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Cultivation Patterns of Potato with Different Mulching

Materials in Dry Farming Region
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(1. Anding Agricultural Technology Extension and Service Center, Dingxi, Gansu 743000, China;
2. Gansu Agricultural Technology Extension Station, Lanzhou, Gansu 730020, China )

Abstract: Three treatments, degradable plastic film mulching, corn straw mulching and black plastic film mulching,
were included in an experiment, and the degradable effect of degradable film, the resource utilization of corn straw, the
technology of soil moisture conservation and yield increase of potatoes were studied with open field cultivation as a
control in order to realize the efficient utilization of corn straw and reduce the pollution of plastic film. Black film full
mulching had good heat preservation and moisture retention effect. The average soil moisture content and soil
temperature in 0-30 cm in the whole growth stage were 11.15% and 19.78 °C, respectively, which were 0.30 percentage
points and 0.51 °C higher than those of degradable plastic film mulching, 1.12 percentage points and 1.67 °C higher than
those of corn straw banded mulching, but the yield-increasing effect was lower than those of corn straw banded
mulching. The effect of degradable plastic film mulching treatment on heat preservation and soil moisture conservation
and yield increase was poor, and also there was no complete degradation. Of all treatments, the yield of corn straw
banded mulching was the highest. It was 33 538 kg/ha, 1 379 kg/ha higher than that of black film mulching, with an
increase rate of 4.29%, 6 030 kg/ha higher than that of degradable film mulching, with an increase rate of 21.92%, and
8 720 kg/ha higher than that of open field cultivation (CK), with an increase rate of 35.13%. Therefore, the study on
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degradable film should be continued and the demonstration and extension of straw mulching technology should be

actively carried out.
Key Words: Anding District; potato; cultivation model
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AEFRERL T d s JFAEI L A 4 IR 55 A0 B
W JRTHSH, BIEEMEE SR 2 d; 5
KHEFTHR AT PR 7 d; AR R (CK) b B
9 d; AU DUR 6 S R S A O iR, 210
H2H, SR MBS R 3 d; 4 RO EFr
REFAAFERALd, KEEH A (CK) A FE R 8 d,

x1 FAELEINSLEBYIZREAI M
Table 1 Effects of different treatments on potato phenology

b3 &30 (D/M) HEI(D/M) B (D/M) JFAE (D/M) JREAIH (D/M) HEHEHID)
Treatment Sowing Emergence Bud flower Flowering Maturity Growth duration
““éﬂ% BE ) 02/05 27/05 21/06 08/07 02/10 128
Black film full mulching
MO %

et Hjc%m . 02/05 28/05 22/06 10/07 05/10 130
Degradable film mulching
KT A T 2

ABERFHAREL S . 02/05 03/06 28/06 15/07 13/10 132
Corn straw banded mulching
fegr M Pl (CKO)
FALFR 02/05 03/06 30/06 17/07 10/10 129

Open field planting
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KALFFAHPR B S5 AL P44 10.03%,  #5 HUFI#E (CK)
SEFESF-14 9.82%, FEH T, IR A5
AR, VHJE 10.66%, SR o540 R
041N H 78 B FOKREEFFH IR 35 A0 55 1.08 4~
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R2 AELEITIESKERF

11.42%, HR% M S5 A0 PR 0.40 N E 43 s K
T K EEF R S AL PR 1.84 4N F 40 5, LR Ah
FE(CK) AR FR T 1920 A 43 i o TETEMAR R, IR
OB AT R, PR 12.13%, BRE S
FERE T b B 0.10 /1N A 43 s B FOKRBEFF A IR 55
AEFE 0.56 1N H 3 s, BCEE AT (CK) AbFH 55 0.97
ANEIT . ENGRE, DR A S5 AP R i =,
R 10.39%,  H R i Hh IR 7 55 A0 HE T 0.30 1S 4
B BRI S A B .00 E 00, B
FEHFPHL (CKOAL BT 1.28 4N H 40 45
2.3 FEAIEN +EERE T AN
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Table 2 Effects of different treatments on soil moisture contents

