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Performance of Yunshu Potato Variety Series and Effect of Seed Potato
Treatment on Yield in Winter Cropping
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Abstract: Potato is the third largest food crop after maize and rice in Yunnan Province, and the potato industry is one
of the important pillars in agriculture sector that highly supports farmers' income in underprivileged areas and developing
plateau-like agriculture. A variety comparison test was conducted to optimize the variety structure and industrial layout of
51 potato varieties, developed by the Yunnan Academy of Agricultural Sciences, in Dehong Autonomous Prefecture, a
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representative region for winter potato cultivation in Yunnan Province. The effects on seedling emergence and yield of
various dormancy breaking methods for seed tubers and the correlations between different agronomic traits were
analyzed. A two-factor strip experimental design with factors A and B was adopted, referring to the variety and to the
treatment method for seed tubers. Fifty-one varieties were divided into five groups based on their characteristics, i.e.
demonstration group (A1), processing group (A2), winter cropping group (A3), spring cropping group (A4), and specialty
group (A5). Three types of seed tuber treatment methods were used for dormancy breaking, i.e. room temperature
storage, chemical sprouting (soaked with 1% thiourea + 20 mg/L GA; for 30 min), and low temperature storage (4-6°C).
Principal component analysis and membership function analysis were used for comprehensive evaluation of agronomic
traits and yield. The results showed a highly significant difference in potato yield caused by three different potato
treatments (F = 9.713, P < 0.001), and the yield difference between different variety groups was also highly significant (F =
17.134, P < 0.001). Further, correlation analysis revealed a highly significant positive correlation between seedling vigor
and growth vigor, and a significant positive correlation between seedling vigor and tuber number per plant, as well as
highly significant positive correlations among four traits, yield per plant, large tuber percentage, tuber size, and
marketable tuber percentage. However, there was a highly significant negative correlation between growth vigor and
harvest maturity. The comprehensive evaluation results showed that two potato varieties, "Yunshu 902" and "Yunshu 108",
achieved high comprehensive scores, with scores of 0.850 and 0.608, respectively, while "Yunshu 506' and "Yunshu 401"
achieved medium scores, with scores of 0.010 and -0.011, respectively. The lower scores belong to 'Yunshu 103' and
"Yunshu 701", which were -0.905 and -0.964, respectively. An analysis of the performance differences of 51 potato varieties
under specific conditions were conducted, which helps to optimize variety selection and planting management strategies.
The study provides a practical planting basis not only for further optimizing regional potato variety layout structure and
accelerating the renewal of new varieties, but also for enhancing the market competitiveness in main potato production
areas in Yunnan Province.

Key Words: potato; variety comparison; yield; membership function; comprehensive evaluation
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Figure 1 Temperature and humidity at experimental site during experiment
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Table 1 Registration and approval information of 51 potato varieties tested

5 mA TERFE 5 HEHE
No. Variety Registration and approval information No. Variety Registration and approval information
1 =B 101 [ 5 2 2008003 27 =2 501 TR (R B Eh 4558 200501 5
2 102 HIF 200701 5 28 =E502 EARGEE) T 44520110025
3 5103 %] 1 2 2010006 29 =503 FURE (L) # Th44 55 2008001 45
4 =104 FEHERE 2016007 30 =504 PEABCH L
5 =105 [ 77 2 2015006 31 = 505 TR (P82 ) T Th44 25 2011004 5
6 =107 520160095 32 =ES506  EAFR(EEZ) T 44820120055
7 108 GPD T44%(2021)530114 33 =55 507 B
8 =109 GPD D443 (2021)530115 34 =508 UEABICHRE
9 =E 110 PEAEICTRE 35 =601 LA 2009001 55
10 ZE111 GPD 44 #:(2021)530019 36 =B 602  CNA20100903.3
11 112 GPD 44 (2021)530020 37 =4 603 LT Th 44552014002 5
12 =E 113 GPD 443 (2021)530021 38 =B 604  CNA20110101.1
13 ~E 14 HEABCHRE 39 =605 AR
14 =115 PEAE R 40 =606 HEAEICHR
15 =E 116 YA 41 =607 UEABICHEE
16 =117 AT 42 = 608 CNA20141583.3
17 =B 201 [ 2 2008004 43 =701 TFURE () B 8555 2012003 5
18 #0202 HIFT 42013001 % 44 =702 IEABICHEE
19 =203 HAR(BEE) #4495 2012001 5 45 =703 PEABCHE
20 nH205  HEAE2016011 5 46 7 801 TR () 7 5448952014001 5
21 78301 T 455200702 5 47 =802 WEABICHRE
22 =¥ 303 LA S 2012004 48 =901 HHTE 2015001 5
23 =304 FEEERE 20160195 49 =902 U 5452016018 5
24 #3305 HIFL4E2016017 % 50 =003 HEABCHE
25 =#306 B 20160007 5 51 =904 UEABICHEE
26 =B 401 L T 4552014001 5
F2 SIMEREGMISEBR

