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Effects of mulching patterns on soil temperature, soil
moisture and yield of potato

WANG You—sheng1 , WANG Duo-yao2
. Gansu Province Dingxi Agricutural Technology Extensional Station, Dingxi, Gansu , China;
(1. Gansu Province Dingxi Agri [ Technology E: jonal Stati Dingxi, Gansu 743000, Chi
2. Gansu Provincial Transportation Research Institute Co. , Lid. , Lanzhow, Gansu 730050, China)

Abstract: The paper studied the effects of mulching patterns on soil moisture, soil temperature, yield, and eco-
nomic returns of potato cultivation in Gansu Dingxi, using Longshu6 as test material. The results showed that the average
temperature in 0 ~ 30 c¢m soil layer under whole plastic-film mulching on double ridges and ridge side planting and whole
plastic film mulching on big ridge and ridge furrow side planting were 2.2°C and 2.5°C higher than that of the control,
respectively . In contrast, the temperature in O ~ 30 cm soil layer under bundled straw covering was 1.0°C lower than that
of the control. Besides, the plastic film mulching and bundled straw covering treatments improved soil moisture in the
potato growing period, especially early growth of potato. The average soil moisture content in 0 ~ 100 c¢m soil layer under
whole plastic-film mulching on double ridges and ridge side planting, whole plastic film mulching on big ridge and ridge
furrow side planting and bundled straw covering were 2.6% , 2.2% and 1.6% higher than that of the control at emer-
gence stage, respectively. The vertical variation of soil temperature and moisture content in each treatment decreased with
the increase of soil depth. Compared with the control, potato yield with whole plastic-film mulching on double ridges and
ridge side planting, whole plastic film mulching on big ridge and ridge furrow side planting and bundled straw covering
significantly increased by 33.6% , 28.6% and 23.2% respectively. The total net income with whole plastic-film
mulching on double ridges and ridge side planting was the highest, followed by the bundled straw covering technique,
and the total net income increased by 7 201.56 yuan*hm ™2 and 5 996.04 yuan*hm 2 respectively compared to the con-
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trol. Therefore, whole plastic-film mulching on double ridges and ridge side planting can not only effectively increase soil

temperature but also improve soil water content, thus considered to be efficient planting pattern for potato production in

Gansu Dingxi.

Keywords: potato; mulching; cultivation pattern; soil temperature; soil moisture; yield
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BB A HE B XU SR A SR Tk, H
IR TR R EH RS S e X, R TE R L 6 67
5 hm? DB SRR 1100 7 ¢, e E R R
14% JmeEzEY BAPEDREZ SHH
IR E P T R S A B T 7 X, O A B4R
R R — | 2 M BU AR 2
ERS D) VT R BRI ZAERELE 20 7
hn? DA, B3R 500 7t 2245 5 H 2 VG 1T AT R K i
2 300 ~ 500 mm, HZ &P 7—9 A, M4FEzEK &5
351500 ~ 1 800 mm'2, G2 [ SR K 9 F] FH R B
fIG, e E MRS T DA R Wl
BRI P T SR8, A 2 VY T 4% A 7 iy R
B, EAEREBUN SIS N, 2 VT S E A R
FAEA T BER AN, 30 3 B HE ) 2 4% 2 b 5t
BB, A BRI = Bl IFRE T B 80w
%o MR 55 RE T A 2 4 TR K 5 AR TR K ) R AR
B K 8 B 4 S A K R B YR AR
FH 45 T35 o T P Ay A 2 e S 5 T 4% 48 e 7
R o ELA R SR ORI A ASOR, W e T
I K PR 5L AN FH R /NS AR R T Y
708 R 24 T 44 A P R B I o, R
k5 =X 28 8 A Ty T 1 2% H ) R R A
AHIFFE MR /00 2 7= S B, X H AR X DA
AN FREBE R HEA T 0T LR, A5 Ak # A B I Y £
eSO KRR | PR I A GRS S AT RS
G3AT , ARG A5 4 A i A X 4
PEARRIEAE, i B A B % Bk B v i 1 R )
PRI —E Y PSR I