i FHAERIY TEM TR W
Emergence Early flowering Starch accumulation Harvesting
Qb
Treatment 0~ 10~ 20~ °“F¥Av- 0~ 10~ 20~ “F¥Av- O~ 10~ 20~ “FHJAver- 0~ 10~ 20~ “FHJAv-
10em 20em 30 cem  erage 10cm 20 cm 30em  erage  10em 20 em 30 ¢cm age  10cem 20 ecm 30 cm  erage
SR AL
Black film full 10.50 11.70  9.73 10.66 aA 11.40 12.30 10.60 11.42aA 12.00 12.90 11.50 12.13aA 10.60 11.20 9.35 10.39 aA
mulching
e A s AT 55
Degradable film 10.30 11.00 9.51 10.25bA 10.90 12.20 9.98 11.02aA 12.00 12.70 11.40 12.03 aA 10.10 10.90 9.28 10.09 aA
mulching
FARAEFT AR
Corn straw banded ~ 9.67 10.40 8.64 9.58c¢B 9.83 10.30 8.67 9.58bB 12.00 12.50 10.30 11.57 abA 9.57 10.30 8.36 9.39bB
mulching
i MUl (CKO
. . 9.51 10.60 843 9.50c¢B 991 10.10 845 9.50bB 11.00 1220 10.30 11.16 bA 9.38 9.76 8.19 9.11bB
Open field planting
e ARVNG TR S R 5 R BRI 7E 0.05 71 0.01 K225+ 3% . SRAIBIEME LI T2 E . TR

Note: Different lower case and upper case letters indicate significant differences between treatments at 0.05 and 0.01 levels of probability, respectively.

Comparisons were made by using the Duncan's multiple range test. The same below.
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Table 3 Effects of different treatments on soil temperature

) THAERI ] TER L R VeI ]
Emergence Early flowering Starch accumulation Harvesting
Qb + 2 (em)
Treatment Layer 3B (°C)Tempera- -3 Aver- i (°C)Tem- 44 Aver- W (CC)Tem- 1 Aver- I (€C) Tem- F-2J Aver-
ture age perature age perature age perature age
TR e LB 2 10 19.50 22.50 23.80 21.50
Black film full 20 18.80 17.90 aA 20.40 20.40 aA 21.60 21.37 aA 19.70 19.47 aA
mulching 30 15.40 18.30 18.70 17.20
_gzqg%zgimggg_ﬁ 10 B 19.§0 22._30 B B 22?90 B 20.8(_) B
Degradable film 20 18.30 17.77 aA 20.10 20.27 aA 20.30 20.33 bB 18.90 18.70 bB
mulching 30 15.20 18.40 17.80 16.40
KRR 2 10 18.20 21.70 21.40 19.80
Corn straw banded 20 16.30 1623 bB 19.60 19.27bB 19:50 1937¢8 1760 47574p
mulching 30 14.20 16.50 17.20 15.30
10 18.30 21.40 21.80 20.10
iﬁﬁti(;zﬁng 20 16.50 16.47 bB 19.50 19.20 bB 20.20 19.93beB  18.20 18.27 ¢C
30 14.60 16.70 17.80 16.50

