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A comprehensive evaluation of the nutritional quality of potato varieties in the
drought-planting mode under side-seeding on ridge and full plastic-film mulching
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( Gansu General Station of Agro-technology Extension, Lanzhou, Gansu 730020, China)

Abstract: A field experiment was conducted in the semiarid loess hilly region of Dingxi to determine the
difference on nutritional quality characters of nine potato varieties under side-seeding on ridge and full plastic-film
mulching. In addition, the nutrition quality of each variety was evaluated by the method of subordinative function
and factorial analysis of fuzzy mathematics to provide scientific basis for the selection of potato varieties in main pro-
ducing areas of Gansu province. The results showed that the sequence of nine potato varieties on comprehensive qual-
ity ordered as Ganyin No.1> Ganyin No.2> Heimeiren>Xindaping> Qingshu No.9> Zhuangshu No.3> Longshu No.6=
Dingshu No.1> Qingshu No.168, under side-seeding technique on ridging with full plastic-film mulching.
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Table 1

Soil fertility status before sowing

HHFESE/ em pH BHUF/ (g - kg™ ) HALHE/ (mg - keg™') M/ (mg - kg™ ) AR/ (mg - kg™") HREE/ (mg - kg™")
Soil properties Organic matter Available P Available K Available Fe Available Zn
0~20 8.28 15.15 28.57 229.30 2.05 0.60

THAR S 2R 55 5 TR 254 VT R B2 S
TR BRBCEE AN DR AT 1 AR AN 20 (1) B4
AR SRR BT 14 SR SR R B, TSR 4% A 7
ysfe R R

U(Xi) = (Xi - Ximin)/(Ximax - Ximin) (1)
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WARAR(2) FHHEAE,

Wi:Pi/ZPiy (i:1’2’37'“’n) (2)
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L, W, T i MARTFENA AH TP £

P P, FOR T 45 MRS i D F I BTk
WRPE A (3) R LEAIENME D
D=Y[UX)xW], (i=1,2,3,,n)

(3)
A, D E A B 25 B 3R PR T TS 9 25
PEUME,
1.4 HESH

BUER FH Excel 2007 223 32 F SPSS 21.0 Zk {4
WEATSE 0T
2 R 500

2.1 AREMWMEERBEFMESN
2.1.1 FHEeE 9 mhDREMNMTYREEF

%1% 210.64 g - kg, B H 175.10 ~257.00 ¢ -
ke S RECH 12.10%, T9 51 & 3 E
A 4 A nlEHE 1S HEl2 5 e
SHEE 1S, TR & R 2 BRI
175.10 g - kg™',

2.1.2 MiEHEE 9D ENFOHIEN & &
¥4 149.88 ¢ « kg™, AE R A 111.00 ~ 196.80 g -
ke ABESFRECH 17.38% , HPH G 1 50 IE R
P, KOy E B 2 5 MIER & iR R
2168,

213 $®AEFCEHE IMEBEREMNMAELERCT
HOTHh 140.39 mg - kg™, AR E A 104.60 ~ 189.10
mg ° kgflzl‘ﬂ,y:ﬁ/\ﬁj'ﬂ 18.57% ., #EH%E C &
FE 140.39 mg - kg™ DL RS FRA 4 4, 3502 H 51
15 BRI FE 3 ST 25, €% 1 S
HEF C O RIRAE, [ 104.60 mg - kg™

214 HmEESE IMERERFMHEA ST
¥Ih23.40 ¢ - kg™ AFIIRR 17.50~27.20 g - kg, A
SR 11.07%, Ho)EE 3 S HEE N & Ex
L HROAEHS L S HEA SRR ETHE 9
Sy HE MM EA S R 23.40 g - kg S FP
WA 25 BENFHREE,

215 &44% 9MEREMFMLNSETEN
517 g - kg™, IE K 4.18~5.72 g - kg™, B HREL
}9.68%, M EEET 5.17 ¢ - kg LAY SRR
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SRR FEOS EE 1S hEe s EE
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2.1.6 #5&% 9N EHREMFES SR 2.02
g+ kg BIE A 1.48~2.86 g - kg, R REN
24.81%, FHEHAE 2.02 ¢ - kg VA RS AR A 4
A REIEREN HE 15 FHE 9 SR KR,

