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Variety x Year Interaction and Stability Analysis for

Starch Content and Starch Yield in Potato

MA Li', YANG Jingjing®, MA Da®, ZHANG Feng*, SUN Haiyang', LI Huili', LU Wenhe**
(1. Heilongjiang Beishu Seed Industry Co., Ltd., Harbin, Heilongjiang 150090, China; 2. College of Agronomy, Northeast Agricultural
University, Harbin, Heilongjiang 150030, China; 3. Keshan Farm Co., Ltd., Beidahuang Group, Keshan Farm, Heilongjiang 161621,
China; 4. Potato Flake Co., Ltd., Beidahuang Potato Industry Group, Keshan Farm, Heilongjiang 161621, China )

Abstract: Potato crop has wide adaptability and high yield, and tubers are rich in starch, which is superior in quality
to the starch of other crops. Potato starch processor requires varieties with high yield and high starch content, and their
performances are stable between years. The purposes of this study were to evaluate the tuber yield, starch content,
starch yield, and stability of six potato varieties, using the main cultivated variety 'Yanshu 4' in reclamation area as a
control, in order to screen out varieties suitable for local potato starch processing. The experiment was conducted at
Keshan Farm from 2019 to 2021, using a randomized complete block design with four replicates. The effects of variety x
year interaction for tuber yield, starch content, starch yield were significant, indicating that it is necessary to conduct a
variety stability analysis. The starch content of 'Beishu 2' was 21.77%, and the starch yield was 11 304 kg/ha, which are
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significantly higher than those of the control variety 'Yanshu 4', and their performances were stable between years,

showing its potential to be used as a starch processing variety. The starch content of 'Dongnong 321' was 14.82%, and

its stability was moderate. The tuber yield was 53 170 kg/ha, and its stability was good. Because of its higher tuber yield,

the starch yield was also high, and the performance was stable, so it could be potentially used as a variety for both fresh

consumption and starch processing. The research results would provide references for potato starch processing

enterprises to select varieties.

Key Words: potato; tuber yield; starch; genotype x environment interaction; stability
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Table 1 Homogeneity test for error variance of

tuber yield in different years

Ay R T A V X In(S?)
Year s v

2019 24 842 128 18 307
2020 18 584 155 18 301

2021 23 564 145 18 306

Wy =0.408, xoss2 = 5.991.
Note: x* = 0.408, 30052 = 5.991.

F2 HADHLERMAOMNBRM EZ4S REFERSHTELN

Table 2 Combined analysis of variance of tuber yield of tested potato varieties and control variety 'Yanshu 4'

5 S R YR DF SS MS F Prob.
Source of variation

AELY N IX 4 Block within year 9 395 699 681.68 43 966 631.30 1.968 9 0.061 3
4E0Y Year (Y) 2 133 593 219.50 66 796 609.75 2.9913 0.058 6
Al Variety (V) 6 3111 908 686.98 518 651 447.83 23.226 5 <0.000 1
S < A VXY 12 2390 116 134.17 199 176 344.51 89196 <0.000 1
RITIR 2 Error 54 1205 827 694.57 22330 142.49

SRS Total variation 83 7237 145 416.89

b3t T 4% 2 RIS B S R AR 45 Bk
EAEM R R (2 3)FMH, 2019, 2020 12021 4
P R BRI A 2 5, (HEgiit e b
ZFAREP>0.05),

*3 HIASHERMNBRH TE4IS’
REFEFHRELLE
Table 3 Comparison of tuber yield of tested potato

varieties and control variety 'Yanshu 4' between years

Ay Bzl i (kg/hm?)
Year Tuber yield (kg/ha)
2020 49 191 aA
2019 48 368 aA
2021 46 201 aA

Ve PRI SRR RN S BRIk S B 5 3 7 A 0 £
0.05F10.01 AKV-ZE5 B . /MR HZEH(LSD) k. Tl

Note: Treatment means are separated using least significant difference
(LSD) method, with different lowercase letter and uppercase letter
indicating significant difference at 0.05 and 0.01 levels of probability,
respectively. The same below.

3 AF ] 45 B B 25 7 i F 4 ol 35 319 ~
54 806 kg/hm®, X HE i Al © GE 8 4 457 77 4 fe ey,
CARAR 32177 3AE R IR AE (2019 F12021 4F) 77 i
Fo 3RS AR EE P i RO IR N 47 920 kg/hm?,
A AN (B 45 R4 321 25T AR
317 ) BRZEF“HEE T 47 920 kg/hm?®, 5 %] FR b Al < 4
EASO M, BT R A S e KT
XFHEG CARAR 3217 F0 “dbE 25 X i 22 H A
e

ai Pl X AR A AR 25 AR G A S AR S R B
I 5.52~19.89, ‘b1 SRR REUR A,
K15 RS R BURAR . 3 AR S R ECE
BIE R 12.59, A48 RR 321 L 25
RS ORAEN) A S RS T ME,
by, B 45 M RKAR 3T AR RZEGE
TVHME, RoEtz, deE 1S AR RBURK,
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Table 4 Tuber yield performance and stability of tested potato varieties and control variety 'Yanshu 4'

i Hez£ 771 (kg/hm?) rn il x ARy AR
Variety Tuber yield (kg/ha) Variety X year interaction
2019 2020 2021 el Ui 2% EEES ¢
Average Variance Coefficient of variation

