) Tuber number per plant (No./plant) Mean tuber weight  Yield per plant (kg/plant) Marketable tuber percentage
K[ HL A (CK) Datongliwaihuang — 8.00 + 4.00 ab 0.23+0.10a 158 +031a 89.33 = 0.09 ab
1724 145 Holland 14 2.00 +1.00 ¢ 0.20+0.12 a 041 £0.22 ef 100+ 0a
E3 4.00 + 1.00 be 0.17 £0.07 a 0.62 +0.12 def 89.16 + 0.05 ab
LT Minfenghong 5.00 £ 1.00 be 0.26 £0.02 a 1.27 £ 0.18 ab 86.03 + 0.06 ab
FHHE 95 Qingshu 9 6.33 £3.51 be 0.16 £0.08 a 0.79 £ 0.09 cde 79.81 £0.20 ab
JE 4L Hougihong 11.67 +4.04 a 0.09 £0.01 a 0.99 +0.20 bed 43.47 +£0.09 ¢
7K ¥ 3% Yongfeng 3 4.00 £ 1.00 be 0.21+0.08a 0.81 +0.18 cde 9225 +0.07 ab
JII5] 25 Chuanyin 2 5.33 £ 1.53 be 0.12+0.05 a 0.58 £0.12 def 80.31 +0.15 ab
ZI % Hongyan 4.00 £ 1.00 be 0.10+0.01 a 042 +£0.12 f 75.22 £0.18 ab
475 3.33+£2.31 be 0.10+0.03 a 0.28 +0.13 71.96 +0.25 b
S 4N Black King Kong 5.00 +2.00 be 0.27 £0.28 a 0.51 £0.29 ef 76.34 +0.14 ab
476 7.67 £3.21 ab 0.15+0.01 a 1.16 £ 0.51 be 83.59 + 0.07 ab
FH4{E Mean 5.53 0.17 0.79 80.00
AR5 FH (%) CV 38.60 37.00 26.32 14.00

23 AEXGDREFERHEMBREFRXESH

VIR A CRE L A Tt O ¥ 3D S ]|
MRS . S5 SRFH, FARRZE S bk - 1 2
M & IEAH 9 (P<0.01), MKE R % 4 0.635;

PR 25 280 5 T b R A T e (P<0.01)
KRB r M -0.582; LBV 5 R 4G
B 2 A OC (P<0.05) , A& R Br H-0.352
(#£3).

®3 FEXEEHRERW(R)FESFEMMRIIEXNE

Table 3 Correlation of yield and yield components in different color potato varieties (lines)

At bk [AELE =S BARRAS R

Variable Yield per plant Marketable tuber percentage Tuber number per plant
T b % Marketable tuber percentage 0.046

FARRZEEEL Tuber number per plant 0.635" -0.582"

EESE T Mean tuber weight 0.092 0.305 -0.352

e n=36, *FRBEMIC(P<0.05), =*FRRIILEFIC(P<0.01), T,

Note: n. = 36. * means significance (P<0.05); **means high significance (P<0.01). The same below.

24 AEXFEDSHREBHEERKEE

R AT ) SR T R B, DT
Y S R 21.32%, AR RN 14.30%, R
For SR A, 1530.03%, B E TERNE KRE
HANE (CK) . 7k F 35 MM AN (), ‘476
SRR, N13.81%; TEK FIH 5B N 14.10%,
AR5t R KR 30.28% , Xt HE KR ELAMNE (CK) 3
By, N22.03%, BEET RS LR

SW J 4767, ‘476 SR N 7.98% .

