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Effects of Different Latitudes and Soil Types on Potato Processing Quality
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Abstract: Potato processing traits are quantitative traits controlled by multiple genes, and their performance has a
certain correlation with ecological environments. In order to study the variation of tuber dry matter, starch and other
major processing quality traits at different latitudes and soil types, six potato varieties were selected to conduct
experiments in eight ecological sites to analyze the variation of potato major processing qualities under different
latitudes, climate factors and soil types. The effects of ecological sites (environments) and genotype x environment were
highly significant on the contents of tuber dry matter, starch, reducing sugar and crude protein at the level of 0.01. In
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eight test sites, the contents of dry matter and starch in Zhalantun of Inner Mongolia Autonomous Region was the

highest; those in Gongzhuling of Jilin Province was the lowest. The contents of reducing sugar and crude protein in

Tongyu of Jilin Province was the highest; those in Gongzhuling of Jilin Province was the lowest. The effects of genotype x

environment were highly significant on tuber number per plant, tuber yield per plant and yield at the level of 0.01, and

the effects of environment were highly significant on tuber number per plant and yield at the level of 0.01. In conclusion,

the processing quality and yield traits of potatoes are greatly influenced by environmental effects. The experimental

results have certain theoretical guidance significance for the regional planting and new variety breeding of high protein,

high dry matter, and high starch potatoes.
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Table 1 Geographical environments of the test site

Hi gk k() &JF iR FEKHE (mm)  HIHE(C) HERIEC(h) gk 2em
Site Altitude Longitude  Latitude Precipitation Daily mean Sunshine Cultivation type
temperature duration
F1#: Baiyin 2235 103°45' 35037’ 365.3 15.4 1872 rp T R A
)1 Wuchuan 865 109°16'  39°37' 325.1 17.8 2352 AL N SRR 7]
K51 Zhangjiakou 1300 115°83"  41°65' 348.7 13.53 1836 A KBl 2 KU A
A FE W Gongzhuling 137 124°18"  43°05' 506.75 17.16 1840 H R T T b XA
AT Tongyu 146 122°84"  45°52' 350.13 16.39 2327 rpl 2 TR
$L227 Zhalantun 364 120°28'  47°5 337 12.09 2508 eh R R 2 U A
7111 Keshan 198.7 125°10°  48°11' 483.17 13.37 2219 FE A i 2 XL A
JNAsIAAT Jiagedaqi 472 123°45"  50°9’ 457.56 12.72 1369 FEWR BT RS Ak
Fz2 I AR
Table 2 Soil physical and chemical properties of the test site
Hus pH AHLE (%) 2% (mg/kg) A (mg/kg) HAH (mg/kg) ey
Site Organic matter Total nitrogen Available P Available K Soil type
F14 Baiyin 8.2 1.09 1.40 3.37 151.09 Fifa) 1
)1l Wuchuan 7.1 1.05 1.69 3.81 188.12 Hifa 1
5K 5 11 Zhangjiakou 7.6 0.90 2.43 3.42 152.07 Kb+
N FEWE Gongzhuling 6.5 2.91 237 7.70 126.33 RS+
J#87 Tongyu 7.9 1.13 2.81 11.29 154.71 B4 -
$L2%1i Zhalantun 5.8 4.67 2.46 15.33 272.61 T A -
711 Keshan 6.0 4.64 2.57 6.71 126.43 B
Jinkss k77 Jiagedaqi 6.5 438 243 12.17 135.76 ELR N

1.3 B H*E

FrEMOIR s FR/N X BEHLIBORE 10 Bk, B2
{EL; TEAZIBCRRR J5 X B 25 4 Hic O FRpR &% S
FUBRBREEFR B IC O AR R ZE T, FRAS S /X T
DR B SRR T 72

