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Abstract: Potato starch has some excellent characteristics that other starches do not have, and it is widely used in
food, feed, chemicals, adhesives, paper, textiles, biodegradable materials, and other fields. Potato varieties with high
yield and starch content can increase farmers' income and enterprises' efficiency. However, there is still a lack of high-
yield and high-starch varieties, especially early-maturing varieties. In order to identify and screen early-maturing potato
varieties suitable for starch processing, the performance and stability of seven early-maturing potato varieties
('Dongnong 312", 'Longshu 3', 'Zhongshuzao 35', 'Zhongshuzao 39', 'Zhongshuzao 43', 'Zhongshuzao 44' and
'Zhongshuzao 45') were evaluated in 2021 and 2022 for tuber yield, starch content and starch yield, using '"Youjia 70' as
a control, in Keshan Farm, Heilongjiang Province, in a randomized complete block design with four replications. The
tuber yield, starch content and starch yield stability of 'Zhongshuzao 39' were medium, with 46 643 kg/ha tuber yield,
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slightly higher than the average value of 43 676 kg/ha of the eight varieties tested, but significantly higher than the

control variety '"Youjia 70'. The starch content of 'Zhongshuzao 39' was 18.68%, the highest among the eight varieties

tested, making its starch yield the highest, reaching 8 699 kg/ha, significantly different from other varieties (including

control 'Youjia 70"). 'Zhongshuzao 39' performed well as a whole and could be used as an early maturing starch

processing variety for large-scale trial.
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Table 1 Basic fertility of the test site

LR (gkg)

Organic matter

i 2 (mg/kg)
Alkali-hydrolyzed nitrogen

308 (mg/kg)
Available phosphorus

R (mg/kg) pH

Available potassium

40.8 301 26.5

211 6.5
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Figure 2 Rainfall during potato growth period in 2021 and 2022, and average rainfall during potato growth

period in 2002-2022
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Table 2 Combined analysis of variance for tuber yield of tested varieties

AR AR DF Ss MS F Prob.
Source of variation

R0 N X4 Block within year 6 222 576 259.37 37 096 043.23 1.14 0.3550
A0} Year 1 1550 379 796.89 1550 379 796.89 47.75 <0.000 1
Rl Variety 7 376722201226 538 174 573.18 16.58 <0.000 1
il x 4F453 Variety X Year 7 1798 202 599.19 256 886 085.60 7.91 <0.000 1
1X51% 2% Error 42 1363 572 026.00 32 466 000.62

JAE S Total variation 63 8701 952 693.71

2021 4P 2877 5 AR 4k 39 822~57 618 kg/hm?,
rhERLA4 PR, U7 R 2022
FEHZE P AR 20 165~49 414 kg/hm?, * FP R
35" e A hy, CJUEETOT PR AR . AR S A
LR AR 4R 29 994~52 585 kg/hm®, A4k
312 it , 70T R AR, PR RS
HPHI{E 43 676 kg/hm?, SANFFH (R4 312
BRAq rh R 35 Crh R A5 T h R 397
HeZL =i T 43 676 kg/hm®, FIr A Bl & b bl =5
PR E TR UAET0, Hoh 6 AN Rl (AR AR

3127 ‘R 44’ rp R 35 Ch s R4S
397 RN TR A3 ) R AN 2R B L
Filr x AR5 HAE J5 22 B9 AR AR S AR S R B AL R
1.43~31.69, V-3 16.60, 25 (A4 312’
SR 447 ) 8 5 REUR TR ME, REN
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Table 3 Tuber yield performance and stability of tested varieties

SR HezE7=ig (kg/hm?) Tuber yield (kg/ha) AP X ARGy LA Variety X year interaction
Variety 2021 2022 S Jy A5 R H
Average Variance Coefficient of variation

44% 312 Dongnong 312 56 977 48 193 52585a 561919.92 1.43

2 5 44 Zhongshuzao 44 57618 45 893 51756 ab 1769 248.62 2.57

FRE L 35 Zhongshuzao 35 45248 49 414 47 331 ab 98 133 439.14 20.93

L 45 Zhongshuzao 45 46 310 47 482 46 896 ab 60673 711.39 16.61

#5139 Zhongshuzao 39 45782 47 503 46 643 b 66 866 611.21 17.53

FRIE L 43 Zhongshuzao 43 50 569 29978 40274 ¢ 57 756 843.36 18.87

12235 Longshu 3 46 458 21 407 339324d 115 643 409.44 31.69

JeA70(CK) Youjia 70 39 822 20 165 29994 d 48 145 466.72 23.13

F34 Average 48 598 38754 43 676 56193 831.23 16.60

TE: SFREEIRAR/NG FREOR SR 28 5 B3 . o 2esiok . T,

Note: Treatment means followed by different lowercase letter(s) indicate significant difference as tested using least significant difference (LSD)

method. The same below.