FEE 45 (CK) Yanshu 4 53 646 65510 45262 54 806 aA 76 394 371.80 15.95
ZR4% 321 Dongnong 321 57 359 49213 52937 53170 aAB 21767 121.51 8.77

b 25 Beishu 2 56 937 52083 46 787 51936 abABC 16 879 857.54 791
#4317 Dongnong 317 54 802 39 260 50716 48 259 beBCD 80 037 428.07 18.54
JiK 1% Wanmin 1 45 862 46 690 48 183 46911 ¢CD 6707 537.37 5.52
L 15 Beishu 1 37 641 56 074 41 405 45040 ¢D 80276 148.80 19.89
210 %N Hongfenjiaren 32328 35509 38118 35319 dE 16 702 051.69 11.57
3 Average 48 368 49 191 46 201 47 920 42 680 645.25 12.59

22 EMEE
22,1 RESFrigtrb ik £ Bk
FEAREY 57 = 5.323, /T o00s= 5.991, PB4
WEY R E, AP 34 AR S5 R T A
(%5),
222 REHAERIAIAE ST
At T % S S R RTX BE R IR 45 YR
WA 22500 (R 6) KM, AR 00 A R
Pt R < O BRSOV R . .
TR A > AE A BAEAR S 00 ) o BRS¢ 1 7.56%
85.27% F13.02% , k. BH it Pl % Y& M 5 2 119 52 ) i
K, O XFER & B Z, TR x A
HAEXTVER &R AR h . TEEENE, B

R it Bl x AR A3 ELAR SO0 X T R A ARG 5 R AR
&, AHHFmIEAR, H bR 3.02%.

x5 FREMEMEBRENTEFIENE
Table 5 Homogeneity test for error variance of starch

content in different years

i e AWM 1Xin(s)
Year s Vv

2019 09211 18 -1.4799
2020 1.2380 18 3.843 1
2021 0.403 9 18 -16.3205

o’ =5.323, 002 =5.991,
Note: %’ =5.3238, %052 = 5.991.

F6 HHADRERMNMNBRM TEIS ENRIERSHESN

Table 6 Combined analysis of variance of starch content of tested potato varieties and control variety 'Yanshu 4'

A2 SRR DF SS MS F Prob.
Source of variation

ARy N X 41 Block within year 9 4.007 0 0.445 2 0.521 1 0.8528
A0 Year (Y) 2 91.473 4 45.736 7 53.536 2 <0.000 1
SR Variety (V) 6 1031.458 8 171.909 8 201.225 7 <0.000 1
B X ARy VXY 12 36.504 1 3.0420 3.560 8 0.000 6
R RZE Error 54 46.1329 0.854 3

S8 5 Total variation 83 1209.576 2
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Table 7 Comparison of starch content of tested potato

varieties and control variety 'Yanshu 4' between years

GE0) TEM it (%)
Year Starch content
2019 18.30 aA
2021 17.93 aA
2020 1593 bB

3 AR () 2% i B E by 5 o F- 2 (AR 1E R 12.54%~
21.77%, ‘deHE25 Hm, K15 AR, 7EM
W34, WERBUOY ALE 25 sy, k150
Ao 3AEAS A RITE R & i S 17.39%, A

AR AL 2 S L b 1S AR
317 ) WEM SRR T 17.39%., FIXHIR S B2 4 5
FHLG, B bk 4 A SR ek & i s AT IRAN, AR
A 3217 JER At X AR, FL R S AN SRR v
¥ X s el

dn B x AR BAE AR S R BB 2.16~6.77,
drE 1S AR RS, At 2SR R UK
ik 34FE45 M A AE S RBCE-BIME O 4.40, Bk
F, SFE¥EML, B3R AE 25 Rk
3177 FCGEEE 45 (CK) MR 5 R BT 4.40, 2
EVELE s LU AR S R BREEARR], AR
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15 R R, RIAATE.

