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Abstract: The application and extension of plastic film mulching technology resultes in soil and environment
pollution, which poses a serious challenge to the sustainable development of dryland agriculture. In order to reduce the
pollution of soil and environment caused by agricultural production, and seek a new type of green, environmental
friendly and efficient mulching model, the effect of straw smashing mulching on potato yield and economic
characteristics was studied by using straw smashing instead of plastic film and setting straw smashing mulching ridge
and side-sowing treatment. The results showed that under the treatment of smashed straw covering ridge tillage, heat
preservation and water holding effect were inferior to those under black film mulching covering double-ridge tillage, but it
obviously increased the tuber number per plant and tuber weight per plant of potato. Compared with black film mulching
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covering double-ridge tillage, tuber number per plant was increased by 0.4, and tuber weight per plant by 0.05 kg,

increasing large- sized tuber percentage by 6.0 percentage points. The yield under the treatment of smashed straw

covering ridge tillage was the highest and reached to 41 339 kg/ha, increasing by 14.3% compared with black film

mulching covering double-ridge tillage, increasing by 28.1% compared with black film mulching half-covering ridge tillage,

and increasing by 43.5% compared with un-mulching bunch planting. Therefore, smashed straw covering ridge tillage is

an environmental friendly and efficient cultivation model suitable for potato production and cultivation in semi-arid regions.
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Table 1 Effects of different treatments on potato phenology

by FA(DM) DM BEBIODM)  JHEBDM) B M) AEEID

Treatment Sowing Emergence Bud flower Flowering Maturity Growth duration
LTl ﬁ» 2 il
ki APEMim*Hé _ 02/05 03/06 23/06 12/07 07/10 126
Smashed straw covering ridge tillage
P A BN
Black mulching covering double— 02/05 28/05 15/06 03/07 24/09 118
ridge tillage
AR IR
Black mulching half-covering 02/05 30/05 19/06 08/07 29/09 121
ridge tillage
2 17 (CK)
BRI 02/05 04/06 25/06 15/07 10/10 128

Un-mulching bunch planting
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Table 2 Effects of different treatments on soil water content

Y WA FAEM NN A
s T2 Emergence Bud flower Flowering Tuber bulking Maturity
(¢ S Ao L Al B =1 S e L
Treatment em) - Ek (%) o KA (%) 1y Sk (%) Tty k(%) oty Sk (%) P
Layer Water Water Water Water Water
Average Average Average Average Average
content content content content content
0~20 12.64 13.52 13.28 13.83 12.94
R R i 20~40 1093 11.87 12.16 12.37 11.83
TEVEMF
iﬁz{ I 40~60 10.38 10.37 10.52 10.81 10.67 10.86 10.96 11.12 10.53 10.57
Smashed straw
covering ridge tillage ~ 60~80 9.67 9.84 9.72 9.91 9.34
80~100 8.23 8.31 8.49 8.62 8.19
0~20 13.58 14.38 14.57 15.17 13.72
RORBENRE  20~40  12.64 12.95 13.88 13.94 11.89
Black mulching
. 40~60 10.83 11.23 11.87 11.96 10.98 11.80 11.68 12.17 10.73 11.07
covering double—
ridge tillage 60~80 10.54 10.79 10.24 10.83 9.85
80~100 8.55 9.83 9.31 9.23 9.17
0~20 12.93 13.86 14.28 14.67 13.29
BOKIRBEENRE  20~40  11.86 12.84 12.91 13.24 11.42
Black mulching half-
. 40~60 10.88 10.70 11.31 11.46 11.27 11.53 12.32 11.99 10.43 10.63
covering
ridge tillage 60~80 9.38 10.29 10.06 10.19 9.18
80~100 8.46 9.02 9.13 9.54 8.83
0~20 11.63 12.69 13.18 13.24 11.87
47 (CK) 20~40 10.57 11.51 12.36 12.17 11.15
Un-mulching bunch ~ 40~60 9.83 9.90 10.13 10.38 10.52 10.86 10.68 10.94 10.39 10.30
planting 60~80  9.18 9.5 9.48 9.85 9.56
80~100 8.27 8.34 8.75 8.77 8.52
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Table 3 Effects of different treatments on soil temperature

