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Effect of storage temperature on tuber quality of
continuously cropped potato

ZHAO Min, QIN Shu-hao, ZHANG Jun-lian, XU Xue-xue
( College of Horticulture , Gansu Agricultural University ,
Gansu Key Laboratory of Crop Genetic & Germplasm Enhancement , Lanzhou, Gansu 730070, China)

Abstract: In order to investigate the effect of different ridge-furrow film planting patterns under continuously
cropped on tuber quality of local cultivar potato “Xindaping” during storage, six treatments including harrowed bedding
system without film mulching (CK), harrowed bedding system with film mulching (T1), completely mulched alternating
narrow and wide ridges with ridge planting (T2), completely mulched alternating narrow and wide ridges with furrow
planting (T3), plastic mulched raised bedding system with bedding planting (T4) and plastic mulched raised bedding
system with furrow planting (T5), were conducted. The results from 3 years field continuous cropping experiment indi-
cated that the content of dry matter, starch, reducing sugar, soluble protein, amino acid and Ve of tuber in T2 and T4
treatments were significantly higher than those in others. Content of dry matter, starch, reducing sugar, soluble protein,
amino acid and Ve of tuber in 2014 were higher than those in 2013, while organic acid content changed inversely under
the 5°C storage condition. Contents of dry matter, starch, reducing sugar, soluble protein, amino acid and Ve in tuber
under 1°Cwere higher than those under 5°C storage condition, except organic acid. Considering storage quality of tuber,
T2 and T4 were recommended in the pattern of continuous cropping, and high qualities for potato could be maintained
under 1°C storage condition.

Keywords: potato; continuous cropping; furrow-ridge and mulching; storage quality

R RN o T R AR AR W, B EEERGE  BFRI,
P ZIX RS A, R, DA S B R R A WU S AR A O i
BRRMR 2, AESK, T R AR AR B A X RESHREIR T AT SRR R 4
RSB T A 0, T X S5 B8 S A AR T ARUORC I WSOl (7= A e A e 5, i L o 5 4% 255 3 e Wl T o

%5 H #1:2016-10-12 &5 H#§:2016-12-12

EE&TH : EFR H AR A (31260311) ; D4\l Rk & (CARS - 10 - P18)

EEB A8 B, E-mail: 1170284950 @ qq. com.

BEEE B, E-mail: qinsh@ gsau. edu. en; 51234, E-mail : zhangjunlian99 @ yahoo. com. cn,



50 T2 X AR AT

o536 &

RS o DRI AT Hh s e 2ok R AR PR B
X G E , OIAN, e REZE G AR, LR AE R |
TRESF R T 30, 15 H B4 B X8 R 5 500 Hh %
BHURI P B AGE R 20 B BRA
N, {H 2B BT J7 AARE A B 1 PRI IR, B A
B 7 A% 2 TH AR A A B 1 K IS 5 A T2
e, DT B2 0 T 4% g e 210 R I 2R
B TT 0T By % T RS TR i SO S ik iR
W ORI S48 D o AT AN [ v 22 38 Ay =X %
AR EEARAF R 9 S 4% 257 il i W FE %0 42, i i 4
AN TRV BE 2 P S B R T B AT
R R GEEOE ER E ER Ve B A
B A WU S R T, RIS R X
LD IR L X AT S A% S R R R . LA e
VR ZE BRI T A BOR 5 BB IR R R s A%
PHR LR AR

I BPRS T

1.1 RIEXH#ER
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391 mm, 4EZE & HE 1 531 mm, THREF 2,53, 13 R
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Table 1

Experiment design for field test

/72 Planting pattern

FELRFLE Detailed specification

CKOT-IHEABLEL)
CK (flat plot without mulch)

T1CFREALAR)
T1 (flat plot with mulch)

T2( 4R 2E4%)
T2 (on — furrow planting with full mulch)

T3 (A HE)
T3 (on - ridge planting with full mulch)

T4 EZERE)
T4 (on - furrow planting with half mulch)

TS CEIRAHE)
T5 (on — ridge planting with half mulch)

FEAT 70 em, ZE4T 40 om, FEATREFN 2 17
Spaced at 70 ¢cm and 40 c¢m with wide and narrow rows, two rows of potato were planted in the ridges with

dibbler

FEAT 70 em, 7547 40 om, FEATBLEE, E - IT AL 247

Alternating strip mulched with plastic film (70 cm) with strip of bare land(40 cm) with no ridges, two rows
of potato were planted in the mulched plot and spaced at 40 cm

