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Screening of cultivation modes of multicropping potatoes in Loess Pla-

teau of eastern Gansu province

WANG Fangfang', LU Heping'?, GAO Yanping'?, LIANG Hongjie'>, WU Yanbin'?, YANG Xinyu', LI
Peng’, ZHANG Wu'”*

(1. Potato Research Institute, Gansu Academy of Agricultural Sciences, Lanzhou 730070, Gansu, China, 2. Gansu Province Potato Seed
(Seedling) Virus Detection and Safety Evaluation of Engineering Center, Lanzhou 730000, Gansu, China; 3. North Potato Seed Industry
Yunnan Co. Ltd, Qujing 655000, Yunnan, China)

Abstract: In order to study the effects of different cultivation modes on yield and economic benefits of potato production
after winter rapeseed harvest in the Loess Plateau of eastern Gansu province, a single factor experimental area design was
adopted in this experiment. The original potato seed variety Longshu No.7 was used as experimental material, and a total
of 8 cultivation modes were designed. They are plain cropping, plain cropping and ridge raising, high ridge black film
mulching, high ridge white film mulching, high ridge black film mulching, high ridge white film cover soil, high ridge
white film cover soil, straw strip mulching and ridge furrow rain collection. Through the comparision of potato agronomic
characters, commodity rate, yield and economic benefits under different patterns, the best cultivation mode of winter rape
stubble multiple planting potato was selected. The results showed that the three cultivation modes of straw strip mulching,
flat planting and ridge and furrow planting were better, and the yield of 667 m* was 2 292.81, 1 917.63 and 1 655.46 kg,
respectively, which increased 41.27%, 18.15% and 2.00% compared with the control (plain cropping), respectively.

Key words: Potato; Loess Plateau of eastern Gansu province; Multiple cropping; Cultivation mode; Yield
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Table 1 Analysis of climatic elements in the phenological period of summer sowing (multi-cropping) potato in the Loess

Plateau of eastern Gansu province

[REFR 6 H June 7 H July 8 H August 9 J September 10 H October
Meteorological gy ity Tt bt bt Fl Bl kR Rl B bl Pl B
factor Early Middle Late  Early Middle Late Early Middle Late  Early Middle Late  FEarly Middle
Wt Eiizi ! EL s S ] B RO J A IO
Phenological Sowing period Stem and leaf growth Tuber swelling period Ripening (harvesting)
period period period

RIE R 10~23 21~23 18~20 10~15

Optimum air

temperature/°C

R 20.0 21.3 22.3 229 232 235 231 21.6 20.2 18.5 16.2 14.6 12.1 10.3
Air temperature/°C

P K & 19.9 156 246 297 300 340 276 315 375 203 329 219 170 154
Precipitation/mm

H i 80.3 78.1 78.2 74.6 723 80.2 708 66.2 66.8 55.2 46.4 51.9 51.0 53.8
Sunshine/h

£ 145 -



X & HF 5T

hoOE L

374

3REE,T/ANX 6 28 1247, LZEXUTHE , FAER:
+ 28, 22 AT 35 cm, 2B [A) 1T #E 85 cm, #R IR
26 cm. /NXTHIFN 25.4 m*(6.35 mx4.0 m) . HAREE
XA 1.

T1(CK)

M YR Black plastic film

T3

R YR Black plastic film

1 | |
= = e

T5

FEFF Straw

14 FEHMBERFZE
141 S AESE WERMIE 2, HEEN
AN P TR R RO

P /% = AR AR <100, (D

T2

AR White plastic film

[ 38R White plastic film

- -‘-'7‘1 +3% Soil

T6

YAk} Plastic film

T8 2& Y5 Furrow

1 FRBREEXTEE

Fig.1 The schematic diagrams of different planting patterns

142 RZBHER . BARERFZRAE ELREK
T A 7 Ak g 2R A A R . S RNE B4R
HII A K AWK AR RS, R R R
M ZE B2 — T AL R VR N 25 . /N X BB AL
BREL 10 BRI, BUIYME . 7E DA Sk I & bk
SEEH AN/ X BEHLE T 10 AR B E . I
IR /NX P28, B 3 IRE - IME , R S %

- 146 -

R FREE 667 m? o .

