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Selection of New Winter Potato Varieties (Lines) Suitable for
Planting in Changde City
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Abstract: Twenty-four new potato varieties (lines) were introduced from different regions, and compared with
'Zhongshu 5' (CK) in order to screen out new potato varieties (lines) with early maturing, high yield, good quality, and
high disease resistance in Changde City. These potato varieties (lines) were evaluated for their phenology, plant traits,
tuber traits, tuber appearance qualities, main disease occurrence and tuber yields. Potato line 'S031452' had higher
yield and marketable tuber percentage than control variety 'Zhongshu 5', which could be planted as table potato.
Colorful potato variety 'Red rose' had higher marketable tuber percentage, shorter growth duration, and higher
anthocyanins content, which could be planted as specialty potato though its yield was a little bit lower than that of the
control. Twenty-five potato varieties (lines) (including control variety) were divided into five groups based on six main
agronomic traits and yield data by the method of cluster analysis. Among them, 80% varieties (lines) gathered in the
group I , while 20% varieties (lines) gathered in the groups I, I, IV and V. The varieties (lines) in group | were
characterized by early emergence, early maturing and low requirement for accumulated temperature for their growth

and development. The varieties (lines) in I, I and V groups were characterized by moderate or late maturing,
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immature tuber at harvest and low tuber yield. Only one line was in the group IV, which was characterized by early

emergence, early tuber bulking, and late maturing. Although it might not give maximal yield at harvest, it yielded more

than that of the early maturing varieties (lines), suggesting that middle or late maturing varieties (lines) with early

emergence and low temperature tolerance could be cultivated in Changde City.

Key Words: winter-planting; potato; variety introduction; variety screening
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Table 1 Phenophase of various varieties (lines)

BEE) RS Hh I B THEM BH B EFEH HER%)

