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Study on the Planting Model of Straw Covered Potato in Dry

Farming Area of Anding District
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( Anding Agricultural Technology Extension and Service Center, Dingxi, Gansu 743000, China )

Abstract: In Anding District, the planting area of potato and maize covered with plastic film is large, and the yield of
maize straw is high. Combining the utilization of maize straw and the reduction of plastic film pollution can realize the
efficient utilization of resources and the green development of dry farming agriculture. The experiment made full use of
the abundant resources of maize straw in Anding District, and explored the feasibility of replacing plastic film mulching
with straw mulching, so as to reduce the pressure of plastic film mulching on environmental pollution. The effects of corn
straw smashing and mulching on potato yield and economic characteristics were studied by comparing it with the
conventional planting pattern of black film mulching and open-field planting in Anding District. Straw mulching and ridge
planting prolonged the growth period of potatoes, which was 126 days, eight days longer than that of the straw and
black film double cover double ridge side planting, five days longer than that with black full-film double ridge side
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planting, and two days earlier than that with open field ridge planting (CK). Although the effect of moisture conservation
and heat preservation was not as good as that of black full-film double ridge side planting, the number and weight of
tubers per plant and yield per unit area were increased. The number of tubers and tuber weight per plant and the
percentage of large sized tuber in straw mulching and ridge planting were 7.5 tubers, 0.78 kg and 73.1%, respectively,
which were 0.4 tubers, 0.05 kg and 6.0 percentage points higher than those in straw and black film double cover double
ridge side planting, 1.4 tubers, 0.11 kg and 11.9 percentage points higher than those in black full-film double ridge side
planting, and 1.7 tubers, 0.16 kg and 16.6 percentage points higher than those in open field ridge planting (CK). The
yield of straw mulching and ridge planting was the highest, 41 339 kg/ha. When it was compared with straw and black
film double cover double ridge side planting treatment, the yield increased by 5 163 kg/ha and 14.3%, compared with the
black full-film double ridge side planting, the yield increased by 9 072 kg/ha and 28.1%, and compared with CK
treatment, the yield increased by 12 539 kg/ha and 43.5%. Therefore, in the dry farming area of Anding District, straw
smashing and mulching is a cultivation mode worthy of further discussions.
Key Words: potato; straw smashing and covering; plastic film; yield
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Table 1 Effects of different treatments on potato phenophase

b3 AU (DM HEI(D/AM)  BEERI(D/AM) - RS (DM) el (o) AEFEHI(D
Treatment Sowing Emergence Bud flower Flowering Maturity Growth duration

t: S e g
FAPAL e R . 02/05 03/06 23/06 12/07 07/10 126
Straw mulching and ridge planting
Tl AT BN 751 2 XU A R A AL
Straw and black film double cover 02/05 28/05 15/06 03/07 24/09 118
double ridge side planting
XL

B Xibﬁﬁﬂ%ﬁ . . 02/05 30/05 19/06 08/07 29/09 121
Black full-film double ridgeside planting
R 2 CK
B AR EFE(CK) 02/05 04/06 25/06 15/07 10/10 128

Open field ridge planting

22 AREERLESKENE

MFE20FEH, BAFEXT0~100 em T35 K=
PIsEIAT R 22 5, DA FT TR ONUZ 3 2 U2 1%
AR AL 3 PRI RCR R iy, R PR (A 4 R 2
MFE AR AL P, fr2s SR F AT o 2B P AL B . 7
W, MRS K DURS T SR IO 7 55 2B 4%
Rl AL BE N, SEHR 11.23%, SR04 2
M FIAE b P 55 0.53 N H 43 msi, BCRGFT7E 3 BL ZE
FEAL IR 0.86 1N A 43 A, BEE Hb R 2B (CK) Zb 3
m L33 ES A, HEEFHYARE; fEIEW,
39 KR ARG AT S XUZ B 5 A2 0% b AR Ak B
Tt , P 11.96%, 5 A0 4 XN 2B 4% Rt
AbPEE 0.50 1 H 43 mi, BOREAT A a E ZE P b B e
LISANE 75, B ks 22 R (CK) b 357 1.58 4>
B IR, IS K AR AT PR RSUZ 3
i S ZEMFE R FEAL F Ry de e, P H0E 11.80%, BB
4 BN ZB M FE PRI AL BR 5 0.27 4~ 40k, SRS FF
BT ZE R AL B 0.94 4 F 40 a5, AR R ZERD
FE(CKOAL IS 0.94 N E 73 s TESRZERZ MY, T3
KR DA FT RS2 B 55 AU % b A A 2R e
s PR 12.17%, BB A ARG P AL 1
F 008N A 43, BCRE AR B S 22 PR b 38 /55 1.05
ANE N, REE R ZERE (CK) A S 1.23 10 H 4
R TERUAM, RS LIRS SR RONUZ A 55 L
ZEMIREFIRE Ay f iy, PR 11.07%, BOREA4
FE A2 A% Fh AL A 3 7 0.44 DT 40 1, SRS AT o5
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23 AEEXNTIERENZN