T A= (R R 75 g UL BRI SRR EE

PR/ A E B PR E D) <100, @))
1.5 HEESH

¥ H Microsoft Excel 2003 F1 SPSS 17.0 #£47i

IS EE A FE RS T3 M, K Duncan 743317 2 7 5
B AN I



553 1

ETTT5 5 B AR T X R R B 2 R A U A

X ISR 5T

x2 MEHRE
Table 2 Specific definition of phenological period

LU
# Dat
Phenological period FI# Date
R FER2 R H A
Sowing period Date of sowing
H T H BT 3RIR 50% 01 H 1
Emergence period  Date of the seedling emergence rate reaching 50%
THEM 50%HEFRITAEN H 1
Flowering period ~ Date of 50% plant flowering
Wk 50% AR B H

Harvest period Date of 50% leaf yellowing

2 RS0
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Table 3 Effects of different cultivation patterns on the phenological stage and emergence rate of multiple planted potato

Y1534 Phenological period

b # i
f;:iment L Y JHAEN] HaR (él‘froﬁv&;fl period/d fmtrjence rate/%
Sowing period Emergence Flowering period Harvest period
T1(CKD 06-12 07-03 09-05 10-14 122b 96 a
T2 06-12 07-03 09-05 10-16 114 ¢ 98 a
T3 06-12 07-03 09-04 10-18 124 a 60 c
T4 06-12 07-03 09-04 10-18 125a 62c
TS 06-12 07-03 09-04 10-18 126 a 78 b
T6 06-12 07-03 09-04 10-18 126 a 76 b
T7 06-12 07-05 09-05 10-14 112¢ 98 a
T8 06-12 07-05 09-10 10-16 119b 96 a

T - F PSR A F R ANG P RERIRAE 0.05 KV EERREE. FE.

Note: Different lowercase letters in the same column indicate significant differences between treatments at 0.05 level. The same below.
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Table 4 Effects of different cultivation patterns on potato

agronomic characters

1 903.03 JG*hm?, FXFT5F B 1y 42%. R4 3
J7 T, RS FEAR B, RS AT 78 o6 RS 2B L BV EE
AEFE > 0T 98.13%.43.12% 41 4.80% ; 11 28 |-

T‘Ez—‘ %- ya Ly N
ﬁeﬂgatment lt%lalnjt height/cm Stjrji diameter/mm Iiziizing number 28 LB 2 SRR T e 2 b U AL
TICCK)  109+141f  7.84+0.11¢ 4.140.88 a HLop ) B 37.36%163.83%-26.37%H1 32.88%. X
2 126£1.56b  8.32£0.13b 4240922 Al REse T S MR R, A LR
T3 123£1.94 ¢ 7.89+0.11 ¢ 4.3+0.94 a A& A TH AR AR K, e = &, [F) I A b i
T4 120+£2.40 d 7.82+0.12 ¢ 4.2+0.79 a J‘\Iﬂiﬁiﬁzﬁ&)\ibu ,%ég§§&)%ﬂ%ﬁi%q&f£?]3%o
Dmmeome e SRmERATIRNBUESRSEE
T7 128+2.21 a 9.43+0.12 a 4.5¢1.18 a 8 %%ﬁi%ﬁiﬁ?%%%ﬁ‘]Hjﬁﬁ%&f‘%ﬁﬂ‘ﬁﬁu
T8 12542.16b  8.110.11¢ 444070 a 2 Fio s F IR 83% , PR B KR

1 649.41 kg~ 667 m™. HEHE XA ~F I AF B Ak
x5 FARBBEAMNDGREFENFM
Table 5 Effects of different cultivation patterns on the yield of multicropping potato
e FARRESE R [ERLE e s [ELEE =+ o Ee CK+
Treatment Potato number Commodity potato Commodity potato Equivalent yield/ Higher yield
per plant weight/kg rate/% (kg 667 m*) than CK /%
T1(CK) 4.25+0.42 be 10.07£1.02 cd 86.22+0.40 cd 1 623.03+126.06 ¢
T2 5.79+0.63 a 12.60+0.99 b 91.30+1.10 a 1917.63+97.58 b 18.15b
T3 3.96+0.13 ¢ 9.46+1.04 de 88.99+0.41 b 1443.31493.23 c¢d -11.07 £
T4 3.80+0.34 ¢ 7.74£1.07 ¢ 84.96+0.48 d 1265.22+135.00 d -22.05¢g
T5 4.21+£0.28 be 9.75+0.57d 89.04+1.47b 1521.134294.71 ¢ -6.28d
T6 4.05+0.49 be 9.04+0.62 de 87.01£1.36 ¢ 1476.66+152.27 cd -9.02¢
T7 5.58+0.11 a 15.18+1.28 a 92.00+1.77 a 2292.81+155.19 a 41.27a
T8 4.67£0.21 b 11.62+1.01 be 90.28+0.25 ab 1655.48+104.10 ¢ 2.00 ¢
F6 ATRFBBFEXWNDREEFWEIF
Table 6 Effects of different cultivation modes on economic benefits of multicropping potato
— il 2%
RbF Frarh A It;t:gc;lfti)(:n input/Yuan £hi Iiiﬁi;ﬁts +
Treatment Equivalent ifield/ Outpu/ } WA il Net benefits/ e promm—
(kg 667 m™) (Yuan- 667 m™) Yuan
Fertilizer and mulch Others Increased amount/Yuan Increased rate/%
T1(CK) 1623.03 1347.11 80 700 567.11
T2 1917.63 1591.63 80 700 811.63 244.52 43.12%
T3 144331 1197.95 145 700 352.95 -214.16 -37.76%
T4 1265.22 1050.13 145 700 205.13 -361.98 -63.83%
T5 1521.13 1262.54 145 700 417.54 -149.57 -26.37%
T6 1476.66 1225.63 145 700 380.63 -186.48 -32.88%
T7 2292.81 1903.03 80 700 1123.63 556.52 98.13%
T8 1 655.48 1374.05 80 700 594.05 26.94 4.80%