Variety (line) (D/M) (D/M) (D/M) (D/M.) (D/M ) (D/M.) Cr()w.th Emergence

Sowing Emergence Bud flower Flowering Maturity Harvesting duration  percentage
255 (CK) Zhongshu 5 15/12 22/02 23/03 - 30/04 05/05 67 93.48
D514 15/12 18/03 30/03 14/04 - 07/05 >50 76.58
D549 15/12 15/03 02/04 27/04 - 07/05 >53 88.18
D671 15/12 24/02 30/03 - - 07/05 >72 99.07
N138 15/12 28/02 25/03 - 28/04 07/05 59 97.41
N151 15/12 10/03 30/03 - 30/04 07/05 51 90.29
N157 15/12 27/02 22/03 - 02/05 07/05 64 97.78
N170 15/12 26/02 31/03 - - 07/05 >70 99.04
%304 Yunshu 304 15/12 25/02 - - 01/05 13/05 65 95.16
23505 Yunshu 505 15/12 23/03 30/03 16/04 - 13/05 >51 53.23
%506 Yunshu 506 15/12 27/02 20/03 08/04 - 13/05 >75 88.71
7% 605 Yunshu 605 15/12 08/03 30/03 20/04 - 13/05 >66 81.82
2% 606 Yunshu 606 15/12 05/03 31/03 11/04 - 13/05 >69 82.81
22902 Yunshu 902 15/12 11/03 21/03 11/04 - 13/05 >63 90.54
5031452 15/12 03/03 21/03 15/04 - 13/05 >71 84.38
5051669 15/12 03/03 30/03 27/04 - 13/05 >71 92.42
JNO8-58-7 15/12 09/03 30/03 - - 13/05 >65 88.57
8222 45 Deshu 2 15/12 27/02 23/03 08/04 - 13/05 >75 96.97
[ % 105 Longshu 10 15/12 04/03 01/04 27/04 - 13/05 >70 100.0
L0529-2 15/12 18/03 03/04 27/04 - 13/05 >56 54.81
L0527-2 15/12 18/03 07/04 27/04 - 13/05 >56 45.33
21 3¢ Hongmei 15/12 03/03 - - 27/04 07/05 55 95.24
SE2£ A Black beauty 15/12 01/03 24/03 - 02/05 07/05 62 98.68
21 Red rose 15/12 06/03 24/03 08/04 30/04 07/05 55 96.88
87 Ziyang 15/12 01/03 30/03 11/04 27/04 07/05 57 89.81
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Table 2 Plant morphological traits of various varieties (lines)
il (R) £l e EZEE s MEZEKE EZEH(No)  HrE(em) 459k
Variety (line) Stem color  Leaf color Flower flourish Corolla color Stolon length Main stem number Plant height Natural berry set
255 (CK) Zhongshu 5 54k 3 T - hag 2.8 45.6 G
D514 % NS g E 3 §S 12 40.7 ¥
D549 173 NS i % §S 1.4 428 J
D671 EEZiS S TREk e - K 2.3 55.2 I
N138 S N & - CR 2.7 36.4 TG
N151 E i S G - CR 1.6 34.6 TG
N157 2 TRk &5 - GE 2.4 55.2 G
N170 o5 o s - el 2.3 575 o5
74304 Yunshu 304 S IRGE i - ER 2.5 47.0 G
72505 Yunshu 505 B /523 Ok & bl 2.9 29.5 G
Z# 506 Yunshu 506 ESSiE S TRegk £33 eS| ER 2.1 44.4 TG
Z2 605 Yunshu 605 e TRk 903 & s 2.0 43.0 J
Z 606 Yunshu 606 EGie S REgk £33 & IS 2.7 45.1 o
Z2902 Yunshu 902 £ £ £33 E| K 1.3 40.4 &
3245 Deshu 2 Mg IRsk 3 eS| i 1.9 447 &
S031452 S EE S L 33 & K 2.0 45.8 />
S051669 S £ &g #H IS 2.6 42.6 &
JNO8-58-7 S 3 £ A - 5l 1.1 35.9 I
[z 105 Longshu 10 S Tbk i % i 1.0 31.8 W
1.0529-2 Ly 48 Bk £ 353 - I 1.0 30.8 ¥
L0527-2 ES i ok i # IN 1.0 26.5 Jo
£1.3% Hongmei S O b - bl 1.4 41.1 I
M5 A Black beauty %® ek &R - IS 1.5 432 o
ZI BB Red rose “® TREk s 1 5 1.4 45.0 e
S6VF Ziyang E NS g E & 5 1.8 41.6 Jc
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Table 3 Tuber traits of various varieties (lines)