MFE3ATF Y, ARSI+ HER EE (0~25 cm)
HIsE A R 225, LIRS AT BRI 24 55 U2 4
b b S ORISR S e, PR 04 JEOBU 28 M 46 i
REPRIR 2z, FEATE e B AR A P 25 . FE
DARE T BRI 7 5 U2 MR Rl e AL 38 Ry fe e, F-
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SR )% 7 55 L 28 0 43 i A Ah B B s, F IR
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o S OB ZE MR FIAE AL LS 1.0 °C, RS w28
FhRE b HH 55 2.9 °C, KRR kS 2B R (CK) Ab B 5
4.6 C; AEHRZERERM, LIRS FT RRBEONUZ B 56 B2
FEREAC IR R fe i, P38 22.9 €, BB AL
TEMFERFIHIALFE R 1.3 °C, SR FHE st 28Rt b #
3.8 C, EEMER R (CK)AHEE 5.4 °C; TER
B, DARSFT SR RONUZ 2 55 AU D% Al AR A 2R fie
P 17.6 °C, BB BOSUZE MG R A0 21
F2.1C, BREFESEREMEAIER 4.1 C, Kk
HAL ZEFhAE (CK) AL 5.3 °C.
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Table 2 Effects of different treatments on soil moisture

HH I FHAEH e N A
Emergence Bud flower Flowering Tuber bulking Harvesting
Treatment Soil layer dKCE S Sk S S S dKCE Sy Sk Sy
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
TERTI 26 BRI 20~40 10.93 11.87 12.16 12.37 11.83
Straw mulching and 40~60 10.38  10.37aA  10.52 10.81 beB 10.67  10.86 cC 1096 11.12bB  10.53 10.57 bcAB
ridge planting 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
FhFT R 2 5
ST 20~40 12.64 12.95 13.88 13.94 11.89
Straw and black film 40~60 10.83  11.23aA  11.87 11.96 aA 1098 11.80aA  11.68 12.17 aA 10.73  11.07 aA
double cover double 60~80 10.54 10.79 10.24 10.83 9.85
ridge side planting
80~100 8.55 9.83 9.31 9.23 9.17
0~20 12.93 13.86 14.28 14.67 13.29
RS NE 20~40 11.86 12.84 12.91 13.24 11.42
A A
. 40~60 10.88 10.70aA 1131 11.46abAB 11.27 11.53bB  12.32 11.99aA  10.43 10.63 bAB
Black full-film double
ridge side planting 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
20~40 10.57 11.51 12.36 12.17 11.15
Fa R BRI E (CK)
_j: . . 40~60 9.83 9.90 aA 10.13  10.38 ¢cB 10.52  10.86 cC 10.68  10.94bB  10.39 10.30 ¢B
Open field ridge planting
60~80 9.18 9.25 9.48 9.85 9.56
80~100 8.27 8.34 8.75 8.77 8.52

T LB EEEA ARG FREFRRE R BE (P < 005), ARKEFHIRERBEE (P < 0.01). HEWEE. TR,
Note: Treatment means followed by different small letters within the same column indicate significant difference at 0.05 level, and different capital

letters indicate highly significant difference at 0.01 level as tested using Duncan's multiple range test method. The same below.