63.61 mg - kg™, AL N 44.41 ~87.80 mg - kg™, A%
FRBON 19.48%, LIRSENIER &S, HIk ol
HE 168, KT RN EEE 15,

21.8 HE&F IMERERFMEERE LN
22.01 mg - kg™, 25§ K 15.50~28.96 mg - kg ', 4F
S RBON 19.45% , FEEEBT 22.01 mg - kg A

217 #%&F 9MBREFMMKSTEFHA  BE6 S MEAN HFE IS EEI SHMEEI T,
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Table 2 Comparative analysis on nutritional quality of different potato varieties
P THB HLVER YEEF C HEHA Exii 55 B B
ij_ ) Dry matter Crude starch Ve Crude protein K Ca Fe Zn
arie _ _ _ _ _ _ _ -
' /(g-kg') /(s kg')  /(mg-kg)  /(g-ke)  /(s-ke) /(g-kg!) /(mg-kg') /(mg-kg)
=
H‘?[l 7 257.00 196.80 189.10 25.00 4.79 2.64 69.54 15.50
Ganyin No.1
S g L
L35 208.80 144.80 157.10 27.20 5.43 1.58 68.23 23.77
Zhuangshu No.3
BRI
?ﬁ‘jﬁ + 198.50 132.90 168.50 24.20 5.72 2.18 65.03 21.75
Xindaping
Bz =
b 6 = 227.10 167.80 127.50 23.40 5.44 1.56 48.55 28.96
Longshu No.6
BRA
S 175.10 116.30 129.00 24.70 4.18 2.86 87.80 25.64
Heimeiren
== o
M o5 202.90 153.10 128.20 17.50 5.66 2.42 63.45 23.74
Qingshu No.9
a =]
H J.[ 2 238.10 174.70 148.80 24.80 4.51 1.90 54.34 15.52
Ganyin No.2
=g =}
XE% I 212.20 151.50 104.60 22.10 5.51 1.52 44.41 19.12
Dingshu No.1
=
B 168
Qingshu No.168 176.10 111.00 110.70 21.70 5.26 1.48 71.10 24.06
M 210.64 149.88 140.39 23.40 5.17 2.02 63.61 22.01
Average
)F/T\{ﬁ#. . 25.48 26.05 26.07 2.59 0.50 0.50 12.39 4.28
Standard deviation
s "
225 A 12.10 17.38 18.57 11.07 9.68 24.81 19.48 19.45

Variation coefficient
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SRS B 82.469% , PHIICEEEUET 3 4> TR MR
JFok 8 AN FEFRPEMT Th B Y SRS T, IR Y 8
AFRERBE A 3 A% BEASAH S 18 F2 B 47, iR 51 T R4k

B E B TR E 1) A R R, 2
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A HAEARI R BT LUE 56 1 E 80 14y
EAE 0 5T Rk 245 1) 2 3.165 1 39.568% , i 3 % 5t
BRAFR bR 2 T RTER e AR R CRRAE ) & 43
W2 0.913,0.875 F110.772, K9 5t KL TE K Fn4E
AR CATDMERS | FRsr R 4845 56
2 R R BORES B RFAE ] R, 4351 R 0.944 F1
0.746, 3 5 ¥ 2 BIEAIC, SIS 2 F ik
AR 1Y) B st B v, R ANAS FT DAVE RS 2 L
SRR RAETEMFE AR5 25 3 35 W43 B4 I 1 A o3 ik
FAYHRE 1.033 1 12.916% , HLAE 1 A 4R 1E 7] 1 45
K, N 0.811, AT LIME RS 3 E s AR M PEM 45
bro B, TH5T HHTER 4B R C 85 BRI R
F AT DA T Sh A8 253 5% i B I 46 s o
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Table 3  Correlation analysis of nutrient quality indexes of potato
. TR MW degc WEN 240 P 'fﬁe B
IJt‘ Dry matter Crude starch Ve Crude protein K Ca Fe Zn
em
/(g-kg)  /(gokg)  /(mgrkg')  /(grkgT) /(grkeT) /(gokeT) /(mg-kg) /(mg-kgh)
T 1
Dry matter
HLVEH) ‘e
Crude starch 0.985 !
Y2 O
LR C 0.564 0.514 1
Ve
M . 0.255 0.129 0.541 1
Crude protein
QK%q] -0.082 -0.068 -0.144 -0.407 1
5
Ca 0.015 0.091 0.442 -0.036 -0.505 1
?i -0.493 -0.484 0.245 0.207 -0.491 0.643 1
iﬁ -0.595 -0.546 -0.457 -0.182 0.274 -0.166 0.174 1