il EIE X 5053 HE 4! afi) HHAA ZRIRR TR
Variety (line) Tuber uniformity ~ Tuber shape Skin color  Flesh color Skin type Eye depth
FR3 55 (CK) Zhongshu 5 R i 52 IR R W R %
D514 &g it ke FLH Sy LE
D549 ST i briEAN B S %
D671 N =i KIR RH i W& JFR LE
N138 &g K ) ) W JiR %
N151 S it W £ W JER ®
N157 NS5 A i 7L W& JFR LE
N170 NS Hp 5 H Cil W JiR %
23304 Yunshu 304 4 i1 B R W& JFR h
Z2505 Yunshu 505 AN I i FLE LA JBR %
74506 Yunshu 506 AHETE i FLA FLA el i
2605 Yunshu 605 T i 5% el EGHE T %
Z4£606 Yunshu 606 ANEESE i 1K AN FLELL IS R %
Z8902 Yunshu 902 4 i R R W& JFR &
8225 Deshu 2 L5 i[5 7L EINE| it ®
S031452 &g IS FLH FL W JFR LR
S051669 rh&g K B FLIA W& JFR &
JNO8-58-7 Hh&g i E<al ESHE] Sy LE
Bz %4 105 Longshu 10 NS KI5 [ i I Jp LN
10529-2 N5 KI5 B B W& JRR ®
10527-2 ANEE ST i ) ) JBR h
#1 %% Hongmei 4 KA 4r 2L M JPR ®
ML3E A Black beauty HF S B B S ®
ZI B Red rose E S KA 1 a1 S %
9 Ziyang HSF KA I3 0SS ESiHE| W& JFR %
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Table 4 Main disease occurrence and tuber appearance quality of various varieties (lines)
e WRSEI IR (%) WP tIEEr 2R (%) ER(%) FER%) “WERKE%) BN EE%)
Variety (lne) Tjate' blight Late b]fght disease Cracking tuber Rotten tuber Green tuber —Secondary growth Marketable
incidence index percentage  percentage  percentage percentage tuber percentage
H1% 55 (CK) Zhongshu 5 4 3.3 10.0 5.0 12 0 88.4
D514 0 0 0 9.2 0 0 79.3
D549 0 0 0 0 0 0 74.5
D671 0 0 0 0 1.7 0 75.3
N138 1 0.6 0 33 0 0 86.5
N151 0 0 0 0 0 0 83.2
N157 2 1.3 8.1 8.1 8.1 0 922
N170 0 0 3.9 0 39.2 0 95.8
7 304 Yunshu 304 0 0 0 14.7 0 0 80.2
Z %505 Yunshu 505 0 0 0 40.0 0 0 715
Z4 506 Yunshu 506 0 0 0 0 0 0 90.8
ZH605 Yunshu 605 0 0 0 52 0 0 61.3
Z# 606 Yunshu 606 0 0 0 0 0 0 39.7
7902 Yunshu 902 0 0 0 39.7 0 0 89.4
185425 Deshu 2 4 2.2 32 10.5 0 0 85.2
S031452 0 0 0 0 0 0 90.7
S051669 0 0 0 0 0 0 88.7
JN08-58-7 0 0 0 0 0 0 98.8
[z 105 Longshu 10 0 0 0 0 0 0 77.4
L0529-2 0 0 0 32 0 0 89.6
L0527-2 1 0.8 0 22 0 0 79.9
£12% Hongmei 0 0 0 15.4 0 0 87.1
M2 A Black beauty 0 0 0 0 0 0 93.2
2T B Red rose 0 0 0 0 0 0 91.2
L2 Ziyang 0 0 0 0 0 0 79.1

B, BRI B0 A, e SR (R s 1
BOGME TG, =505, =902  # ¥R
WA HE LA, (HECER R XA e H
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B, BEZETERZ B R A S W E S,
o 2 AT ARE AL SRR AN E EE A 50

g M YOE SUN T i, AR S8 A F
B, BRI, R R 90% SR (R )
T4, HrpIN08-58-7 T i K 15 98.8% .
25 AR&M(R)EFERI

LS LIEH, FpRBZEB0E 5 10.0 A 5
F(HR)AH: ‘D671, ‘“=E606°, LF 5.0 1 & Fh
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Table 5 Economic traits of various varieties (lines)

-~ HRRPEEE (No.)  FABREES () BBE(g) D7 a7 it (kghm®)  BLCKHE™ (%) 74

Vaiety (ine) Tuber number Tuber yield Tuper (kg/Sij) Equivalent yield ~ Compared to Yielfl
per plant per plant weight Plot yield (kg/ha) control ranking
F13 55 (CK) Zhongshu 5 6.9 514.4 74.1 163.88 28 750 - 5
D514 6.5 334.0 51.4 87.40 15333 -46.7 20
D549 6.0 325.0 542 97.38 17 083 -40.6 19
D671 11.5 598.0 52.0 202.35 35500 235 1
N138 6.1 348.0 57.0 115.90 20333 -29.3 16
N151 7.8 386.0 49.5 119.70 21 000 -27.0 15
N157 6.2 460.0 74.2 153.90 27 000 -6.1 7
N170 5.1 477.0 93.5 160.55 28 166 -2.0 6
73304 Yunshu 304 6.8 385.5 56.7 125.88 22083 -23.2 13
74505 Yunshu 505 7.5 296.0 39.5 54.15 9500 -67.0 24
Z1 506 Yunshu 506 7.6 556.0 732 169.10 29 666 3.2 3
Z2 605 Yunshu 605 9.7 361.5 37.3 102.60 18 000 -37.4 18
7% 606 Yunshu 606 11.8 375.0 31.8 107.35 18 833 -34.5 17
7% 902 Yunshu 902 6.3 461.5 73.3 143.93 25250 -12.2 11
5225 Deshu 2 9.5 502.0 52.8 166.25 29 166 1.5 4
S031452 8.3 615.0 74.1 178.13 31250 8.7 2
S051669 6.7 466.0 69.6 147.25 25 833 -10.1 10
JNO8-58-7 3.4 216.0 63.5 66.03 11583 -59.7 22
Bz 105 Longshu 10 5.7 248.0 435 84.55 14 833 -48.4 21
10529-2 6.3 3325 52.8 62.70 11 000 -61.7 23
L0527-2 4.6 199.0 433 32.30 5 666 -80.3 25
£1.3% Hongmei 6.0 430.0 71.7 133.48 23416 -185 12
22 A Black beauty 53 367.0 69.2 124.45 21833 -24.1 14
LT Red rose 6.5 454.0 69.8 150.10 26333 -8.4 9
SRV Ziyang 7.9 403.6 51.0 153.43 26916 -6.4 8