AR AL BRSO 1811 °C, #E RS (CK)
AEFE-35 18.47 Co TEHTTHA, DIBR (4 35 4k
PR fc, PR 17.90 °C, B AHE AT 35 40 3 5
0.13 C, B EKREBFFHRE LG 1.67 C, Kk
HAMRE (CKOAbEE R 1.43 °C; FETFAERIY], DIE G4
A S AR PR Rt , 3408 20.40 °C, SRR Hb 7
AL PR 0.13 °C, B8 B K B FF A R B 56 A B
1.13 °C, BEEHFHE (CK)ARFE S 1.20 °C; 7ETER
B, DR SBEERLM RS, FHE
21.37 °C, BPEAR AT 6 AL PR R 1.04 °C, #FOKEE
FFHPIRBE S5 AL PR 2.00 °C, $08E R (CKO) AL P 5
1.44 °C; FEMCRIA, DASR 4 J5 e 56 A 3R i
EHIE19.47 C, R IE AR 0.77 C, &
TR FEFF AR T AL B 1.90 °C, 4 8 Hh Fb R
(CK)AbHE 1.20 C.
24 AELEXSHBEFIEIREF T
MFEATTLIE 1, AP Th 4 28 ek A
WA R, DL A I S A PR By, HOR
JETOKIEFFHP IR SR A0 B, 22 R b R 5 Ak
P Rk LS B S AL P A e, S 83.5 em,
BRI 25 A P 3.9 om, AR B KR BEFT AR B
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SEALPRE 7.4 em, BCEEHLAIAE (CK)ALFE R 11.2 em,
FARRHCEEE D) R A0 4 5 S AN B R IR, 7.8,
AR A L R S AL PR 1.3, B KR PR 25
AEBRET 0.54, BEEHAAE (CKOARFE R 2.4 1>, Hkk
PR E DU R A B O R i, J20.81 ke/fk,
o VAR i A S 2 TG 0.18 kg/bk, 8 B KRB R
2w A FE T 0.07 ke/bk, B ER Hu AP AE (CK) Ab 2 =5
0.29 ke/fk . RERDUBRE S FHE B m, &
69.14%, %5 % fife b 58 7 35 A L5 12.00 4~ 43
BEE KRR RPIR T T A 4.28 A 4r L, ACERHL
FAE (CK)AL PR 17.22 0 43 45
2.5 BEFERRFEMRIER

MRSHIE W, %MK AR E 2R, R
R, WA RBITUESCR . fEHFRIE R TR
PIHLRSE R, AR OO , AR TG
9 et SCEION
2.6 AELEMNSHREFEMNEN

RO HH, BB T KIEFFA IR S5 A0 BE
B i i, 4233 538 kg/hm?, BSR4l 75 4k
PR 1 379 ke/hm?, HGP75K 4.29%; Rt s
AL 6 030 kg/hm?, 3477 5K 21.92%; #aah,

http://www.cnki.net



*208- HE DA 45334, 4, 2019

R4 FARLEMDELBEFERORME

Table 4 Effects of different treatments on potato economic traits

FRRICZERL (R BRI (kg/BR) HEE () R (kg/BR) K (%)

JOpL] i (em)
" (.m Tuber number per Tuber yield per plant Tuber Large—sized tuber  Large—sized tuber
Treatment Plant high . .
plant (No./plant) (kg/plant) weight yield (kg/plant) percentage
Ao AR
ﬂ @m ) 83.5 7.8 0.81 104 0.56 69.14

Black film full mulching
2. iﬂ_l 2
e Hﬁ%m . 79.6 6.5 0.63 97 0.36 57.14
Degradable film mulching
FORAEFFHPIRE 5

REFFARE S . 76.1 7.3 0.74 101 0.48 64.86
Corn straw banded mulching
5 Hu e (CK)
B 72.3 5.4 0.52 96 0.27 51.92

Open field planting

RS PEMEIRA PR RTHER
Table S Degradation time of degradable film

Feefigt Bt B Vil &2l k| SE A SE R
Degradation stage Induction Rupture Disintegration Complete disintegration ~ Complete degradation
WS ] (D/M)

07/07 15/08 23/08 - -

Degradation time

T =R R

Note: — indicates no degradation.

x6 ARALEXNDHREFENHIN
Table 6 Effects of different treatments on potato yields

fhgm /MK 7= (kg/44m?) Plot yield Pr &7 & (kg/hm?) B BRI (kg/hm?) 38725 (% ) In-
Equivalent yield Compared to control creased yield per-
Treatment SE Av-
I I 1 (kg/ha) (kg/ha) centage
erage
RO
Black film full mulch- 139.40 159.30 125.80 141.50 32 159 aA 7341 29.58
ing
R fiee st B 2
Degradable film 106.30 137.20 119.60 121.03 27 508 abA 2 690 10.84
mulching
B S L RN
Corn straw banded 136.50 148.90 157.30 147.57 33538 aA 8720 35.13
mulching
&R (CK)
122.80 95.50 109.30 109.20 24 818 bA - -