1 FRS IR

1.1 RIeXHE5R

RIS BEAE H 48 2 VU T 4 XN B R AT
B/ TH i (N35°27" ~ 35°40" ; E103°23" ~ 106°40") ,
SEHUER 2 328.2 mo 1% X s HLRY ) 2 T R S
Al X, 4F - 2 [ K & 400 ~ 500 mm, HLAF53 i AN
1A 5. 2°C, TR 135 d, RIED IR T —
AE—h RIS R AU WA 4 BT EY oK,
IR AN E S 5L 0 ~ 20 em HF)ZE A AL

10.44 g-kg™ ', 2% 0.76 g- kg~ ', &85 0.53 g kg !,
R 7.8 gokg™ !, AL 68 mg- kg™, HALHE 22.1
mg- kg™, AL 189 mg-kg™ !, pH7.8,
1.2 s et

LR AR R A Ry R AR B B A AR Y AT
FITIEE B E 6 5, P 6 = b iy Vo i % =
BV AT FR AR AL 5 I3 b 5 Ry R K K 52 900 A R
TUEAAE I REIE 0.013 mm, 2 120 cm
FIYEE 80 em 11 JE A IR 5 IR & (5 N46% , Hfi Xl
A A BR TR A Rl A7), B R & — 8% (% P,0s
46% , ¥ N18% , =5 i — I b SRS ALNE A PR 2 m] A4
P2 B IR PR IE (5 K0 24% , 2 BIOVE i AR 0% 42 1A
ety A RA R ) o
1.3 gt

IR HENL X 4 RS, Hhi 6 M AabHE, 3
ANEE . 6 MAEFRAF ) Ry AT 1 ;4 Ml v B 55 2B
ZEAEMIAE (AR IE 35 em, 170E 50 em™ i " FIE 2207
) AP 2 42 b TE 7 55 28 L OA SRk (RZEE 75
em ZEVATE 45 em, 7E R ZETH A [B] BT — 2% 10 em {5
(R SETRI T4, (o 28 T Rl < M R, ) I Ak ) PN 46 B 50
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2B/ (2858 60 cm, 2815 15 em, % 80 cm i 2B (4
RS 55 2B T, FEAREE 35 em, 1THE 50 em™ i FIE 2B
W7 ) s A HE 5 2 2% - H R (6 HR CK) (3% Rk iR
35 em, A7HE 50 em A5 AT i FIE SRR ) o /N IX TR
4 m*(5.5 mx 8 m), 5afri#E 70 em, 4T 40 cm, BR
PH 35 cm, MR % 8 51 974 #k - hm™=2, /N X ] BE 40
em, W ERTT. KT 2015 45 4 H 25 HHEF,9
A 25 Bk e 0 0] o Ay o 2k 55 b BE E 8 B A
B AR L AR 3R D0, B /N X URE 20
FEZZF, I /N B S =
1.4 MEMBEFAE
1.4.1 23EE R RT3 0 7E 9
POEETE U BRSO E # AR R0 L ORI
e S8 AR - B . 7€ 8: 00, 14: 00,
19: Q0 T 2 - 4b B 4% AP AE AT P [A] Y 10,2030
em TR O EAE Ny 24 R R GR T, AEAb
H3AEL,

1.4.2 23Ky RALMMEEL RN 25



%6

FAAAE AN B AR O S % 5 R K K R R R

61

TE A B R 3aK 1 v w0 AR B0 L iR S
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PR TR AR S i (kg hm ™ 2) = /N X RS 25 i (kg) /
/N AR (m*) x 10 000, BEAL PRI & 3 YR EE A 5 BAA
AR 25 (OT - hm™2) = A7 1H B ™= = IA (O -
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Table 1  Soil temperature in different layers during potato growth stages under different treatments

HImi PP U PR TERY R 2401 JREIH

fb Seedling stage Tuber initiation stage Tuber swelling stage Starch accumulation stage Mature stage
Treatment . 0~ 20~ 0~ 10~ 20~ 0~ 10~ 20~ 0~ 10~ 20~ 0~ 10~ 20~
10em 20em 30em  10em 20em 30cm  10em 20em 30em  10em 20em 30 em  10cm 20 em 30 em
1 14.7a  14.2a 13.8ab 23.1ab 21.5ab 20.1ab 28.6a 24.3a 23.6a 25.7a 21.7b 21.9a 13.2a 12.4a 11.7a
2 1482 14.3a 14.2a 23.7a 22.7a 20.7a 28.1a 24.8a 22.7a 25.5a 23.8a 21.7a 12.3ab 12.1a 11.9a
3 11.9c 12.6b 12.9bc 18.4d 17.5¢ 17.6c 21.5¢ 21.0b 21.1b 19.7d 19.2d 19.3b 9.9c 9.1b 9.7c
4 13.3b 13.4b 12.3¢ 22.7hc 20.4b 19.9ab 25.8ab 23.9a 22.8a 22.7b 21.7b 19.7b 11.3b 10.4b 10.2b
CK 10.8d 12.8b 13.1bc 21.2c 18.2c 19.1b 25.4b 23.1a 22.6a 21.9c 20.0c 19.2b 9.2c 9.6b 10.2b