24 AREAERN DEE LSRRI
M 40T LA I, bR DURS AT R B UZ B 5
KB4 b A AL B fre iy, M 78.8 em, BETREA 42

FARRBLZE B IR AT S A BN B,
0.78 kg, AA%FT 2 AR OUUZ 78 55 X280 42 b A A 2R
15 0.05 kg, 502 (0 4 RN ZE 6 AP AT AL FE 5 0.11

IR 2 0] 475 b A Ak B 15 2.6 em, RS A B a5 R 28
PR AL BH 5 6.5 em,  H55% HiuEE 2B AR (CKO) 4 P
13.5 cm; Bk P 2R HO LS AT 3 o5 R 22 A AR AL B
R, A TS RE, B AT PR RO BT w5 N2 N 1
Mol Ak B R 0.4 8%, A PR 40 4 IR XU ZE N 4% b A A
P LARL, R HUE 2B R (CKO A0 H & 1.7 K
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kg, H0EEHLHE ZERAE (CK) AL PEE 0.16 kg; K2
RUIFEFFE s B A A B o e m, N 73.1%,
5 R T DO IR X2 7 i O 2 0 4 ol A Ak B 5 6.0
A3, B PR A RN ZE A R A B R 11.9 4
T, BER R R (CK) A B 16.6 1~
Vi
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Table 3 Effects of different treatments on soil temperature

, H v P THAER SN N Y]
b3 (j:Jf) Emergence Bud flower Flowering Tuber bulking Harvesting
cm
Treament WCCUWE PH W FH W P WK P W Ten T
Temperature Average Temperature Average Temperature Average Temperature Average perature  Average
5 13.2 15.8 18.7 21.8 16.2
AT 2 2 Ry 10 12.4 14.3 17.6 20.5 14.8
Straw mulching and 15 10.8 10.8 beAB 13.2 13.1 bB 15.4 159 ¢cC 19.5 19.1 ¢C 13.2 13.5 ¢C
ridge planting 20 9.3 12,5 14.5 17.8 12,5
25 8.5 9.8 13.2 15.8 10.6
RATRIFERZ R s 13.8 17.9 215 25.3 19.7
s
MLE MR AL 10 13.1 16.8 20,8 24.1 18.6
Straw and black
. 15 12.2 11.9 aA 15.8 152 aA 18.6 18.8 aA 22.7 22.9 aA 17.5 17.6 aA
film double cover
double ridge side 20 10.9 13.6 17.3 21.8 16.3
planting 25 9.6 11.8 15.8 20.4 15.8
N e 5 13.6 17.5 20.8 239 18.7
W Foh b 10 12.9 16.2 19.3 224 16.9
Black full-film dou- 15 11.8 11.6 abAB 15.1 14.7 aA 18.1 17.8 bB 21.3 21.6 bB 154 15.5bB
ble ridge side plant- 29 10.5 13.4 16.5 20.8 13.8
e 25 9.2 11.5 14.3 19.8 12.7
5 12.6 15.3 17.3 20.7 15.2
TR (CK) 10 11.3 13.7 15.8 18.6 13.8
Open field ridge 15 10.6 10.5 cB 12.2 12.4 bB 14.1 14.2 dD 17.2 17.5dD 12.2 12.3dC
planting 20 9.5 117 12.5 16.3 11.6
25 8.6 9.2 11.3 14.5 10.5
x4 AREALENDREEFHERE M
Table 4 Effects of different treatments on potato economic characters
e e (em) FARRHZEB(No.) FARRELZETE (kg) KEE (kg) /N (kg) KEZ(%)
Sy lem
" . Tuber number per Tuber weight per  Large sized tuber Middle and small Large sized tuber
Treatment Plant height X . .
plant plant weight sized tuber weight percentage
LT 2 S
AN S , 72.3 7.5 0.78 0.57 021 73.1
Straw mulching and ridge planting
Tl AT PR IR )2 7 =5 AL ZE 00 7%
Tl
78.8 7.1 0.73 0.49 0.24 67.1
Straw and black film double cov-
er double ridge side planting
A AR AR A A
Black full-film double ridge side 76.2 6.1 0.67 0.41 0.26 61.2
planting
T ZEFIAE (CK
FHL R (CK) 65.3 5.8 0.62 0.35 0.27 56.5