TE: P 910 SR S8 i HUR M R O HE , BT IR A% D 0.83 Ti kg, £F 667 m’ Mt 65 T, % +WEE 80 T, & L3k K f 2

700 JG.

Note: According to the wholesale price of the local potato market in September and October, the overall average wholesale price is 0.83 Yuan- kg™,

65 Yuan mulch, 80 Yuan nitrogen + phosphate fertilizer and 700 Yuan odd jobs and seed potatoes cost every 667 m” .

TRy 4 25, R TSR R IR R s e
HERESE M THEIRR N R E SR8 AL
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Fig. 2 Potato emergence rate and yield distribution under different cultivation modes
VAR R A LR ZERZEYE R, R 7 S8 2 (&R

3 W4

I A A RAIEAE P I EER AR &, X
ARAE A Y 7 B R o B A R S 3 R R I A
RS A 270 7 R 2 (1 B SR R AR A R AED
A2 [ S B R R e 2 AR e T B AR R
[X 42 b 4 44 0 P v B /K 22 45 2 TR 0, N A%
PE— Pl e 08 Of 7 1 905 S H B AR 1 38R 5 1 i
Ko EANEM LR EAEFTHA R0, K
DUREFF AT IR o PR 2B RV A A 3 A3k
B R BB AT, 667 m? P& 4 A 2 292.81
1 917.63. 1 655.48 kg, Lt #& Hb 7 {F 4 %l 14 7=
41.27% , 18.15% A1 2.00% , 1My Ho At 1) 78 JE Fb A T 25
AR T AR, 248 R 5 5% SR 2R
B R AL S5 8 B AS [, ] B A2 7
WA S 8UA — # s I R R . B %
K B S A B K, iR v, AR I AR R AIKIR TR K
R AR T SR F ALK, SEFEM
bl , B 78 55 0O R I% OR /K B8 J0 B 4T, TR B 33
1 28 V8] oA ) o] A 2550 b ) P 6 6 B 7K 5 3 A28
W SR AN LR BE R /K, I 1A ALV R (PR P B A K 40 B
57 b b A B, 28 9 T FRAR VR 0 I 28 R
(B2 220 B I o A 3R T e, DR P A TR
FEAR A s AR 28 . 9% I 300 98 0 B LI
TR T ORI S R R . T AT U AE A
SR JE AT B, TR v, A R 2
AU T v R P N K, L B S S 8 i, AN R T

KSR 5 1255 5 AR PR B R B B B AR A e A —
Blo 4 R MR, BRI G ZOR I s Ry
RIEAT B AR EIREMN, AR EM SR E
R AR AN RE ELIE B TR R I S, BAR AL
BHBLHEZBRMOENERE TER, A
WNZEATIE B

5 8 25 A 1 RN 78 RER R X - SR P ) 52
WATRE R o 8 A L ) 38 v 1 8 T4 TG
A i MR AR B AR T PP EIR S S BEIE RO AR
HE A HREER A o B AT RE R RS AT
R o DR AT LGRS, AT DU, A - 3 A IR 2
AR R BOE B, A BT SR E K. 1A
YO 2 Ao i J5E AT JRE ek vy, AN R R % AR K
[ B, 78 158 J A EH o ) 2RSS A LR, R B Y =
FEAIE AR RAT 10 2. FE RO SEPIGE H HO B
i 3 7 2 AT A 70 AR B0 IR o PR IR T A L
PRIE 358 T I B R B R, A R IR AT 7 I 1
N B[R] IR, AN A J8E A 1 5 e B SR AR, AT
S R AR AE S R G ORE . B A, B
FEREAT A R o BRI AU S 8% 2 7 ey, O
R 2t vy X i FR VR B AR X 8 R, LA fR
AT D Bl 2 SR 45t X A2 il % SR 8 AT 4
IR

LR EPTA, 5 E R RI EL, R 7 R 5
H RE AR IR o P AR 2 R RV SRR A 3 A
JrAEIE G TR RFIEX R D E, BAS
FRAPR A o R R foc e, AT O A ) 4% 0™ S v 2k

£ 149 -



X ISR 5T th

K

37 %

AR fHE DR e o

(1]

(2]

[3]

(4]