al BUPEAR SR TR E T RS R, R
3.5~ R R KA R LU (0 1 I 2 i JRORE i, R
JHVRECTR HE G I 7 b 35 4, R L A

il

EMIE SR, R 2,6- BB B E 2 E
Y oY,

AR R RRHNME: ik, & 4
L AFEA BEOKE . AT E VR E D K&
B H BB R B 1 2 S G R R TR R
1.4 HEE

FIH] Excel 2016 #1755 i AL B, DPS 7.5
AT 2 S T 2208, SPSS 19.0 b kgt it



« 128

HESRE, H378E, H2, 2023

I3 FIAR A BT o
2 HR5H

21 SDHERRMFEMERNETRFKE

BRAEA 22 C AL, i BT A 4 Rl MR A2 2R 55
LR x A5 B AR 22 536 5] 0.01 KF-B 3%
Yk rf T CERBERLN 1K 0.05 /K- 53, 5L IR B Fn A

PIAY > BREE HAERONAN .25 5 BApRAS B 8. Stk
2B A i YR R x PR B A0 35 0.01 7K
P, SRR K 0.05 KT B, PRARZEE
O B FA RN 0.01 K2, PARkERZETE
FREERN 0.05 KPR 25 (K 3) . R 3FHEERN],
TEFTWT ST B PEAR 24 H JE D Y x PR3 AR AR )2
PR, PREERNR i A BB R

®3 DHRERBEMTEMERFTESN(FE)

Table 3 Analysis of variance for quality and yield traits of potato (F value)

AN YR WEH W OHER 4EERC BHRSSEE ks R

Source Dry matter Starch Reducing  Crude Vitamin G Tuber number  Tuber yield Yield
sugar protein per plant per plant

SRS Genotype 1.09 0.76 0.76 0.45 0.66 0.77 1.22° 0.7

P35 Environment 273.24"  189.99"  17.40" 15.67° 2.64° 18.32 127 0.13"

LAY x IS Genotype X Environment 2.75" 2.19" 4.60" 3.047 0.98 2417 2.40" 1.757

W oI R 0.05 FI0.01 AKCE2ER B FIE.

Note: * and ** indicate significant differences at 0.05 and 0.01 levels of probability, respectively. The same below.
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Table 4 Coefficients of variation for quality and yield traits of potato

i Tt TERY 5V HLEH YEZRC BpRESEE Ei7S" = iy i
Site Dry matter ~ Starch  Reducing sugar Crude protein ~ Vitamin C  Tuber number per plant  Tuber yield per plant ~ Yield
14 Baiyin 19.45 20.07 25.08 9.44 8.47 18.15 18.49 6.80
#®JIl Wuchuan 20.30 2478  24.60 10.44 22.79 29.26 24.11 2.63
K Z 11 Zhangjiakou  18.84 23.19 19.55 9.34 9.24 33.76 44.08 7.69
N F W Gongzhuling  17.09 19.93  30.07 11.08 10.45 11.54 11.30 4.83
i@ Tongyu 21.60 18.60 21.31 12.55 10.22 13.74 9.19 5.29
FL2% 18 Zhalantun 20.54 2495 30.03 10.72 15.76 29.68 23.90 4.27
51l Keshan 18.88 2231  29.86 18.28 11.65 26.82 16.37 5.88
Jnkg ik Ay Jiagedagi  16.28 21.31  31.34 15.36 9.78 32.24 21.12 3.32
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Table 5 Performance of quality traits of potato

A T3 (%) HERH (%) 5 (/100 g) HIE M (%) 4t 2 C(mg/100 g)
Site Dry matter Starch Reducing sugar Crude protein Vitamin C
F14R Baiyin 22.41 £0.75 abcA 16.82 + 0.54 bcAB 0.16 + 0.05 deDE 10.98 + 0.32 ¢BC 13.47 £ 0.17 abA

#HJI] Wuchuan
K 1 Zhangjiakou
/NI Gongzhuling
JHA] Tongyu
FL22HE Zhalantun
i1l Keshan
Jink& ik 4F Jiagedaqi

22.62 +0.46 abA
22.34 +0.48 abcA
20.93 +0.82 cA
23.67 + 1.01 abA
24.51 +0.92 aA
21.14 £ 0.38 beA
21.70 + 0.45 bcA

17.26 £ 0.71 abA
17.30 = 1.16 abA
14.94 + 0.09 eB
16.85 + 0.96 bcAB
17.68 £ 0.42 aA
16.04 + 0.78 deAB
16.22 £ 0.29 cdeAB

0.19 £ 0.05 beC
0.22 £ 0.04 bBC
0.14 = 0.06 eE
0.24 £ 0.04 aA
0.18 £ 0.06 ¢cCD
0.17 + 0.05 ¢cdCDE
0.23 +£0.07 abAB

11.53 +0.02 bBC
11.86 +0.27 bB
10.28 +0.14 ¢cC
13.10 £ 1.01 aA
10.35 +0.60 cC
10.55+0.03 cC
11.81 £0.21 bB

11.37 £ 1.62 bA
14.16 £ 0.22 aA
12.14 £ 0.26 abA
11.77 + 0.20 bA
12.00 + 0.96 abA
11.91 £ 0.39 bA
12.19 + 0.20 abA

TE: B WM + prifEi s, HLE AE0E oy T3EE . ATH

T

INE RS B4 30R 0.05 F10.01 K- 22 5+ 2 44, R Duncan J1ik .