KPR —IIARNG FHFRZERIE 0.05 BEFEKF T

Note: Different small letters in the same column mean significant difference at P < 0.05. The same as below.

A E A, A5 A PR A TR B 0 5 i 2R Bl
T JE IR B 85 . 78 A A B, A A 4b
B0 R B O B A 1 R B 2 R
[f] + 2R B3 T CK(P <0.05), V-2 - 3R
FE i CK 5 2. 0C A1 2.2°C; b # 4 #E 0 ~ 10
em b HHEREES CK 2723 (P <0.05),7E 10 ~
30 em AbHIEIRES CK i E 253 4B 3 £ 0 ~
10 em #0558 CK 3475 1.1°C, 76 10 ~ 30 em 405 CK G
Pesto WA LT W RHEE , S B T AR AR $08
8 B 1 3K 1l T P A BH e S s D £ s AL XS
SR RE S ORI 5 . A A B (B 2R
KM ~ HeZs e K3, A0 H 1 RIALFE 2 78 0 ~ 10 em
M+ HERES CK 25 8% (P <0.05),10 ~ 30 cm
RS CK TR EZ R, L 4 AR L Z2R
EE CK2ZRARBH(P>0.05), 408 3 Al )2
JEBE CK B 2.1°C, JE I (TEMm AR R ~ Bisdh))

APE T ANARIE 2 R[R] 2R B R T CK(P <
0.05),4bFE 4 7E 0~ 10 em AL HIEIRE 5 CK 227 B
F(P<0.05),7E 10 ~ 30 cm Ak +IEIEE 5 CK £ 5%
ANRE SR EAERKEPAIE3TE 0~ 10 cm 10 ~
20 em .20 ~ 30 em A0 T35+ 3R EE A CK FEAIR0.7°C
0.6°CH10.2°C,

2.2 AEMEEANESREARDETHLEAKS
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FELE R W RS AT 555, A PR AR R A 4
S S KR L EE A BT R, S K
B ERIUFAR AT 1> 4080 2 > 4bFE 3 > 407 4
>ACHL S (] 16) 2 5 4 b i 7 5 WU 22 28 A N 4R
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Fig. 1

Dynamic of water in different soil layers with different treatment during potato growth stages
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ZEBE/N (B 1a) o BT S8 B8 200 U A KT
FET 3K, i3S KEH T FR%E,0~ 80 cm
&R A K EIR TR, AL P 1 2 2 A
LEFR 3 ABFR 4 7E 0 ~ 80 em Ak IS KBS CK 4 1E
TE1.5% ~3.9% Z [0 7E 80 ~ 100 em Ab 45 AL P 5
CK TCHI R 22 5 (I 1b) . 76 S48 Y LI K e
WMAREW, Tl RF 2w T 200, K2
TG AT T 2 s SR ORI AL B 1 b 2
FALFE 3 7E 40 ~ 60 em &b+ 38 5 /K 55 TALPE 4 F
XTI L0 ~ 20 em F1 80 ~ 100 cm Ab 4% 4b 34 + 38 & 7k &
ZHRAKE 1), FEMFLE 40 cm Ab4F AL PR+ 3
FKERE T CK, HEHZZ5AHE (B 1d),
B I 25 A B R] A 358 5 K AR Ak i FoR [R], R B
TR ER R AL FR 0 ~ 40 em Kb+ 35 K EAK
T 60~ 100 em &b ;X 2T 7—9 H Oy Lok, Regk
T 5 EEY A KR KRR, 280k )2 LI
FEERHT . TN, S Z A 0 ~ 100 em )2+
oK REF AU (K Le),
2.3 AEMEEAI DR EFEREFAFENZMN
M 2 AT, 457 T A HR Y T A B e e
XoF e I e = ARSI S Ab 3 1 > Ab B 2
> AbFR 3> AbFR 4> AbFR S, 4bFR 1 Pl 28 757.9
kg hm ™2, JBEE—07, 5 CK ML= H42 /& T 7 226.3
kg hm™2, 34 7= I B 3K B 33.6%; AbHE 2 FR N
27 680.7 kg-hm™*, %% CK &% T 6 149.1 kg hm ™2,
HEPEIRIE R 28.6% , J&5H A AL FE 3 PR AR T
MR 26 A 38, Ol 26 528.3 kg hm ™2, % CK #25
4996.7 kg-hm™2, B4 F= MR B 23.2% , X FE B EAT
FrZE5y Bl Al XA 0] R 35 8 B K, Fry =
1.063, Py = 0.424( > 0.05) ; &b B 8] 1k 2] i 2% K