28 Y PEIE EFAEZE b IR P R EATAL LA T K 4B AL RZE R 15 em, 2258 70 em, /N2E
5 8 cm, ZE 58 40 cm

All the ridges and furrows were mulched with plastic film, an innovative water saving technology in arid ar-
eas, two rows of potato were planted in the furrows with dibblers, large furrow height 15 em, wide 70 c¢m,
small furrow height 8 cm, wide 40 cm spaced at 70 ¢cm and 40 c¢m with wide and narrow rows

28 IPIENR R, KB 15 om, ZE5E 70 om, /NET 8 em, ZETE 40 om

All the ridges and furrows were mulched with plastic film, two rows of potato were planted in the ridge with
dibblers, large furrow height 15 ¢cm, wide 70 cm, small furrow height 8cm, wide 40 cm

BB, 2B 15 em, 22T 70 em, I TT 40 em, 7EZE EREFD 2 47

Furrows mulched with plastic film (height 15 cm, wide 70 cm) were alternated with ridges (40 cm), two
rows of potato were planted in the furrows with dibblers

ZEBINE, 221 15 em, 2B 58 70 cm, I8 40 cm, TEIH RN B REFh

Furrows mulched with plastic film (height 15 em, wide 70 ¢cm) were altemated with ridges (40 cm), two
rows of potato were planted in the non-mulched plots and spaced at 40 cm
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Table 2 Effect of storage temperature on the dry matter content of continuous cropping potato tuber

2013 4 Year of 2013

2014 4F- Year of 2014

Ab P

8% ¢:0) 5CIH 165d 8¢ ¢:0) 1CIP# 165d 5CI# 165d
Treatment Before storage 5°C storage for 165 days Before storage 1°C storage for 165 days 5% storage for 165 days
/% /% /% /% /%

CK 21.68a 20.71ab 22.66ab 32.17b 21.09a

Tl 21.92a 18.72b 24 .88a 31.92b 23.00a

T2 21.48a 21.47ab 22.46ab 33.69ab 21.72a

T3 21.73a 19.88ab 21.34b 31.81b 21.10a

T4 23.19a 21.86ab 24 .55ab 34.84a 23.90a

T5 20.32a 23.88a 23.98a 34.42a 21.35a
T« IR E5 5 19 7 BEAS IR 22 R H 25 5355 0..05 B KF
Note: Values followed by different letters in the same column are significantly different at P <0.05.

£3 MPEEBEMNEEDIREERENSENIM
Table 3 Effect of sorage temperature on the starch content of continuous cropping potato tuber
2013 4F Year of 2013 2014 4F- Year of 2014
s 8¢ 40 5CI#L 165d 88 %20 1P 165d 5°CIEL 165d
Treatment Before storage 5°C storage for 165 days Before storage 1°C storage for 165 days ~ 5°C storage for 165 days
/% /% /% /% /%

CK 13.69a 12.73ab 8.9%e 15.39¢ 8.69¢

Tl 13.92a 10.78b 13.34c¢ 10.87d 9.50¢c

T2 12.49a 13.49ab 14.35a 15.28¢ 12.14b

T3 13.74a 11.92ab 11.86¢ 19.23a 6.63d

T4 14.18a 13.87ab 12.12d 19.28h 16.84a

T5 12.36a 15.86a 15.05b 17.91a 8.57¢

e RUREBCR5 0 5 ARFLH7 HOE 52421 0,05 KT

Note: Values followed by different letters in the same column are significantly different at P <0.05.
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Table 4  Effect of storage temperature on the reducing sugar content of continuous cropping potato tuber

2013 4E Year of 2013

2014 4F Year of 2014

Ab B

8¢ %) 5CIH 165d a7 %] LCIHE 165d 5CIHE 165d
Treatment Before storage 5%C storage for 165 days Before storage 1°C storage for 165 days  5°C storage for 165 days
/% /% /% /% /%
CK 0.11b 0.77a 0.49¢ 4.46d 4.55hc
TI 0.11b 0.57d 1.11a 4.25¢ 4.10cd
T2 0.05d 0.46f 0.58b 4.78a 5.55ab
] 0.06cd 0.6lc 0.42d 4.31b 6.02a
T4 0.14a 0.74b 0.25f 4.26b 5.08abc
TS 0.08¢ 0.52e 0.36e 3.90¢ 3.44d

T« RS R 5 5 B ] 2en 22 52881 0.05 B3 KF-.