s o# x FORTE 0.01 /K LB EHI, Note

% * indicates significantly correlat at 0.01 level.

x4 DREEFREIERNEFIN

Table 4 Factor analysis of quality indexes of potato

F A4 Principal component

F8FR Index

1 2 3

T & Dry matter 0.913 -0.353 -0.044
HLZEH Crude starch 0.875 -0.354 -0.185
HEEF C Ve 0.772 0.324 0.115
HMAH Crude protein 0.453 0.346 0.811
2K -0.315 -0.691 -0.033
5 Ca 0.270 0.746 -0.547
#: Fe -0.181 0.944 -0.019

B Zn -0.748 0.031 0.160

FFF{H Eigenvalue 3.165 2.399 1.033
iRk Contribution rate/% 39.568 29.984 12.916
ZIT5Hk Accumulated contribution/ % 39.568 69.552 82.469

24 AERKMBEEEFRRIEN

Xof Eh A BB SR TR AR Y 3 AN R ik
— AT SR A SRR 3 AP (R
5), MWIEHFHME, B AKX 1) 430 H 9 A4
r A A R SR pREUE U (x) (3R 5) , PR AR 45
A7 5Tk R /N, 2351 0.396,0.299 0129, 2
K2 A& HEFIRE, 29153 ,3 MARTF
FEAY M 0.479 .0.364 .0.157

B S BIRAR I ZE A P EL (D) K/ 45 iy
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s S TR AR 9 AN Rl DB RN
HHBI 15 (0.85) JEE 35 (0.38) B K
(0.43) [ 6 = (0.30) JEEAN(0.48) HH IS
(0.40) H5I25(0.62) &EHE15(0.30) . FHE 168

(0.19) . WIXAZEE AN b5 0] LA, Rl 41
ZENEMIAEFPAREIY) O > Eh % 28 R AR 358 3 i SO IOt 4K
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SSEE 3 SSE 6 S =EE 1 5>HE 168,

3 ZhieHite

BRI B % S EOR B Rl T AN RR T
EEBE R AR C SRS ER S RE
TR A AN T AT O K S A AR
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25% , LA B AR TS 5 i 5 SeA & 1 i IO B i
TS E IR HRbR Y G, oA — R brdE Ll 42
TET RS L S 5 b SR Al SO R, e iz ] 22
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Table 5 The values of component scores C(x) , subordinative function U(x) and comprehensive evaluation D of 9 potatoes varieties

Al Varieties c(1) C(2) C(3) U(l) U(2) U(3) D
=)
H‘%I 15 1.80 1.05 0.30 1.00 0.74 0.67 0.85
Ganyin No.1
E#35
Zhuangshu No.3 0.37 0.56 1.52 0.31 0.21 1.00 0.38
BRI
%ﬁj( T -0.19 0.05 0.27 0.37 0.41 0.66 0.43
Xindaping
o =}
b 6 = 0.02 -1.21 0.05 0.43 0.00 0.61 0.30
Longshu No.6
‘%)\ -1.25 1.85 0.34 0.03 1.00 0.68 0.48
Heimeiren
=+ (=}
HEoS
Qingshu No.9 0.07 0.37 2.19 0.45 0.52 0.00 0.40
=
VH‘?I 27 1.10 -0.03 0.48 0.78 0.39 0.72 0.62
Ganyin No.2
2 =}
KE% Lo 0.16 -1.19 -0.60 0.47 0.01 0.43 0.30
Dingshu No.1
==
B2 168
Qingshu No. 168 1.33 0.32 0.17 0.00 0.29 0.55 0.19
B 0.396 0.299 0.129
Contribution rate
E
Weights 0.479 0.363 0.157
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