Table 2 Groups derived from 51 potato varieties
F5 REdl(AL) T4 (A2) KAEL(A3) KEH(AL) TR (AS)
No. Demonstration group Processing group Winter cropping group Spring cropping group Specialty group
1 =801 =201 =501 =102 =601
2 =608 =202 =502 =103 =602
3 =606 =203 =503 =104 =603
4 =108 =205 =504 =105 =604
5 =401 =301 =~ 3506 2109 =605
6 =107 2303 =507 =110 =607
7 =116 =304 =508 111 =701
8 ZET702 =306 =901 =n¥E112 =703
9 =305 =903 =113 =101
10 =505 =904 =114 ZHE802
11 L0902 =115
12 =117
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Figure 2 Box—plot of changes in emergence date of 51 potato varieties under three treatments
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Figure 3 Yield changes of 51 potato varieties under three treatments
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Table 3 Analysis of variance in seed potato yield under different treatments

A Sk -7 A A hE ¥y F P
Source of variation SS DF MS

2193 Group 387.583 4 96.896 17.134 <0.001
AbFE Treatment 109.854 2 54.927 9.713 <0.001
ZH 5] x ZbBE Group X Treatment 79.345 8 9.918 1.754 0.084
%22 Error 2510.860 444 5.655

2.3 REMRBEXME

XA AR A SR BE T AR A0 (R 4)
(R RSES A TR V& 2 5 S i T BB R D T
Fift, FEREHY s R OR B 2 1] 1 . 2 1
G, UEBREAF A hh Al ORI BRESOAN A 5
P RS TR R IR ARG, R AR
THOL RS R ™ i . RER . ZER
ANFITR AR A PRAR Z AR B 35 IR ARG, L] AR

MO R R TR R, HORREA R Al R A L
24 SIMBERERMWREEREFLHEREER

HEZEFM
2.4.1 BEFoiEpEER

2 5[5, KMO (Kaiser—Meyer—Olkin) {f Ay
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Table 4 Correlation of agronomic traits among 51 potato varieties

(42N i RIS i K WOARBVE  ARRETEEL TR R [GIEE = =Y NI\
Trait Emergence Emergence Seedling Growth — Harvest Tuber number  Yield per Large tuber Marketable Tuber size
date percentage  vigor vigor maturity per plant plant percentage  tuber
percentage
TR 0.273
Emergence
percentage
RS 0.165 0.166
Seedling vigor
(S 0.119 0.091 0.778%*
Growth vigor
WK AL -0.100 -0.030 -0.240  —0.413%*
Harvest maturity
PARRSE L -0.060 -0.250 0.321* 0.169  -0.160
Tuber number per
plant
LIl -0.010 -0.260 -0.050  -0.140  0.151 0.426%+
Yield per plant
PN X 0.247 0.113 -0.010  -0.060 0.145 -0.100 0.631%#*
Large tuber
percentage
[ELiE-ES 0.262 0.207 0.099  0.172  -0.120 -0.030 0.453%%  0.653%*
Marketable tuber
percentage
HezE RN 0.186 0.145 -0.190  -0200  0.184 -0.060 0.681%% 0767+  0.467%*
Tuber size
YZEIPRAESFE -0.030 0.167 -0.100  -0.110 0217 -0.050 -0.003 0.119 0.154 0.083

