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Abstract: Water resource shortage and serious soil erosion are the main problems in the semi-arid region of the Loess
Plateau in China, where potato is one of the dominant crops in the area. However, the potato cultivation technology is backward
and the research and successful conservation tillage practices for tuber crops like potato is sparse. Therefore, it is of great
importance to develop suitable conservation practices for potato production in the semi-arid areas on the Loess Plateau. In this
research, the tuber yield and water use efficiency of six conservation tillage treatments were compared to conventional
cultivation. Surface seeding in the stubble and the whole mulched with plastic film in furrow and ridge, shallow seeding in the
stubble of furrow and mulched ditch with plastic film mulched ridge, and surface seeding in the stubble of furrow and mulched
with plastic film on the ridge were the suitable conservation tillage cultivation technologies for potato. These practices could be
adopted, and the tuber yield and water use efficiency were increased by 30.0%, 22.0% and 17.2%, and 44.2%, 27.4% and
22.1%, respectively, compared with conventional tillage cultivation, meanwhile the quality of potatoes was notreduced.
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Table 1 Various treatments of cultivation methods
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Table 2 Effects of various treatments on potato yield and tuber commodity
4b3 77 it (kg/hm?) KEH(%) AR (%) INEA(%) LR (%)

Treatment Yield Big tuber rate Middle tuber rate Small tuber rate Green tuber rate
1 12667 cd 21.14 a 22.60 a 56.26 a 6.29d
2 14840 ab 16.90 a 39.57 a 43.52 a 22.06 cd
3 15457 ab 31.20 a 21.01 a 47.78 a 13.00 cd
4 11210d 25.36 a 3791 a 36.73 a 67.36 a
5 12358 cd 26.88 a 3523 a 37.89 a 46.75 ab
6 14037 be 28.39 a 22.27 a 4934 a 30.59 be
7 16463 a 2744 a 23.53 a 49.03 a 3.78 d

H. K#E250gL) E,

T 50~250 g, /NE 50 g AR s ARV/NEFEFIR 2R B3 (P<0.05), T,

Note: big tuber—more than 250 g, middle tuber— 50 ~ 250 g, and small tuber—less than 50 g. Different small letters mean significant difference at P <

0.05. The same below.
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Table 3 Water use efficiency of various treatments

QbR M 5 (mm)

A HEI KR (mm) Soil water storage

kit (mm) XS FIHACE (kg/hm® - mm)

Treatment Rainfall FET (Sowing stage) R (Harvesting stage) Water consumption Water use efficiency
1 410.7 385.6 ab 3932b 403.1 ab 3l4cd
2 410.7 3677 ¢ 391.2b 386.9b 384b
3 410.7 363.7 ¢ 388.2 be 386.3 b 40.0 b
4 410.7 371.2 be 369.8d 4122 a 27.3d
5 410.7 362.8 ¢ 375.5cd 398.0 ab 31.1cd
6 410.7 377.0 be 3919b 395.7 ab 35.5 be
7 410.7 3929 a 439.7 a 3639 ¢ 453 a
44.2% . 274%M22.1%(P< 0.05), R34 23 AEBRMEFAXTIRELRELKEND
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Figure 2 Dynamic changes of soil water storage

30w i

28 AR N BB S 1R . 28 A Y
TR FR AN AN 28 [ A RS PN 7 AR 3 P 48 2
TR ERHEREROR , SBARGH R BA 52510
FE R K R RCRRIVERT . 7 R AR 43R
YR AR A8 BE 43 0 4 v A B S 30.0%
22.0% . 17.2%M44.2% . 27.4% . 22.1%, H*tH
SRR BUICN, R L TR X
LA PERMEHT R AR . DAL 3FPRIAEH AR g [R] 5 0%
HRNH TVAZERSE, HERGGEZE i s i
FREEK VNF 5 mm A TEREAO RV RN, 2ss
TYHNIKIREE, YN T A FROK B IR SR A H 2
FE, [FIBESAEAMERC A AT SR . RS
TouE s, U AR ST, BRIK T RO
JReE K, Bl TEE TEWAERMEHOASE, AFT
LS T K RS S, FE—E RS
FF (RS FF+ MBS PRUFE S5 B A5 T, ST
BAE AT DASEBT AR - o, PRHE v e
TR TF LA T S BARfEY, ik
HHERAZ A1

[ & % X B ]

[1] ol skesn, T, PR I 06 v 22 Ry U 4%
AHORAFIRA [J]. K L2, 2010, 24(1): 249-256.

[21 BEAF, AR, koA, 55, 22 R0 05 15 BT 6 ot 7 4t ] 5
FIFHRRZM [J]. 4k TREE4E, 2002, 18(6): 71-73.

[3] g, A HN i b e A SRS i Rl vl FEs &
JEHEMEIFE 1], IR P54, 2002(1): 16-19.

[4] Huang G B, Zhang R Z, Li G D, et al. Productivity and

sustainability of a spring wheat—field pea rotation in a semi-arid

[10]

[11]

[12]

[13]

[14]

[15]

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

environment under conventional and conservation tillage systems [J].
Field Crops Research, 2008, 107: 43-55.

AR, R, TRATRE, AF. SRR R R T AR LK
SR [J]. 2K AR, 2005,19 (5): 94-96.

W E, HEA, R, M T A BRI R KRR
HLHIAFSE 1] X AR SE, 2010, 28(6): 116-121.

A, A, AR, LT RARMHAES RGHBE EM
I AZSBON [J]. PEACARAMBHHOR =40 B SRR R, 2003,
31(5): 21-28.

Hf TV - D R VE AR P AR 7K R UL 3 2R T B AR A ().
TEHu X AV AIFFE, 2002, 20(1): 1-9.

S, AN, 2R AR, REATIE 5 A OB B 5 T AR R &
Xt EAHE - R S TR R AT HLBRPERYSE IR [0, A2
12, 2012, 32(9): 2855-2862.

Zhou L M, Li F M, Jin S L. How two ridges and the furrow mulched
with plastic film affects soil water temperature and yield of maize
on the semiarid Loess Plateau of China [J]. Field Crops Research,
2009, 113 (1): 41-47.

Li X Y, Gong J D, Wei X H. In-situ rain water harvesting and
gravel mulch combination for corn production in the dry semi-arid
region of China [J]. Journal of Arid Environments, 2000, 46(4):
371-382.

BRI, W 5, FER AT, S5 0L IR R R R R AP B
it %ok £ 4% 25 3K, B 7= B RS2 [J]. Tt XAl B
¢, 2009, 27(1): 101-106.

AU, IR, T B e I R N B s SRR AR AR,
WFSE (1] W EAOL R, 2003, 36(5): 548-552.

AR, T, BRI, 2T 58 1 B AR S R AR i &
J& (1] AEZS2R, 1999, 19(2): 260-264.

W/INEE, AR EBE SR, H R R JE B DX A S 0 R
PRSI [J]. TP TS, 2004, 18(4): 207-210.

http://www.cnki.net