Note: Values followed by different letters in the same column are significantly different at P<0.05.

x5 MEEBEXNEFEDREERTANEASENRI

Table 5  Effect of storage temperature on the soluble protein content of continuous cropping potato tuber

2013 4F Year of 2013

2014 4F Year of 2014

AL e i SCIH 165d e LCIPE 165 SCIF i 1650
Treatment Before storage 5°C storage for 165 days Before storage 1°C storage for 165 days  5°C storage for 165 days
/(mgg™") /(mgeg™") /(mg-g™") /(mgeg™") /(mg-g™")
CK 1.10a 1.37ab 1.61ab 2.12d 1.86b
Tl 1.06a 1.40ab 1.41ab 1.19 1.99ab
T2 1.00a 1.43ab 1.62ab 2.24a 2.03ab
T3 1.0% 1.46a 1.68ab 2.22¢ 2.25ab
T4 1.06a 1.43ab 1.31b 2.02b 2.08a
TS 1.0% 1.23b 1.76a 2.19a 2.23ab

T« RS R 5 i 5 B R ] 2m Hi22 5k 1 0.05 B3R

Note: Values followed by different letters in the same column are significantly different at P<0.05.
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Table 6  Effect of storage temperature on the amino acids content of continuous cropping potato tuber

2013 4F Year of 2013

2014 4F Year of 2014

s Jag’: %1 SCIHE 165d [lag’: %1 LCIHE 165d 5CIj# 165d
Treatment Before storage 5°C storage for 165 days Before storage 1°C storage for 165 days  5°C storage for 165 days
/(mg=g™") /(mg-g™") /(mg-g™") /(mg-g™") /(mg-g™")
CK 0.47a 0.029ab 0.36a 0.11ab 0.049a
T1 0.40ab 0.033a 0.24be 0.11a 0.070a
T2 0.35b 0.023¢ 0.23c¢ 0.07ab 0.057a
T3 0.38ab 0.027he 0.30bc 0.08ab 0.095a
T4 0.37b 0.029ab 0.29 0.12a 0.049a
TS 0.34b 0.026hc 0.36b 0.05b 0.068a

T« RS RS 5 B [R] 2en H2e 52881 0.05 B3 KF-.

Note: Values followed by different letters in the same column are significantly different at P<0.05.

KT MEBENEEDSREERGNRSENZIT

Table 7 Effect of storage temperature on the organic acids content of continuous cropping potato tuber

2013 4E Year of 2013

2014 4E Year of 2014

AL I i 5°CIF7j# 165d J[ag’: %11} 1°CIF7j# 165d 5CIj 165d
Treatment Before storage 5% storage for 165 days Before storage 1°C storage for 165 days  5°C. storage for 165 days
/% /% /% /% /%
CK 1.51b 2.76abh 1.93a 1.45a 2.27a
Tl 2.39ah 2.91a 1.91a 1.33a 1.81a
V) 3.31a 2.67ab 2.10a 1.17a 2.14a
] 2.66ab 2.55ah 2.05a 1.45a 2.02a
T4 2.45ah 2.41ab 1.91a 1.42a 2.03a
TS 2.07ab 2.20b 1.99 1.38a 2.10a

T« RS R o 5 B R ] 2R He22 5k 51 0.05 B3 KF-

Note: Values followed by different letters in the same column are significantly different at P<0.05.
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Table 8  Effect of storage temperature on the Ve content of continuous cropping potato tuber

2013 4 Year of 2013

2014 4F- Year of 2014

Ao [ SCIFiHE 165d [ LTI 165 SCIFHE 165d
Treatment Before storage 5°C storage for 165 days Before storage 1°C storage for 165 days 5% storage for 165 days
/(pgrg™") /(pgrg™") /(pgrg™") /(pgrg™") /pgg™")

CK 1.87a 1.81ab 5.10ab 3.17be 4.14ab

Tl 2.99a 0.74b 5.71ab 5.63ab 5.30a

T2 2.99a 0.36b 6.05a 4.12be 5.89a

T3 2.6la 1.67ab 4.67bc 2.82¢ 3.68bc

T4 2.6la 3.24a 6.68a 5.86ab 4.25ab

TS5 1.12a 0.69b 6.87a 6.12a 4.84ab

T FUREBCR 5 10 5 R H7 HO2 52421 0,05 3T

Note: Values followed by different letters in the same column are significantly different at P<0.05.
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