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Abstract:[ Objective] The aims of this study are to clarify the effects of different mulching materials on soil
moisture and water consumption of potato in the semi-arid area of Northwest China, and to seek the best
planting measures for preserving soil moisture, suppressing evaporation, and reducing farmland pollution in
dry area. [ Methods] Four mulching planting modes were set in 2021: biodegradable mulching (PM,), PE
mulching (PM,), straw strip mulching (SM,) and crushed straw mulching on the whole ground (SM,). The
traditional bare land planting without mulching (CK) was used as a control to study the effects of different

mulching materials on soil moisture, water consumption and yield of dryland potato. [ Results] The soil
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moisture content during the whole growth period under all the mulching significantly increased by 5.7 % ~
9.7% compared with CK, and under the PM, and PM, treatments, the moisture content had the largest
increase during starch accumulation stage, while under the SM, and SM, treatments the content had the
largest increase in the tuber expansion stage. As for the moisture content in soil layers, the PM, and SM,
treatments had the largest increase in 120—180 c¢m soil layer, while the PM; and SM, treatments had the
largest increase in 0—60 c¢m soil layer. All the mulching significantly reduced the water consumption of pota-
to during the whole growth period by 5.1%~11.2% , with the largest reduction under the PM, treatment and
the smallest reduction under the SM, treatment. Compared with CK, plastic film mulching significantly
reduced the water consumption in early growth periods (from sowing stage to tuber formation stage) and
middle growth periods (from tuber formation stage to starch accumulation stage), but increased the water
consumption in late growth periods (from starch accumulation stage to maturation stage), while the straw
mulching reduced the water consumption mainly in early growth periods and late growth periods, but
increased the water consumption in middle growth periods. Mulching could increase fresh potato yield by
5.09%~17.1%, dry potato yield by 7.0% ~19.0% and water use efficiency by 15.0% ~33.7%, and the
increase followed the order: SM, > SM, under straw mulching and PM,; >PM, in plastic film mulching.
[Conclusion] Straw mulching is similar to plastic film mulching in increasing soil moisture and yield, and the
straw strip mulching is easy to operate, so it can be widely used in dryland potato production.

Keywords: potato; plastic film mulching; straw mulching; soil moisture; water consumption characteristics
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Fig. 1 Distribution of average daily temperature and precipitation

in potato during the whole growth period in 2021
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Table 1 Effects of different mulching methods on total water
consumption of potato and its distribution
e BFKE/ RFoks/ Bk RIEFUK RIEFTUK
mm mm B/ % IEFE/mm IEAELLA)/ %
CK 369.5a 284.6 77.0b 84.9a 23.0a
PM, 328.3¢ 284.6 86.7a 43.7¢ 13.3b
PM, 330.6¢ 284.6 86.1a 46.0c 13.9b
SM, 350.8b 284.6 81.1b 66.2b 18.9a
SM, 329.6¢ 284.6 86.3a 45.0¢ 13.7b
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Table 2 Water consumption of potato in different growth periods

and its proportion in total water consumption
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Table 3 Effects of different treatments on potato yield and water use efficiency
e ﬁi%?"i/ T‘%F‘ij ﬁff*”ép'i T g T b W({ED/ )
(kg * hm %) (kg » hm %) B BR/% (kg mm '+ hm™?)

CK 35593.7 ¢ 7137.3d 6.6a 126.2bc 90.8bc 19.3 e

PM, 38587.6¢ 7635.5¢ 4.0b 175.5a 94.8a 23.3c

PM, 40312.7b 8104.4b 6.2a 131.8bc 89.7¢c 24.5b

SM, 37385.1d 7789.7¢ 6.6a 123.0c¢ 90.7bc 22.2d

SM, 41671.1a 8491.7a 5.6a 153.8¢ 93.3bc 25.8a
CV/% 6.2 6.5 18.7 15.7 2.3

25 AABEZFAMNSRELFUZHZN
ARBTG5 A PR AN BV R AS v 5k b R N T4k i
S NERE AR 2 RHLAR 1 A [ o A bR 5 A
FRFF 4 7 o S (1 P PR ) T KA L RS AT 30 A A
0J6/hm?, [FF .t T 358 PE M55 o5 78 4 2k gk
Jr e B BRI BN T N T RAS L BT L PE MR
AR AT i T AT R R e FIRS AT R R 4
AHL T 56 2 T 4R R A R R R S AR PR
B ol 2 T A s AN A, Ko, 5 CK A LG, PM . PML
SM, , SM, AL BR A 25 4% 25 B 73 3l B 8 8.596,13.200

5.0%,17.1%, HiF7 3% PM, , PM, 4b BEFRAR L 45 B ali 22
TR zs 4 B4 CK FEAI% 32.5%, 26.7% , 1 4% FF 7 2%
SM, . SM, Ab Bl 25 Th 44 Al 22 Bl 25 L 2 45 CK 4R
2.0%0.10.4%, HiBE7E 30 B A= LI 2K T CK.L H.
7= 8 L AR I R AF A 6 A B PR S CK A
i, Hor SM Ak FRBE T T SML 2R FE