Tuber shape
uniformity

A B FIRTE 0.05 F10.01 KF- 25

Note: * and ** indicate significant at 0.05 and 0.01 levels, respectively.
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Table 5 Adaptability test of agronomic trait factor

analysis for 51 potato varieties

KMO s Ik % 0.661

KMO sampling suitability quantity

Bartlett fERTE S AG 56 EMRTT 788.896

Bartlett's sphericity test 1 B E 91
B <0.001
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Table 6 Total variance explanation of agronomic traits

% PIURHFAE(EL SR AT 5 TR ATy
Component Initial eigenvalue Extract sum of squares of load Sum of squares of rotational load
it EASR ZH(%) Wit rEES FM(%) Bt rEfs FH(%)
Total ~ Variance percentage  Cumulative  Total ~Variance percentage  Cumulative  Total ~ Variance percentage  Cumulative
1 5.710 40.785 40.785 5.710 40.785 40.785 4.104 29317 29.317
2 2.161 15.436 56.221 2.161 15.436 56.221 2.478 17.700 47.017
3 1.790 12.788 69.009 1.790 12.788 69.009 2.327 16.620 63.637
4 1.505 10.753 79.761 1.505 10.753 79.761 1.825 13.038 76.676
5 1.159  8.281 88.043 1.159 8.281 88.043 1.591 11.367 88.043
6 0.499  3.567 91.610
7 0.447  3.195 94.805
8 0.279  1.989 96.795
9 0.180 1.287 98.081
10 0.138  0.985 99.067
11 0.072  0.511 99.578
12 0.035 0.253 99.831
13 0.015 0.105 99.936
14 0.009  0.064 100
RT FERBEIEREEES
Table 7 Comprehensive score of production and related traits
5 sl Yy Y, Y ¥ 5 s i Y, Y, Y
No. Variety No. Variety
1 =902 1.030 0.941 0.850 27 =401 -0.465 0.629 -0.011
2 =108 2.126 -0.879 0.608 28 =305 0.299 0.696 -0.075
3 7605 0.331 0.757 0.539 29 =304 -1.137 0.660 -0.083
4 =703 1.006 -1.343 0.509 30 =114 0.836 0.250 -0.111
5 =901 1.575 1.064 0.500 31 =105 -0.429 0.085 -0.135
6 607 -0.932 2211 0.489 32 ~E115 0.560 -0.742 -0.140
7 =116 1.276 0.760 0.475 33 =109 -1.103 0.147 -0.185
8 = 606 1.689 -0.024 0.462 34 =104 0.251 0.022 -0.221
9 602 0.237 1.391 0.450 35 ~E102 -1.051 -0.279 -0.227
10 =802 0.273 1.833 0.439 36 #1201 -0.369 -1.582 -0.239
11 =608 1.447 0.251 0.385 37 =107 -0.423 -0.750 -0.241
12 =507 0.243 1.078 0.351 38 603 -0.975 0.110 -0.274
13 =117 -0.045 0.596 0.330 39 =205 -1.158 -0.107 -0.330
14 =508 2.239 -0.943 0.329 40 =503 -1.114 -0.424 -0.361
15 7904 0.055 0.271 0.315 41 303 -2.270 1.289 -0.381
16 =203 -0.525 -0.337 0.276 42 =306 0.520 -1.125 -0.429
17 =601 0.558 -0.235 0.264 43 nE111 -0.224 -0.653 -0.433
18 801 0.255 -0.481 0.248 44 w112 -1.036 0.596 -0.464
19 =505 0.625 -0.883 0.244 45 =101 -0.437 -1.594 -0.495
20 =903 0.688 1.491 0.221 46 =702 -0.445 -0.491 -0.520
21 604 0.661 0.421 0.215 47 202 -0.973 -0.922 -0.522
22 =504 0.845 -0.891 0.209 48 =113 -0.904 0.196 -0.537
23 =301 -1.477 1.350 0.176 49 n#501 -0.606 -1.923 -0.668
24 502 0.701 0.599 0.048 50 103 -1.734 -0.798 -0.905
25 =110 0.292 0.932 0.012 51 #1701 -1.209 -2.583 -0.964
26 =#506 0.423 -0.636 0.010