i B T SN PN RS
12 Emergence Bud flower Flowering Tuber bulking Maturity
Ik
(cm) A
Treatment Lager ECT) PHRECC) FHOREC) S EECO)  HYEECC) FH
Temperature Average Temperature Average Temperature Average Temperature Average Temperature Average
5 13.2 15.8 18.7 21.8 16.2
TR B 2 10 12.4 14.3 17.6 205 14.8
A
iﬂj i 15 10.8 10.8 13.2 13.1 154 15.9 19.5 19.1 13.2 13.5
Smashed straw
covering ridge tillage 20 9.3 12.5 14.5 17.8 12.5
25 8.5 9.8 13.2 15.8 10.6
5 13.8 17.9 21.5 25.3 19.7
ROSPXEMRE 10 13.1 16.8 20.8 24.1 18.6
Black mulching
. 15 12.2 11.9 15.8 15.2 18.6 18.8 22.7 22.9 17.5 17.6
covering double—
ridge tillage 20 10.9 13.6 17.3 21.8 16.3
25 9.6 11.8 15.8 20.4 15.8
5 13.6 17.5 20.8 23.9 18.7
REPRESME 10 12.9 16.2 19.3 224 16.9
Black mulching half-
. 15 11.8 11.6 15.1 14.7 18.1 17.8 21.3 21.6 154 15.5
covering
ridge tillage 20 10.5 13.4 16.5 20.8 13.8
25 9.2 11.5 14.3 19.8 12.7
5 12.6 153 17.3 20.7 15.2
FHHE (CK) 10 11.3 13.7 15.8 18.6 13.8
Un—mulching bunch 15 10.6 10.5 122 124 14.1 14.2 17.2 17.5 12.2 12.7
planting 20 9.5 11.7 12.5 16.3 11.6
25 8.6 9.2 11.3 14.5 10.5
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Table 4 Effects of different treatments on potato economic characters

o BARRRIEL(No.)  FRPRE R (kg) K (kg) /N (kg) KREH(%)
phil PR (em) ) . . . .
. Tuber number Tuber weight ~ Large—sized ~ Middle— and small-sized Large—sized tuber
Treatment Plant height . .
per plant per plant tuber weight tuber weight percentage

FEFER R AL 5 2BV B
Smashed straw covering 72.3 7.5 0.78 0.57 0.21 73.1
ridge tillage
AL A BN
Black mulching covering 78.8 7.1 0.73 0.49 0.24 67.1
double-ridge tillage
FACE PR T IR
Black mulching half-covering 76.2 6.1 0.67 0.41 0.26 61.2
ridge tillage
R (CK
BE L7 (CK) 65.3 5.8 0.62 0.35 0.27 56.5

Un-mulching bunch planting
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Table 5 Effects of different treatments on potato yields

JNX P (kg/55m?) Plot yield

phsm Prg i (kghm®) BT HHE™ (kg/hm®) 375 (%)
Treatment . . " o1y Equivalent yield Compared with control Ir.l(:reased
Average (kg/ha) (kg/ha) yield rate
AT B e B e ZE 1 I
Smashed straw covering 208.6 253.8 219.7 227.4 41339 aA 12 539 435
ridge tillage
SR A BB
Black mulching covering 218.3 186.5 192.1 199.0 36 176 abAB 7376 25.6
double-ridge tillage
ESaR R ek T
Black mulching half-
. 175.2 188.7 168.5 177.5 32267 beAB 3467 12.0
covering
ridge tillage
Fa R (CK)
Un-mulching bunch 159.3 171.2 144.7 158.4 28 800 cB - -
planting

T FSIARR NG FRFORZERBE (P < 005), NAKEGFHFRZERMRE (P < 0.01). RITHEMZELN L.

Note: Different small letters within the same column mean significant difference at 0.05 level and different capital letters mean significant difference

at 0.01 level as tested using Duncan's multiple range test method.
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