Open field planting
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Table 7 Effects of different treatments on dry matter accumulation at each growth stage of potato

e 4 1 (/) I B (/) BRI (g/tk) TR (/) A (o/ )
) Seedling Tuber formation Tuber bulking Starch accumulation Maturity
Treatment
(g/plant) (g/plant) (g/plant) (g/plant) (g/plant)
NS
e Hﬁ%ﬁ o . 15.8 61.3 125.6 238.5 207.2
Black film full mulching
i i
PRI i _ 15.5 52.8 1157 209.7 183.6
Degradable film mulching
B %g s oHH T 2
AR AL 14.7 57.4 121.8 267.3 215.5
Corn straw banded mulching
B2 AP (CK)
B 14.5 48.6 108.4 204.5 176.3

Open field planting

FIAE (CK) 37 8 720 kg/hm?, 147734 35.13%, HAq,
SEE AP P RIR Y, 32 159 ke/hm®, 5K
HiBFE S5 AL T 4 651 kg/hm?®, G778 16.91%;
AR MR (CK) 1477 7 341 kg/hm?, 1477 3£ 29.58%.,
e ffe bt 2 5 AL B B BRAIR, J2 27 508 kg/hm?, 85
& HLFPAR (CK)H77 2 690 kg/hm?, 1477 %£10.84% .,
27 AAREWNSREZNIEEHRTURRES
A
MERTAIEH, G, SERETY IR
RO e AR s, 2 15.8 o/fk, KR
fife b A S AL 0.3 /bR, A TR SEFFAT R 15 b
PR 1.1 /bR, BCEEHUPPRE (CKO AR PR 1.3 g/bk; 7
PSP R, AT R SR DR A I
ARFE R HRc iy, JE61.3 /bR, A A b A 25 b P
8.5 g/tk, BENKBEFFAIRAE AL IS 3.9 o/bk, 405
HFAE (CKO AR B 12.7 o/fk; TEBRZEIZ R, D45
ETYRMER D BOSRE SRR, &
125.6 g/fk, BCRFARHETE 35 A0 P 9.9 o/fk, K E
KASFTHRE A0 T 2 3.8 o/ bk, BCEEHD AR (CK) AL
PR 17.2 g/bk; EVEMFLRE], SRETYRMEA
T DL IR T A B e, 2 267.3 o/fk,
A B0 4 I 55 A S 28 8 gk, AR MR 7 25
SEFRR 57.6 /PR, AR HFIE (CK) AL PR 62.8 g/bk;
FERUAM, TS E T R SR i DL RO R
AN, JE215.5 g/fk, Bl i T A P

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

8.3 /b, BRI SR AP 31.9 g/bk, BER
oA (CK)ALPRES 39.2 g/
3 049 #®

LR, TR E X R R REREERI,
PRZHE) 0L 3 BT 54 XA R Jee 1 4 T R
FAR, FRAR K A PR A 46 F A N 4% 2 R
B RO VA, R RO AR
PARTHARMEET, LM TRENRE ™. KK
FREEHIC . R R KA AT B 3 58 e R b 5
[ H 257, IR R B . oK
Tl AT 7 s A L 0 L S 7 5 3N AR B, IR E AN [ T
J5 3O E S S LRI G R ROR R E X KRG
FF 16 BRI FH B 8 fife o SR A Qi R, /D BRI
HY RIS RN, BaePiE s EE R
FI ORI AR AR, A4 E B34 0~30 em HHEFS K
TR T R A IR 11.15% F119.78 °C,  # I i
FEE 55 Ab PR 0.30 /1N A 43 B F10.51 °C, BB KBEFF
TR TR A = 1120 A 43 5 R 1.67 °C, HIE 5%
AR T TR IEATAIRGE 55 0 AP St JI 7 26 b B 0 i
T ORI A - O R 2, WA el . R
INFEIBIF G T AN ) A figt P T 4% S A K AR ™
(RIREI ,  FESMSEAT AR AN 50 4 R A il B2 i e ) ) A
T ST AR T T S T A SRS AT R SR R
SWFSE, SOUE TR FFE SRR T R
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PRk PR DU TE RS R A B R 28 AR
e RS A FLER A A ORI TR SR
PRI AR EEA B L, TEZEX, gk
Sfinam xR AR T, BT RS AT s 4
AREZRTEHES, SR AT FFEE A
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