e

TR DB R LA R RN E AL T

A, A, E, % <417+

3 9 #®

EIES A= ORI R T ST IPRy e N o]
ANFETHEE B, 1ELAEFMET R A i
NG ARG IELNERMT, XX 514 Rt
PSR TR, BERWL . WERA M ITAY i 0] (Y 22
S, R HGE A AR LA R R A AR
PEATHET™, R adh— 20 Al 4% 2 X 3l ol A ey %
R, M AR, R m A SR
X T 358 G S HR AL T Al SRR TG . 9ok, A
WFIE R GuH LA T 3 AN [l R f) A 20y =% S 4%
PR R 25 R, 3Ry e e
Mo i A 225 o ASRIE S R B DR H AR
FEANET @ TRIR,  PRIR A A SRR O
IR EH, SR 255 21— E RS AR
Fra, MR E — e R E DR s, AR
IRVE A IEA R X FP LA, AT RS R AR IE4L
A ELFIRIR 22 57 R Y, 6T R0 2 SRR K
IR D00 A R A IR S0 o 2 785 2 X Al 8 Ak B 5 B 52
W, FFEUE R A AR At . EATEEN
S, AR P LA S R o O e B, T 24 5 A
ZERESE RTBEBRRAR®), X A FPRE E IR T 21
Pl ab PR WG . AR AT EE R R, 78
XSGR, CRE02 C RB 108 LA RIE
IF, X5 ERIFEY FERESEN . ZRE SR
A REA —F, XRY ZH02  =EH 108" &
BN AR, AT AR — A . IS
S5 R TR SRR A E AR T SRR AR
A Bh T AL S Rl B AR AR A B NS, R A AE
I i %) & R SV N AT E & 0 i

AR AR TE AT AT RS 3EAE B, X515
SRR T T AW AIEAY , AME T RT A S
AR (HE, AR UAAE—En
ANREZAE B, AREHB R T T, 2
W EZm, WS- REFERARE, H
W, ST BB T4 i e A I A,
WX H Al e X A5 PR TR B — A . ROk
AL HE— 2 BRI AN [ b T A B 2 5 % D DR L B
HITRFEBLE], o Eh 8 7l Y P R Lk e 4 Ak T

Zk$E. M, TR RIS O, 6
AR Eh B S b A, TG M T AN [ i Al
ORI, ARSI FE 4 R i i R m] S o

[ & % x B ]

L1 XUBiE, SRL0, £, 4 HR il SR XL Y Ch A St il
e S5 EAN (7). Bl 2023, 42(2): 133-140.

(2] FSEEHE, AR, X =, % . 2 RS 51 5 400 101,
EIBEE, 2018, 32(3): 227-233.

[31 FARK HBIF, MER, . 208 DR X 800 A1 F
AEA P (], PE R AONAF4H], 2014, 27(3): 1003-1008.

(4] ZABFE, fmafl, FEEME, &5 . S AR IRz m 8 708
U ) AT (7], Ol FBHE, 2019(4): 20-22.

[51 4B, k. = SR b K ilse 4 1 AT (1], mrEAk
r K2R AL AR, 2022, 16(1): 98-107.

[6]1 T Ak B, sk, 2 S8 R IR Ko e it
W] A EAR e, 2022, 38(11): 10-11, 31.

[7] B3IF, AW, XA, % 55 10K 2= LS 5
Mr )] P ESA 2, 2017, 31(5): 312-316.

[8] FEFE, HIEZE, T, 5 30 E Dk ek X 22 (1.
rhE G, 2023, 36(7): 148-154.

[9] FHbHARE. 2 A DR ERO L BAR T SRR (D).
dest: OB B, 2021.