B SREEATTFHTEN131%, 5 R
BN 16.77%, ‘BER GEERE, N1.70%, B3
TR KR AN (CK), ‘R iELr & ik
H}0.83%, WEAMT X B S el
0.15%, ‘5125 &, H048%, ‘FHHE9
SRR, AU 0.02%, XK [E HLAN
(CKMSEBES TR E 525 L0H B
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SR MO ARSI R 2RO DR B AR
C i} 8.34~24.71 mg/100 g, ‘7kFE 35 KAt
KCoERE, N2471 mg/100 g, BE 5 T
CRIFEHEAME (CK), “faf 22 145 4757 SR NI’
‘476’ YRR C o R E LT R, B RAEND

25 AEXEDSHRESREREXE

Xof Th 4% S SEOPEIR (B AR SR A T e (3 5) o
SRR, TSRS IEN & R R EA
X (P<0.01), HIXFErH0.794; EAFR GRS
AR CTREERFENMIE(P<0.05), HEXREN

SRR, 7834 mg/100g(£4),

=0.407; HAL A TR BRE] JC R E A

F4 ARZESREFMM(R)mBEER
Table 4 Quality traits of different color potato varieties (lines)

Al (R) T (%) TERH (%) B (%) IR (%) #i4EFR C(mg/100 g)
Variety (line) Dry matter Starch Protein Reducing sugar ~ Vitamin C

KA LA (CK) Datongliwaihuang 28.11 + 1.31 ab 22.03+1.82a 1.34+0.03bed  0.33+0.13ab  18.03 + 1.75 be
fif 2% 145 Holland 14 21.18 £ .05 bede  15.20 + 1.86 abe 126 +0.07bed  0.11 £0.08¢  12.54 = 4.43 de
E3 15.49 + 5.07 de 9.75 £ 5.06 be 126+0.01bed  0.14£0.03bc  15.49 3.39 cd

FE=E4T Minfenghong 30.03£6.39a 16.43 +7.21 abe 147+003ab  0.09+0.03¢  19.45+2.71bc
H# 95 Qingshu 9 21.39 +8.58 bede  16.34 + 5.25 abc 11600l ed  0.02£0.02¢  17.21 £ 1.79 bed
JEHELT Hougihong 18.68 + 0.89 cde 12.73 + 0.34 abc 0.83+047 ¢ 0.09+0.03¢ 1568 +4.03cd
KF 35 Yongfeng 3 23.75 +2.58 abc 15.64 + 8.58 abc 13520.05bed  0.12£0.04¢ 2471 +4.40a
JII5] 25 Chuanyin 2 21.39 + 1.58 bede  16.41 + 7.24 abe 1.10+0.01d 048 +0.24a  21.39+3.49 ab
213 Hongyan 22.10 + 5.26 bed 8.19 + 6.19 be 127+0.03bed  0.14£0.16 be  20.98 + 0.85 ab
475 2125+ 049 bede  18.00 + 2.58 ab 1.44+0.03 abc  0.04 £0.01 ¢ 8.82+0.21 e
4N Black King Kong 18.69 + 2.48 cde 10.54 +4.23 be 1.70£0.12 a 022+0.13bc  834+0.37e
476 13.81 +0.96 ¢ 7.98 +0.85 ¢ 148+0.11ab  0.08%0.07¢ 10.00+0.68 ¢
S Mean 21.32 14.10 1.31 0.15 16.05

5 RE(%) CV 14.30 30.28 16.77 52.44 32.84

*5 AEXESRELM(R)GARIEREXES T
Table 5 Correlation of quality traits in different colored potato varieties (lines)

A T TEH &l 5

Variable Dry matter Starch Protein Reducing sugar
JEHY Starch 0.794"

5 Protein -0.191 -0.096

5% Reducing sugar 0.189 0.128 -0.021

4% C Vitamin C 0.247 0.196 -0.407° 0.170
26 FARGEDREFEBRAFIEFRBEME 476 WEATEREIE (R6).

SZEWMN

RN T s B R, A
— S BIAORNE, SRR AL B —HE b HedEA T 2R
PR L, SR SRR eR BSOS AR 0 EL B S
M (R ERGPROY, b sRE s BCF B E MR, 3R
ML G TRy . 2t " RFLL ZETERER
4, HYOR REIHANE Ok F:35 7 HEH 9T M

27 AETEBHAREIRERSEZSEER

XA RSN R B, 0 d
i, A EMEMEE =0T 4 28.36 mg/100 g,
RN A2.67%, 5N 19.92~52.13 mg/100 g.
‘E37 JEMHELL 4757 RN 476’ SR EE ST
Xf R KA AR (CK), Horb 4757 & i i
452.13 mg/100 g,
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RO LR 30 ARG, B R AN 14.46~
47.44 mg/100 g, V¥ &E-N22.87 mg/100 g, ‘ST
217 475" AN ‘4767 & i TR B ¢ R[]
AN (CK); 60 AU, 167 R &l 13.69~
31.10 mg/100 g, $?I"475"/\|>_‘J'J"476’/\

13.69 mg/100 g,

50dMt, 30 dgE,
(RPETF RS EY TR, 60 dI)5, 530 dHH
Ho, 7SR (R)E X SR, 5400
A Fm, (HBET BRI 0 d A& .