CRE 5067, ‘A0S ‘S031452° , Hodr b, KT 400 gEFRE . CAES5057 . CRE 605,
S031452° A 1 600.0 g, KT 300.0 g 1 5L Fl (F) 6067 5 /NI TR A X B SR (R D) A
. ‘=ES505 . ‘JNO8-58-7" . ‘MEE 105 ‘D671° . “mES506° ., fEE25 | ‘S031452°
‘L0527-27; PAEEB 700 g A . s Hid D671 (S031452° R i XTI 5.0% LA |
F0 NIST' L N170°, CmES506° . ‘=902’ A 30 000 keg/hm' LA o ‘D671, ©S031452°
‘S031452° . ‘413’7, HrpN170° HLEH 90.0 g LA ‘R E506° MR E A, RT3 07,
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Table 6 Performance and variation coefficients of main agronomic traits

R 2R Sl 2 S
Agronomic trait Average Standard deviation Coefficient of variation
HTH (%) Emergency percentage 87.087 6 14.908 3 17.1
FZH0(No.) Main stem number 1.876 0.628 7 335
B (em) Plant height 41.856 77197 18.4
FARRH 250 (No.) Tuber number per plant 7.04 1.963 4 27.9
HRREEETE () Tuber yield per plant 404.44 108.643 2 26.9
23 (% ) Marketable tuber percentage 82.76 12.3415 14.9
74t (ke/hm?) Yield (kg/ha) 124.109 6 42.874 1 34.54
RT FERZERSFEEXMESR
Table 7 Correlation analysis of main agronomic traits and yields
AR (%) FZEB(No.) Hm(em) HARPEEE(No.) HBRMEEE (o) FMEE(%) 7kt (kghm’)
. . Emergency Main stem Plant Tuber number Tuber yield ~ Marketable tuber Yield
Agronomic trait .
percentage number height per plant per plant percentage (kg/ha)
He s, L
th (%) - 0.15 0.63%* 0.01 0.44% 0.28 0.67%*
Emergency percentage
Iéﬁ(No.) 0.15 - 0.44% 0.46* 0.44% -0.25 0.41%
Main stem number
FRiE5 (em) Plant height 0.63%* 0.44% - 0.33 0.73%%* 0.09 0.80%*
SIS .
HARGRZI (No.) 0.01 0.46* 033 - 0.49% ~0.68%% 0.42%
Tuber number per plant
PA PR =K >
Ak kii(b) 0.44%* 0.44%* 0.73%* 0.49% - 0.21 0.94%*
Tuber yield per plant
5 B K (o
o S (0) 0.28 -0.25 0.09 —0.68%* 021 - 0.25
Marketable tuber percentage
724t (kg/hm?) Yield (kg/ha) 0.67%* 0.41%* 0.80%* 0.42% 0.94%%* 0.25 -

e FFIRFE0.05 K s = RIRFE0.01 K i 3 .

Note: * indicate significant difference at 0.05 level; ** indicate significant difference at 0.01 level.
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Table 8 Path coefficients analysis of main agronomic traits and yields
[A]438 42 22 %L Indirect path coefficient
. IERESIREE e . .
KRR Dict s M) EEE(No)  Bii(em) YR (No) WHAET () T
Agronomic trait - Emergenc Main stem Plant Tuber number per Tuber yield per  Marketable tuber
coefficient geney p Y F
percentage number height plant plant percentage

-
i (%)
(% 0.30 - 0.05 0.19 0.00 0.13 0.08
Emergency percentage
F 228 (No.)