DL g T WL, b2 5 W
RoE Mty LI N R R 317 Rk,
EH T EBREEMT JLE 25, (AN
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EMERMEL; JtE 1S ER SRR, B
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Table 8 Starch content performance and stability of tested potato varieties and control variety 'Yanshu 4'

i TER i (%) Bl x ARy AR
Variety Starch content Variety X year interaction
2019 2020 2021 M Average TE ALY
Variance Coefficient of variation

Jt# 25 Beishu 2 22.84 19.79 22.70 21.77 aA 0.2220 2.16

21 ¥34% N\ Hongfenjiaren 20.71 19.79 22.03 20.85 bAB 0.840 0 4.40
JL3 145 Beishu 1 22.44 17.34 20.58 20.12 bB 1.8540 6.77

Z:4% 317 Dongnong 317 19.53 16.94 18.36 18.27 cC 0.1700 2.25

Z:4% 321 Dongnong 321 15.29 14.26 14.90 14.82 dD 0.6100 5.27
FE2 45 (CK) Yanshu 4 14.78 11.68 13.53 13.33 eE 0.2150 3.48

JiK 1% Wanmi 1 12.54 11.68 13.41 12.54 {E 0.6510 6.43

SEH4 Average 18.30 15.93 17.93 17.39 0.6517 4.40

23 EMTE
23.1  REEDiEg =ik £ ¥ 7 B e ik
FEAR 1 =0.019, /N yo0s: =5.991, ULH&IRZE
Y, i 3 AR A I THR A b (2 9) .
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1486° T, 4537, S6M, 2023
x99 AEEBERMFEIREHFERIENR
Table 9 Homogeneity test for error variance of starch yield in different years

LAy 227 Fl H B2 VX In(S?)

Year S 14

2019 989 259 18 248

2020 1 049 044 18 250

2021 1044 240 18 249

W 2= 0.019, famsa= 5.991.
Note: XZZ 0.019, quus.:: 5.991.

F10 HXDRERMANNBRM EE4I4S EMEKEGHFESN

Table 10 Combined analysis of variance of starch yield of tested potato varieties and control variety 'Yanshu 4'
AR SR IR DF ss MS F Prob.
Source of variation
AEUY N IX 2 Block within year 9 14 068 549.64 156317218 15213 0.164 1
AEY Year (Y) 2 15 401 595.17 7700 797.58 7.494 6 0.001 3
SRl Variety (V) 6 211 950 255.57 35 325 042.60 34379 1 <0.000 1
B x ARy VXY 12 63 104 201.50 5258 683.46 5.1179 <0.000 1
IR ZE Error 54 55485 772.36 1027 514.30
SRS Total variation 83 360 010 374.24

A 4 2 R RIS R D AR 45 R
ARG R LR (R 11D R, 2019 4E S i Fi-F-1
TER P K 8 751 kg/hm?®, 2020 4F 232t F-F 4
¥y 775k 7 703 kg/hm®, 2021 4E S48 5 R Y TE K
N8 193 kg/hm?®, 201943k ™ fe s, 52020
F2021 R 22 03, MEEZMZERALE .

11 HADKREEMANEAM EEL4S’

EM RN E LS

Table 11 Comparison of starch yield of tested potato

varieties and control variety 'Yanshu 4' between years

GOy TEH = fiE (kg/hm?)
Year Starch yield (kg/ha)
2019 8751 aA

2021 8 193 bAB

2020 7703 bB

3AEFE R = I ME N 5 890~11 304 kg/hm?,
A2 S RER R, TR 1S IR, 7E
MR 34E, “dbE 25 HRIEm " B,

K 1S A PIAE (2019 F12020 4F ) R BLTE M 7= B
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RO At 25 JbE 15 KA HER =&
THH(EH 8 216 kg/hm’, “JLE 25" “JLE 157 4R
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Table 12 Starch yield performance and stability of tested potato varieties and control variety 'Yanshu 4'

i TR A (kg/hm?) SRRl < AR A
Variety Starch yield (kg/ha) Variety X year interaction
2019 2020 2021 ¥iE E 5 5 FAN
Average Variance Coefficient of variation

165 2% Beishu 2 12987 10 303 10 621 11304 aA 995 705.19 8.83

Jt# 15 Beishu 1 8433 9815 8529 8926 bB 1581 268.86 14.09

%4 317 Dongnong 317 10 697 6 635 9323 8 885 bB 2431 458.04 17.55

Z34% 321 Dongnong 321 8772 7023 7 885 7893 ¢BC 122 977.46 4.44

21832\ Hongfenjiaren 6 700 7018 8410 7 376 cC 1304 667.17 15.49

FEB 45 (CK) Yanshu 4 7927 7 660 6126 7237 cC 1041 252.65 14.10

JiK 1% Wanmin 1 5743 5470 6456 5890 dD 410 695.82 10.88

S Average 8751 71703 8193 8216 1126 860.74 12.20

3 % RSO Z 55 . WIERREIRE & mE

Th A S L P R RIE ) B 7 2 FE R i 1
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R AE R T R ERY Y, FR R A&
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