12 4 T % S8l Ao

HRFERH T, BRGNS ERe, B340 IR, CRELCEH RS BRI, 4767 FEIE
B EEER TR, B SRR, A EE(ERT).
®6 TEFEOREGM(R)RERLE
Table 6 Membership function values of different color potato varieties (lines)
AP (R) SR BREUE X SIS E R X, LR

Variety (line) Membership function value (X)

Average membership  Rank

T R RO

EEABSE 4EZCHFE 7R function value X,

Dry matter ~ Starch Reducing sugar Protein Vitamin C Yield
content content content content content

KA A% (CK) Datongliwaihuang  0.88 1.00 0.33 0.59 0.59 0.49 0.65 2

2% 145 Holland 14 0.45 0.51 0.81 0.49 0.26 0.64 0.53 5

E3 0.10 0.13 0.74 0.49 0.44 0.55 0.41 8

=41 Minfenghong 1.00 0.60 0.86 0.74 0.68 1.00  0.81 1

95 Qingshu 9 0.47 0.60 1.00 0.38 0.54 0.72  0.62 4

JE LT Hougihong 0.30 0.34 0.85 0.00 0.45 0.36 0.38 11

K35 Yongfeng 3 0.61 0.54 0.78 0.60 1.00 0.26 0.63 3

JII5] 25 Chuanyin 2 0.46 0.60 0.00 0.31 0.80 0.14  0.39 10

2151 Hongyan 0.51 0.02 0.74 0.50 0.77 0.03 043 7

475 0.46 0.71 0.96 0.70 0.03 0.13  0.50 6

M4 K1l Black King Kong 0.30 0.18 0.57 1.00 0.00 0.30 0.39

476 0.00 0.00 0.87 0.75 0.10 0.00 0.29 12

7 AEAPEAEEEERELRM RILEREE
Table 7 Anthocyanin content of color potato varieties (lines) in different storage periods
A (R) HE TR (ng/100 g)
Variety (line) Anthocyanin content
0d 30d 60 d REAR T 3 2%(% )

Percentage reduction

KA HLARE (CK) Datongliwaihuang 19.92 +0.94 e 14.88 +0.94 e 16.14 +0.02 de 18.98

7 22 145 Holland 14 20.75 + 0.75 de 15.60 + 0.60 e 14.55 £ 0.71 ef 29.88

E3 24.78 £2.09 cd 19.50 + 2.36 de 13.69 0.14 44.75

RFELT Minfenghong 20.80 £ 0.84 de 15.55+0.66 e 19.66 +0.45 ¢ 5.48

HH 9% Qingshu 9 20.96 + 1.09 de 1568+ 121 e 16.38 + 1.10 de 21.85

JEHELT. Hougihong 26.41+1.68 ¢ 21.04 + 1.15d 16.79 + 0.61 de 36.43

JKF 3% Yongfeng 3 20.08 +1.23 ¢ 1450 1.43 e 14.93 + 0.23 def 25.65

JII51 245 Chuanyin 2 19.98 +0.47 e 14.46 + 0.02 e 16.93 +0.70 d 15.27

2141 Hongyan 22.99 +0.87 cde 17.57 £ 1.10 de 13.84 +0.17 39.80

475 52.13£5.28a 4744 +6.72a 2042+ 174 a 43.56

AW Black King Kong 43.10+291b 36.84 +3.26 ¢ 31.10+3.16 a 27.84

476 48.45+3.24a 4138 +3.74b 2642+ 1.59b 45.47

SEHI{H Mean 28.36 22.87 19.15 29.58

5 ZE(%) CV 42.67 51.85 32.48
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