Open field ridge planting
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25 AEAEXNSRESAS

9EA

MR 5 Al M, A A B DARS AT 4 56 A 28 A i
Ab PR i B R, O 41 339 kg/hm®, B AT AR

X2 75 25 A ZE A 4% b AR Ab BRI 77 5163 kg/hm?,
WEPR RN 14.3%, 55 B0 4 JIR U2 ) 456 il ke 4k L
Hi7=9 072 kg/hm®, HEF=2K28.1%, /LR
FE(CK) LRI 12 539 kg/hm?, HE77 30 43.5%; H

YR 2 T B B O 2 7 o DL % P A Ah B, 7
J&36 176 kg/hm®, #55 H 2 2B R (CK) b 334 5
7 376 kg/hm?®, G770 25.6%; HBAD 4 AU MITE
FIAE AR FRA P ARG, J232 267 ke/hm®, $XEE 22
FHE (CK) AL PRI 7 3 467 kg/hm’, 3477 % K 12.0%.
ZERF /NI i G R AT O 22 AL, F = 10.23 >
Foo =9.78, £A0HER) 22 A B2 .

TR D40 E - BRI R0

Table 5 Effects of different treatments on potato yield

xS
Qb Pré 7 i (kg/hm?)
Treatment Equivalent yield (kg/ha)

7 (%)

Increased yield rate

B HEHE ™ (kg/hm?)

Comparison with control (kg/ha)

AT A L 2B

. . . 41339 aA 12539 435

Straw mulching and ridge planting
Tl AT PR IRERSL )2 2 5 AL 200 47 Aol A
Straw and black film double cover double 36 176 abAB 7376 25.6
ridge side planting
A EOLZE N FE FlAE

B _ 2 Hﬁ“_ ) ) 32267 beAB 3467 12.0
Black full-film double ridge side planting
Fe AR FHE (CK)
BB R 28 800 cB - -
Open field ridge planting

B EPRm LIEP AL B USRS

3 9 #

VT TLAESR , R TH TS e Pl RS | jk2 1 AT TH
JERE, — 5, Mo SE AR B R g TR
YERXR AN A= g, ik B ) R B IR AE T, %
KR BE B = 1 RS TR ™ s AR P A sk by 1
T AR R SRR SRR AT, B
TEREELN RS, SR T SRR XOR B R e v
R RIFAECE ;. Sy — 0, SR DX S ol FH T R
EORERA, PRI GO 2, b L 2
AR ML A 55, AR BEXT A AR S Y H 45
HRSEER BRI T AR, s R A K R
B, AR T ARVED R A R R, SE
ENERN T RS R, Wk ¥ e PR B PR H 38
TR, OB SRR A 5 gy, PR
TS50 G TR A B I S A BYRG FAk B ] 3
R A RK R, B ARCRFSFT A RS AT AL 2
A AT H AR S 38, it AR B RS AF AR B AT
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PUAS S I 53 45 S 3 WA R FF 7 26 % 6 )2 (0~10 em)
HIRAR A BB A ETER . ZEARIR A SR AE
AT A IR A S — R E R IR AR
AR EEYIK 23 R 05 9.619%0~20.93%, & FHSFT
BaA AT T REEEDEREFKMASE, B
AR R 2545 500, ] 8 S 7 i 12.47%~
29.63%. IXEEHIFST 2 A1 3 AN AP 2 25 R4
S TR S = B = N [ = 21 s W o =1
YE = &, (At oE 24 P ZERE FERY WA H 5 D
H/NZ SRR, X AR RS AT A W 2 P A
B BERRAEYIR T /0 o T R RS FE R e
TEHLIET, 5% X BRI AR X B 4 T T RN R
MR EA T ELAS, S5, FEAT R R 2B R AL
FRABAE K DA AR I, AR . SRR AR I
ol T L B A0 22 7 5 U220 2% e A Ak 3 1 A, 4 XL
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