[3]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

S 3k
MREE, T M, D5E 0T, 45 . DR R H B U R ik
BRI AE A4 &, 2022(4):9-13.
SRIEE, SRARE, B, 45 HIR A DR R R D].
NRAME R ,2013(4) :38-40.
MRS, E44, B F 4 RIS S-IRHE IR & hk
Tifg e PRI 418 vy e i R B B S 0 R BRI 0] AR AL AL R
2EA,2013,44(10):25-32.
LUTALADIO N, CASTALDI L. Potato: The hidden treasure[J].
Journal of Food Composition and Analysis, 2009, 22 (6) :
491-493.
T B AR BRI M FOK TR G R I 2 B RS
FL[D]. =M HR ook %, 2015.
WD , B 8l , Rt AR, 46 I ST PR VR AR S AR S 2 B 2
EFA PN AR R AE R, 2016,24(1) :112-120.
T A B AR 2 AE R A ROR AR R T]. B T (B
2016(7):5-8.
T AR S, AN L B AR IR SR S A AN IR K
fh e AR R A B B FE R (0] R AL R 22 4, 2016,
51(1):49-54.
KEESSTRA S D, RODRIGO-COMINO J, NOVARA A, et al.
Straw mulch as a sustainable solution to decrease runoff and ero-
sion in glyphosate-treated clementine plantations in Eastern Spain:
An assessment using rainfall simulation experiments[J]. Catena,
2019,174:95-103.
WANG J, GHIMIRE R, FU X, et al. Straw mulching increases
precipitation storage rather than water use efficiency and dry-
land winter wheat yield[J]. Agricultural Water Management,
2018,206:95-101.
RAHMA A E, WANG W, TANG Z J, et al. Straw mulch can in-
duce greater soil losses from loess slopes than no mulch under
extreme rainfall conditions[J]. Agricultural and Forest Meteorol-
ogy,2017,232:141-151.
W5, P00, B LA, A6 REAT IR 0 DG AL T R X S 8%
B L L R (0] A 2k, 2022 (1) -
196-204.
KADE, M. A, SENGE, M. MOJID, et al. Recent advances
in mulching materials and methods for modifying soil environ-
ment[J]. Soil and Tillage Research,2017,168:155-166.
MARTIN- CLOSAS L, COSTA J, PELACHO A M. Agro-

+ 150 -

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

(23]

[26]

nomic effects of biodegradable films on crop and field envi-
ronment[M]/MALLNCONICO M. Soil degradable bioplastics
for a sustainable modern agriculture, Berlin: Springer, 2017:
67-104.

RGN, T EAH, d R, 25 . AN [R) B CE b L 5 %) T B A K
KA MRM] . AL R, 2012, 16(9) 1 18-21.

WANG Y M, CHEN S Y, SUN HY, et al. Effects of different
cultivation practices on soil temperature and wheat spike differ-
entiation[J]. Cereal Research Communications, 2009, 37 (4) :
575-584.

BBV, B RS BRI A R o S A g U0 B
PR PR 7= R 1 5 R [ v [ AR S AR 2 4R, 2020, 28 (6)
826-834.

FEvan, 2 B, FIEP, A5 I T R BRI T K i
FRITHIE[T]. AEP 2 7, 2018(3):97-102.

FRAH, W8 5, D, 45 A R R RO R R RO A
e R K 43 R R SRR S 0 (3] FE W % 4R, 2013, 39 (9)
1619-1627.

T R AN [ R A o 1 % S A P 3 B AR R A
PR 5 EY,2020,9(3):271-276.

ZHOU L M, LI F M, JIN S L, et al. How two ridges and the
furrows mulched with plastic film affect soil water : Soil tem-
perature and yield of maize on the semiarid Loess Plateau of
China[J].Field Crops Research,2009,113(1):41-47.

LI L L. Accumulation and distribution of dry matter and grain
filling of spring wheat postanthesis under supplementary irriga-
tion catchments rainfall[J]. Journal of Soil and Water Conserva-
tion,2005,19(4):173-177.

fkal, BT, S %, S @ AR RIRE IR (SR S g
FEFEH A I]. TR AL R, 20200100 : 78-82.
BRIASSOULIS D, BABOU E, HISKAKIS M, et al. Analysis of
long-term degradation behaviour of polyethylene mulching films
with pro-oxidants under real cultivation and soil burial condi-
tions[J]. Environmental Science Pollution Research, 2015, 22
(4):2584-2598.

RAMOS L, BERENSTEIN G, HUGHES E A, et al. Polyethyl-
ene film incorporation into the horticultural soil of small periur-
ban production units in Argentina[J]. Science of the Total Envi-
ronment,2015,523:74-81.

ST, W, KB AR, A . b BT 3R T - 1 3 S M1
S [J]. PERH AR K552 4R , 1997(3) :45-48.