[10] Filippova S, Eliseeva L, Selivanov A, et al. Comparative evaluation of
potato varieties bred in Russia and Belarus [J]. IOP Conference
Series: Earth and Environmental Science, 2020, 604(1): 12037.

[11] Islam J, Choi S P, Azad O K, et al. Evaluation of tuber yield and
marketable quality of newly developed thirty—two potato varieties
grown in three different ecological zones in South Korea [J].
Agriculture—Basel, 2020, 10(8): 1-15.

[12] Sood S, Bhardwaj V, Kumar V, et al. BLUP and stability analysis of
multi—environment trials of potato varieties in sub—tropical Indian
conditions [J]. Heliyon, 2020, 6(11): €05525.

[13] Tessema L, Mohammed W, Abebe T. Evaluation of potato
(Solanum tuberosum L.) varieties for yield and some agronomic
traits [J]. Open Agriculture, 2020, 5(1): 63-74.

[14] Ayimbire A, Laary J K, Akolgo J A, et al. Comparing the growth and

yield performance of six different varieties of frafra potato



418+

th e s 4537 8, 5541, 2023

[15]

[18]

[19]

[21]

[22]

[23]

(Solenostemon rotundifluis Poir) grown under rainfed conditions in the
Guinea Savanna ecological zone of Ghana [J]. PLoS One, 2022, 17
(11): €0276566.

TG, A5, ERRIN, 2. FETFE AT . IS AN s
J& BRECE NS 22 4 TH A S SRR ZE A A (D). Hh IS, 2023,
36(7): 78-87.

R, WA, MV, GE L LTEA R X D R R ()5
HERE RS RPN (). il Th4% 8, 2023, 37(1): 10-17.

JET LI ARBAR, BRI, A5 VU VA DA IR £ Th A L
FSERLHEPE [CU P EE A DR E L RS B E
Pl T T . RS BIETTRL AR 1, 2023.
FHE, AT, ININD, A5 BT SR AN T | RIS TP (D],
HE TR, 2021, 35(2): 106-117.

B, 0 A, A0, S H A AR X AN = R A
IBEHTN TP AIHT (D], A4, 2022, 36(6): 1262-1272.
HIAER, BEEEE 2R, 5. 6 T RN () AR 5
AF DX AR K 2 103 o A AN D). o D R B, 2022, 36(5):
405-412.

=), AR, YoHEsF, A5 R RIR R AT R 1L A T s
sl LI (0], VIR R, 2022, 50(23): 96-101.

S5, TR e 7 O O B SERT  R O E 1X (). B S
55,2022, 42(4): 74-76.

S, AR, SRR, 25 PG XA [ Th AL R U

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

TR IR R ZE S T S VR (). b [ 4R 5, 2021, 35(6):
489-499.

rhiie ARSI AL FS . NY/T 2716—2015 T4 5 i 5N 45 2%
FUAS [S]. bt v E Ol H kL, 2015,

3 B L RE TS AN TR ) ol S 2 B IR B R B B AR
WHE (DL AR AR, 2011

Bk e, WA, AR R, A5 BT T EA R A A FE S 44
TR it 2 2% T i T 2 WA A S (U], v R A
2018, 34(10): 28-34.

g . B LI R S L DX D A4 R O ot el B G 47 2
FHLL (D] MR gl R, 2022.

BITE . AR AT NS B ST AR IR K 1 K 1 ) (D). R
#: U R, 2017.

SHRESR, JHIR T, 528 o) R R MR DR P rhiis ] )],
BN, 2012(10): 21.

FSRTS, THREE, A, A5 K TS S0 R X L s
B [J). HHVE S, 2022, 42(4): 79-82.

FE e, BTk, A, 55 7 N A e A S
902" [J1. [ 445, 2021, 35(5): 421-423.

PR, FER, 2208, 45 . WP DURTITIA R X T 45 0 5 |
PR [Cl4a: 3, B 3G T 56 2 R . R E:
IR TIRLEHAR T AL, 2020.



