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Effects of Partial Straw Mulching on Soil Moisture, Temperature and
Potato Yield in Dry Land

MA Juhua, HUANG Caixia*

( College of Water Conservancy and Hydropower Engineering, Gansu Agricultural University, Lanzhou, Gansu 730070, China )

Abstract: Straw mulch planting is a new green and sustainable dry farming technology. In order to fully avoid the
influence of low temperature effect of straw mulching on crop emergence and even yield, the planting mode of partial
straw mulching was adopted to study and determine the planting mode suitable for increasing yield and economic
benefit of dry land planting potatoes. In Dingxi City, Gansu Province, compared with the traditional flat planting without
mulching (CK), the effects of high ridge with partial straw mulching (RM), flat planting with partial straw mulching (FM)
and flat planting with partial plastic film mulching (PM) on soil moisture and temperature distribution, and potato yield
were studied. Compared with CK, the average soil water storage by mulching in 0-180 cm soil layer was increased by
6.55%-16.81%, with an average increase of 12.25%. The soil moisture conservation effect with mulching was as RM>
FM>PM. Compared with CK, PM increased the average soil temperature in 0-25 cm soil layer by 1.24°C during the
whole growth period. The cooling effect of straw mulching of FM was higher than that of RM, and FM and RM reduced
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the average soil temperature by 1.82 and 1.25°C, respectively. Compared with CK, mulching significantly improved
potato yield and water use efficiency (WUE), increasing yield by 20.55%- 22.65% and WUE by 23.25%- 26.67% .
Therefore, high ridge with partial straw mulching (RM) is a planting pattern that could increase yield and improve

economic benefit and is suitable for the green and sustainable development of dryland agriculture in Northwest China.
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SE P T4 DXt AR A8 S i B A RE A 2R
0, JE T A R B Y A R —FR Y, Azl
OGBS RN =R E "X Z—, A PES
YEZ ST, BAVHRYFER AR, TR
WNE ., BEZNTHEAIW, KFEWZ HEF,
X . R AR S SR B BRI K
JEWIE®, ol 7 T AT A [ 26 2 T 4%
B R PR R AR A E . FARFE K AR XL TT
BN SR A AT BB, H TR K AN
SIS E AP R T A K o s R 1/3 78
A X, IR H N B BT T L R
MR S HTIE, ERE KA R FE AT, ATk
B RACE B BT R, BB S R R R
i PRI BGE R OK IR BL AR, T3
YRR = (BAE SRS AR T R R Al 2 B
il I AR, AR R, BRI
X E Do . PhB s AR K AEHE,
PABCR N SR s s N, 3 —Fh &K
PR3 . Zenh Ll e R A | R AOR K B
F1% A A s S B A % S 7 SR A Y O B
RAT Jr il i PRy SO A R AN o,
a7 ANRIAR B4 BN ok A B S A A R
5, HAZRBRRATARAER, Hox@Ir gk, &
BARYI R AR KT, BRI A R A,
TE/INAE AV EY B SR T B3 ROR I T
e, ABETE AL GE e PV R AR D X B, SR A
P 5y #8753 5 S 1Y 3K B 1Y
ARAERS T R A, O SR AR TR Ak
EFP R i AR A A R L S H

1 MBS F®E

1.1 REG R
BT 2020 4 5~9 H 7E H R 44 2 10 2@ X

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

P 1HE S (E 104°367, N 35°33" )i, %
R EEHL R 1 900 m, & Al F T 5 KRR
1o ZIXZAEP IR R 450 mm,  FLREK 32248
HTET~9 1, ZEAEERIS 1500 mm, 4EEH B
52433 h, HFERR6.3C, IR X 4 LIS 4
+ohF, BEEVPIHEER 1.6 glem’s
1.2 REHH ST

K HBENL X H B, s 28, AR 2 R g
T3, A FORFEFT BT JR B o M A R o 2 A
Rk, FOKFEFE SN 6 000 kg/hm®, LIfE
Gi e AR XS IR(CK) , 4 b P (R 1), 33K
HE, DXHE60 m* & B R % (High
ridge with partial straw mulching, RM): Z& | Ff
f, 2B KRS AT RE AT, MR AhiE T2
247 CFAEFS T R B 55 (Flat planting with
partial straw mulching, FM): “FAEFpAE, P
5 e AR RS, MR B AR S 21T,
M AR o, B A R FORRE AR 5 s e
Je % 78 55 (Flat planting with partial plastic film
mulching, PM): “PAEFME, KB SHE S,
B CHE R 217 TR 5 15 G2 5 - AF (Flat
planting without mulching, CK): 154 & i FAEFh
T, o RN TR B R HREE, A
FEATHE A AL RS R 60 em, JCHEURIE 15 em, Fid
B RE S T R’ RIS R P A S AR, R RN
7 AR E DT RAFF S IR A
VEKHS I, TR T N TR, (A4 IR > b
—H,
1.3 WEHERSFE
131 2EAEKE