Note: Data are mean + standard error. Crude protein data is based on dry weight. Means in the same column followed by different lowercase and

uppercase letters indicate significant differences at 0.05 and 0.01 levels of probability, respectively, as tested using Duncan multiple range test method.

The same below.

x6 LDHRESFEMREN
Table 6 Changes of yield traits of potato
A AR (No.) bRk (g) )it (kg/667m’)
Site Tuber number per plant Tuber yield per plant Yield
14 Baiyin 6.72 +0.22 aA 796.00 £ 0.15 deCD 2226.05 +0.54 cB
#JIl Wuchuan 6.56 + 0.95 aA 880.39 +0.17 bcAB 2342.19 + 0.36 beB

ik 1 Zhangjiakou
INFEW Gongzhuling
AT Tongyu
FL247E Zhalantun
711 Keshan
T& LS Jiagedaqi

6.33 +£0.73 abA
6.28 + 0.85 abA
5.89 +0.89 abA
5.84 +0.76 abA
5.61 +0.46 abA
5.17 £ 0.65 bA

849.12 + 0.49 cdBC
112477 £ 0.62 abA
1 181.57 + 0.04 aA
814.90 + 0.75 deCD
815.90 + 0.05 cdBC
491.06 = 0.13 eD

2375.17 +0.63 bB
3294.34 +0.90 aA
3 066.55 + 0.68 aA
2358.95 +0.43 beB
2328.77 £ 0.09 cB
2373.86 +0.44 bB
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Table 7 Descriptive statistical analysis of longitude and latitude, quality and yield traits of potato

e i/ ME IR AE FEE B 22 5 AL [Tl 3S W J3 28
Ttem Minimum Maximum Mean Standard Coefficient of ~ Coefficient of ~ Coefficient of
deviation variation skewness kurtosis
22 Longitude 103°5 125°10 118°4' 7.94 6.73 1.12 0.24
4% Latitude 35°37' 50°9' 43°83' 4.94 11.27 0.52 0.51
T Dry matter 16.44 30.12 21.51 3.94 18.30 0.42 -1.21
JEH) Starch 11.09 22.09 15.72 3.16 20.14 0.22 -1.56
B Reducing sugar 0.12 0.36 0.18 0.06 33.97 0.27 0.24
HIZEH Crude protein 6.21 13.69 10.52 1.27 12.04 -0.02 0.16
#E % C Vitamin C 6.13 14.76 11.67 1.56 13.37 -0.36 0.25
BARREE R 2.50 8.60 5.72 1.39 24.32 0.02 -0.45
Tuber number per plant
EX/57E XN 243.00 1372.00 781.60 259.48 33.20 0.01 -0.92
Tuber yield per plant
FE R Yield 1 822.00 3171.00 2320.88 398.82 17.18 1.06 -0.51

ML LIE N, TYREESERSEM SRR ETE0.01 K B FHIEMK, HAa%
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Table 8 Correlation analysis of quality and yield traits of potato at different latitudes

TiH TER Ny A MAERC HRREEEE bR A s
Ttem Starch Reducing sugar  Crude protein  Vitamin C Tuber number per plant  Tuber yield per plant  Yield
25 Latitude 0.352 0.261 0.108 0.099 -0.008 0.415 0.364
Tt Dry matter 0.984™ -0.413 -0.203 -0.455 0.852" 0.540 0.589
VEK Strach -0.388 -0.100 -0.485 0.870" 0.658 0.602
B JFHE Reducing sugar 0.580 0.421 -0.658 -0.420 0.307
HIZEF Crude protein 0.006 -0.339 0.117 0.166
44 % C Vitamin C -0.347 -0.325 -0.347
LilVSAE 54 0.665 0.327
Tuber number per plant

Ly E XN 0.110
Tuber yield per plant
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