. (N 0.01 0.00 0.01 0.01 0.01 0.00
Main stem number
Pk (em) Plant height 0.11 0.07 0.05 - 0.04 0.08 0.01

PZEH(No.)

BB (No 0.23 0.00 0.11 0.08 - 0.11 -0.16
Tuber number per plant
B bR R (
Eﬁ*ﬁkk Hle) 0.55 0.24 0.24 0.40 0.27 - 0.12
Tuber yield per plant
R (%
i 1 50 0.20 0.05 -0.05 0.02 -0.13 0.04 -

Marketable tuber percentage

R R G B B (r=025) . ULHITE
AEErh, FRRRHCZEE . bR, SR BRI
ER FEBRE RN EER R, HRTE
ALUES, ke 5 HEREEREEEMXG=
0.63*+), HPRIZEEH 5 R 2D E EMHX(r=
0.44%) ; FAKRIRZER (r=046%) . FARRHRZEE (r
=0.44%) . ¥R (r=044%) 5 528805 B EM
Ky AR EFE SRS ERE FEMXG=
0.73*%) ; HAPRHZEEE 5 B bk B R R0 B 2 IE AR G
(r=0.49%), B8RS PR CEERCE R B 2 7
FHE (r = —0.68%%) , A A 56 4% B BE A9 i 5 H
PRARUTE : MHH 3R 30T ) i (R ) e bk e A
IR, TR DARE A i 1 Bl (R ) Hh ik kR 7 R 3
R, PR S ) S RN (R ) TR =R ¥
EY.

Sk 1t — A 43 BT AN [ PR BR 22 18] 8 AR AR 48
TN X P R B R, X AR 6 RER S
PR = i AT E AR . R8T LI H, &
e EMARXT 7 1 TTRR A KM R BRI R
R FRARECERE. RAaERR L bR, FE2RE
Forp Rk R R RO I Rk B 2R X

P A B R B AE AR o PR 7 e 3 PR ™ o
AR (R LR e AR ZE B £ . Fh
B AT AR IR ST — S AR (R,
X 3 A AR
27 EFARSEM(R)FERZHRN=EMNE
Kot

XiF 6 A F2EAC 2 RN A ) DA B A v
BFE e AT RS, FERRECHE 20 2.04 Ab s i
)25 AR (R K430 5 RZEBE (B 1) . 288 1
di R 80%, FEFFI . M. IV, VIith
20%. KRBT SR (R) e m AT EE, £
K& E X BURZREAL, & A AR ERE;
I, HATUA BB S (R AETEREK, Ik
IREFPEER A KD, I, V7R irE
BAEH B X R ;. RBEIV HA 15 R D671,
AR SRR, WHIGE, AR S, BER/Nm
Z, it FIRZERERM, EFWIARRE NG
FhiE6 0 E MEFEFR, 1 D671 B AR ORI R 58 4
B, (HIELH R AR ERFR, XX
FE I A B OCE B AE R . IR R R
Fh(ZO)I8] ., JSREMIRR FCHE B A i, e 2t |



+330-

T SRE, 328, o, 2018

hBs5 2 Zhognshu 5
S051669

24506 Yunshu 506
S031452

%2 2 Deshu 2
%304 Yunshu 304
N151

RV Ziyang

4902 Yunshu 902
21 3% Hongmei :'_h

LI PR Red rose
I

J23£ A Black beauty

N —
N170

N138
D514
D549

B2 105 Longshu 10

22605 Yunshu 605

|
il

L0529-2

L0527-2

I
—

JNO8-58-7

I
I
I

¥

=2 606 Yunshu 606

=

11
I
v

D671

%505 Yunshu 505

0.00 0.69

1.38 2.07 2.75 3.44

1 EFERZHRFBHRESNT

Figure 1 Cluster analysis of main agronomic traits and tuber yields
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