22 ZRmMEMNSEREREESH ZEFM R, EJR AR AD x AR 1] BAR SN AN 2 2
ZAAEL PR & AR AR O (R LRI gh AP ] (F4).
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Table 4 Combined analysis of variance for starch content of tested varieties

Source of variation

DF SS MS F Prob.

A N IX 4 Block within year

AEA Year

il Variety

SRl X 4E47y Variety X Year
{5122 Error

SRS Total variation

8.41 1.40 1.12 0.366 4
20.34 20.34 16.27 0.000 2
368.06 52.58 42.05 <0.000 1
17.71 2.53 2.02 0.074 5
52.51 1.25
467.04

2021 AEVEM & B M 14.46% , 2022460 JEM S B0 9.51%~18.86%, ‘T E K39 i,
WMo R 13.33%, 25 E#FH (R4, %£5). SRR A4 AR, AR SRR E R & S BE AR
2021 4EJEM & A5 11.02%~18.49%, ‘HHE £ 10.26%~18.68%, ‘HEHF 39", ‘HhEE

39" JEk AR

TR A4 RAR; 20224F 447 iR ARTER SR IIME 13.89%, AT 5
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Table 5 Starch content performance and stability of tested varieties

e VEM i (%) Starch content BT X ARGy ELAE Variety X year interaction
Variety 2021 2022 T S AR AR
Average Variance Coefficient of variation

FR 5L 39 Zhongshuzao 39 18.49 18.86 18.68 a 1.12 5.67

8 K145 Zhongshuzao 45 1553 15.77 15.65b 0.94 6.20

rh L 35 Zhongshuzao 35 14.58 14.04 1431 ¢ 0.17 2.92

JuAE70(CK) Youjia 70 14.92 13.21 14.06 ¢ 0.17 2.90

6% 35 Longshu 3 15.06 12.97 14.02 ¢ 0.46 4.84

44¢ 312 Dongnong 312 12.57 11.62 12.09 d 0.02 1.04

rP 2 EL 43 Zhongshuzao 43 13.47 10.63 12.05d 1.48 10.08

rf1 % 5L 44 Zhongshuzao 44 11.02 9.51 10.26 e 0.07 2.64

SF-45 Average 14.46 13.33 13.89 0.55 4.54

23 SRAEMERTFEREREMS W

Z A E R P TRy (PRBE ) [A] St 22
SR, AR x SR AR R (R 6) .

2021 4y Ky 7 B 24 1H 6 927 kg/hm®, 2022
AETERY PR AIME 5 281 kg/hm?, PRAETER 8 F
PSR g (F6. KT

2021 4 JE B 7 A8 4K 5 907~8 454 kg/hm?,
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CARA312 IRz, U707 (CK) TE M 7 R
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M 2021 FHEA S 6 1Y rh B R 35 BRIESE 3 60, “ T
70 (CK)TER = e PHAFJER = P-4 (EAR
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ARA 3127 )TEM PR TR A1 6 104 ke/hm?®, X
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Table 6 Combined analysis of variance for starch yield of tested varieties

AR SRR DF SS MS F Prob.

Source of variation

AEAY N X 4H Block within year 6 7999 693.41 133328224 1.75 0.1324
4405 Year 1 43 383 283.09 43 383 283.09 57.05 <0.000 1
il Variety 7 121 321 604.73 17 331 657.82 22.79 <0.000 1
SRh X 4E4) Variety X Year 7 49 081 876.96 7011 696.71 9.22 <0.000 1
IXY51% 2% Error 42 31936 269.09 760 387.36

JAE5E Total variation 63 253722 727.29

x7 SiRAmMIENTERAIMIRE Y
Table 7 Starch yield performance and stability of tested varieties

sl VERH T (kg/hm?) Starch yield (kg/ha) il X A0 AT Variety X year interaction
Vartet 2021 2022 Y I SRR
Average Variance Coefficient of variation

27 39 Zhongshuzao 39 8454 8945 8699 a 2285799.28 17.38

FP2E R 45 Zhongshuzao 45 7187 7479 7333b 1878 352.62 18.69

Hh2E 35 Zhongshuzao 35 6598 6957 6778 be 2 009 886.56 20.92

74K 312 Dongnong 312 7156 5636 6396 ¢ 7 996.66 1.40

HHE R 44 Zhongshuzao 44 6360 4410 5385d 46 177.70 3.99

P2 . 43 Zhongshuzao 43 6797 3358 5077 de 1605 395.13 24.96

Jv55 3% Longshu 3 6 960 2 800 4 880 de 3160 054.79 36.43

JuAE70(CK) Youjia 70 5907 2662 4285e 1276 806.49 26.37

Y5 Average 6927 5281 6104 1533 808.65 18.77
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