3 it i

BEXTEASHEM
L I T Ul 2 M 3R R o ok AR O e
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T7T A AT 48 5t A ) T 5 0 AR AR RO 38 K
Ir NGB s LA RS AR 8] - 558 B K 2 s BT B g
LIEE K RWEIE R I AT S S M R
TE Eh #5541 I A Y 3 5 UK B B35 (p<20.05) &
TF BR300k 3 W B i R K DR L RE A O B AR
BHERKE WP LK X 5 Liang %7 (9 1F
FEATRAMRL . E LAY W R W R R
Pl A 4 R 0200 em )2 R HEE K& XK 4
ARBCBA AN X EAWFFEEERAARL

AT ST A R R S R e A S B BE G i £ K
3 I EL3E 3 4000 6 1A 2 B O Ml IR i OR TR AT
o MR 55 b DA PE b RCRT 56 3 ik 2, 7 AT
A DUEAT 2 s I e 2 X 5 Bk R w4 R B
FEAE R — B0 RE T 5AR 00 0 T L e SR T

FEATBE S o D0 B DR AT R R < 4 AN [) 2 3 A R AR
EPAETE 09 25 S o M BT o B A O 4 A B oL RE 68
A B W 5 IR K 23 B I E L 0 K 2 Y
ZR S WA o Hhy T A T I A M I 3007 AR O A B
FCRE oy 58 LB BE B R, 5 B A Wy T I A B
i A K S WA Tl PE M5BT 35 5 1 AT HOIR
CESSESENCEE G Y
BRI TRAK TS EEER 2T A 2882
R B i L 4% 4 T L B A 0D M 3R OK g3 7%
K MEAE I K DRI T S e R o b S K
W TR S, BT S TRAESR. A
TG P BR A AT A 25 2R I I A% B AR B 0—
200 cm 4 2 F5 K 535 0 CK R 3 5 X0 AR S5
(AT 5T 25 SR AR

R4 FTRALETEIREHNEFUASN

Table 4 Analyses on economic benefits of potato under different treatments

Mo/ £ RAEFT/ AT/

A/

SUA/ s P s/

fob 7 ' - ) - ) - . B . B P
(JE » hm™) (JE » hm™) (JE » hm™) (JE » hm™%) (JC » hm™%)

CK 0 2700 11820 21808.7 9988.7 1.85

PM, 2400 5400 16920 23664.7 6744.7 1.40

PM, 1950 6300 17370 24693.8 7323.8 1.42

SM, 0 3600 12720 22905.8 10185.8 1.80

SM, 0 5400 14520 25547.0 11027.0 1.76

BRI N T Ak & b B A P A 5 850 J6/hm? JJIBAL 2 100 J6/hm? (424 120 JG/hm? LA 1 050 JC/hm? ZE A [H] .
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A TR) B 2 S 1 e S A ] A B e K B Y
SR S K o3 B FE K B AR AR M G BIE Y R
RO, A T B S A T 00 R 30 B AR T A R
IR B HG H A5 B4 AR i A A R v SR K R R G E
IR BN d R, 1 T 8% B U L FE UK i K L 491 3%
. XEARMFREIRIEAR —2, A5, DR EA
KT FE K SO e X BN A SR B A F
380 T X AR B R R K R R B Bk )
R W S W o H A R < B 2R R #)
TE R B R Th Y S IR AR ORI AR B AR Y I E B
B Xof - K o BOR B R A SCBET K B BE L iR
TREAT M RBL 3t O 2 2 P OB S M 45 7 i Ak B
Ay A A S UBE 3, ELZ B B il 22 W T RS AT B
YRR AR R AT S B KR TR 5. 78
VE B RS B B L oy TR AT R S5 AT R AR A I I
1 S 7K 3 75 HI o T e B i ) SR S U ) T A
W W R A AR K AR B L B i Y
FE K TR S HG H A1) 0 2 o RS AT B i R R A
LEPSTE SN NER I 08 N S S S
SUUEMER AT LK R E S TE A
BRI, Th % B 4 1R 0145 Ak AR /K i A LE R

WA PITRRAR . ASBIETE 2% 76 o Ak 2 4 A 7 30 - SRR /K
TR AR 4 0 2 IR T B AR L X T RS A (R
SR 5, i IR S MRS A o 4% BE /D PR [E] 1 560K
ORFEIE WD B REIK AR A W e B I B4R
IR G AR E YRR K R T R
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AE R AR - SEFE K i B0 0 5 K R, R T B g 7
Be R 3 FI AR s Chang 457 WF 581 % 9, 48 = ] W]
AR SRR AN A AR b B AL
A5 BE S0 A - A v D % A S oK g ]
RO I 0 LR AT 4 o e B o P DL PE
MWl . TR T A SR AT
IR 301 4% e 1) 2 2 A9 PR K P TS BE A K o 28 L fie
R Th B BT A MK B A A A
3 — 7 T, M BB i T3 5 R K 2 D AR K
B v SR TR 3 7 bl T A T R 30
FEA O i AR ORI T PE M 5 RS AT B
atie H R A DR i MR T B Y RE 1K 1 R
JE B LR SR G L D TERIO AR HLRE AT 4 B
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