TEDD RS SRR (4 H 25 H) . B2 il (6
18 H) . BRI (8 1 H) . WEMFLRMI(8
J120 H) Ksi#81 (8 7 26 H ) F45/NX 45+ 22 (0~

http://www.cnki.net



e 20

MDY, 375, 61N, 2023

20, 20~40. 40~60. 60~90. 90~120. 120~150.
150~180 cm) 78 55 7 S FPAE 7 43 ) B B 4, R
A (105.0+2.0)°C A E IR T HE T 5 118 4 85K

40 cm 70 ¢cm
30 cm
60 cm

Tl Fik i
Planting zone Mulching zone

(a) RM

60 cm 60 cm
(¢) CK

E1

iw, AL A E K S IMACE R A
AN BEEKE (%) = R4+ - 4t
THHF) /M E x 100

P 3577 Mulching zone

Tkt
Planting zone

60 cm 50 cm

(b) FM

Mo 56 Plastic film mulching

60 cm 50 em

(d) PM

OREHEMETEE

Figure 1 Schematic diagram of potato field planting

1.32 XiEmweks
TR AL : W=hxpxwx0.1
A WA K S (mm) 5 AR ERE (em) ;
p HEERTE (gfem’); 0 WEIEE KT (%),
1.3.3 X3¥ERAE
KAHY-1 BRI E A, DREREET
b /N R A A T A N, RS
5, 10, 15, 20H125 em, &4 & W70 T 15 05
KAy B (7: 00) . H1(14: 00) . B (19: 00)
& Z R TR, A AL B A B B DR AR Y AN
S IR BN
1.3.4 LH%E 3R MHIRIFAR
LR ENAE O 2H), F/NXKELZ
BUIS bR, HATENFERN, IR P2k fif i i)
TR RE(REFE>150 g) . FEE (75 g<p
H<150 g) A/NE (FREE<TS o), srHliHE K.

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

L NERR R R ORI T R 3 I A
INX S R S P I AT

T R (%) = FEEEE 75 g L) b A R/ T
By RN X 100

T 2571 (kg/hm®) = /N X S0 ff 2 5= 48 X
(1 - P2k a)
14 HEEESSH

¥ F Microsoft Excel 2019 % Origin 2021 AT
Bl s SRR, SPSS 23.0 BTG o br, 2
o3 B Ak 3P (8 2 H P ROR e/ 8 3 22 B0k
(Least significant difference, LSD)#17(P<0.05),

2 RGN

21 BEBZMMEXT0~180 cm T B HIEM K
=AU
HE1AH, HREERS SR ST

http://www.cnki.net



FEAT s AL 5 AR b K P 24 B8 2™ e R

AL, W 21

H10~180cm + )2 LK, 5 CKAHEL, #
R K 6.55%~16.81%, “FHHLE
12.25%, FLrh RM 783 25T 1 0 B s A A 44 1=
R K, 43518 33.82% 1 30.71%, H:vk R FM Ab
TR, A4 5N 29.43% F129.74% . 5 PM AH

Fo, RM K& FM 43 5 #8428 8 30 3 3ok
9.63% } 6.41% , . SHE B B w5 i 3 e Ry 2R
AR 24.50% M 23.58% . FEFT R wh Ak T
1], RM % FM 48 5 242 5 P34 H 1K 3.03%
HrpEPCEEE SN S IR R e oS, o 6.60%

K1 £4EBFHORELE0~180 cm T E HIEMKE

Table 1 Water storage capacity of 0—180 cm soil layer in potato planting soil during whole growth period

JiSL] FEF (mm) BRI (mm) BRI (mm) - SEB R (mm) BB (mm) AT (mm)
Treatment Sowing Tuber initiation Tuber bulking Starch accumulation Maturity Average over whole growth period
RM 383.22a 41141 a 379.07 a 395.95 a 411.61 a 396.25 a

FM 382.83 a 397.92 b 355.59 ab 378.16 b 408.56 a 384.61 b

PM 384.76 a 387.35¢ 345.50 b 359.05 ¢ 330.60 b 361.45¢

CK 380.04 a 307.44 d 335.50 b 35823 ¢ 314.90 ¢ 339.22.d

e RSB FARARE NG TR 25 57 2 (P<0.05), SR R/IN R 3258072 (Least significant difference, LSD). F[H.

Note: Treatments with different lowercase letters in the same column indicate significant differences (P<0.05) as tested using least significant

difference (LSD) method. The same below.
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Figure 2 Mean soil temperature of 0—25 cm soil layer during whole growth period of each treatment
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Figure 3 Soil temperature distribution in 0—25 cm soil layer during critical growth period of potato
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Figure 4 Effects of mulching on tuber yield and water use efficiency
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Figure 5 Correlation of soil water and temperature to yield in critical growth period of potato
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