-, Fupm =3.927, Py =0.036( <0.05) . F§ Duncan
AT 2 AT B M A B R (A FE 1 AN
F ) S P e iy AR B 1 RS T AL 2, {H 2%
SN E WAL CK Z [A) 25 5 3 R SRS AT
Has (A3 3), 5 CK Z[H 25 0 3% ; i 6 55 (kb
Ha)5 CKZMERARE,

R M AR T AR AT I, R T E SRR
AR5 b BRI AR £77E 22 57, DR v i K T AR
e AR ZE V1 K T BR AR R R, T AR
SCHPR ORI AN IC A . 3R 2 AT, 25 A B
A IR R 4 B (AbBE 1 AR B 2) > 2 (hb
P 4) > FEFF(ULBE 3) = @3 (CK) o AbPE 1 4llkzs N
24730.98 JC-hm~2, % CK #£ /% T 7 201.56 JC -
hm =2, J& 25 — {5 /b B 3 4 25 A 23 525.46 JC -
hm ™2, % CK #2455 1 5 996.04 JC - hm ™2, HFSFEA T
FRAS AL JE S s Ab B 2 4l £5 A 23 438.34 TG -
hm ™2, %8 CK #2175 7 5908.92 JG-hm ™2, AbFH 4 4l
LRI, B CK A HE T 1 015,38 J6-hm ™2,

3 17 #®

TET TR X, MY B Z A TR R
e R B A R K Y R KR
G AR U I 5 P X R B, A K
o3 D HHEICHGE K AT U E L XA A AR A
Py A KRB SR K o o PRIPPERIAE X 4%
AR, JUHEAE T 240y, hh TR
Jeim AN, B S R SRR R, e T R T
S DX R B S AL BRI A7 B R, A )
AR T S KR R, 3t R 55 T LU
RO KGR SRR R AR B

K2 FRLEESRBSEREFUAHES

Table 2 Yield and economic returns of different treatments

7o Yield 25345 Economic benefit/(JG*hm™2)
o - % CK 1y 2 CK 3
B e Ry S e Y \ S # Ch
Treatment Plot yield Average yield Compared with FRE A 4l i &
- I . /(k . h;n* 2) CK of yield Yield Cost Net income Compared
gram & /(kg+hm~2) with CK
1 126.5a 28757.9 7226.3 34509.48 9304.8 24754 .68 7201.56
2 121.7ab 27680.7 6149.1 33216.84 9304.8 23462 .04 5908.92
3 116.7abc 26528.3 4996.7 31833.96 7834.8 23549.16 5996.04
4 101.5bc 23078.0 1546.4 27693.6 8674.8 18568.8 1015.68
CK 94 .7¢ 21531.6 25837.92 7834.8 17553.12

T BA@IERN T ALIE S CERAh T A3 1.5 T8 kg™ IERMAM IR BERR A "8 2.6 J0-kg ™', IREK 1.5 TG -kg™ ' BRBRFTEE 1.7 JC kg™ 5

BN RS 14 TC-ke™ ") o 2015 AE LA M K 1.2 TC ke s

Note: Inputs include seeds, fertilizers, and mulching film(seed 1.5 yuan-kg™',

potassium magnesium sulfate 1.7 yuan-kg™!,

ammonium phosphate 2.6 yuan-kg~', diaminomethanal 1.5 yuan-kg~',

mulching film 14 yuan-kg~ ). Potato rice was 1.2 yuan'kg’] in 2015.
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