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i E: [B]IRSBALESERRSAAZE, [T AL RBREART BEFT X (EAEATREETH
(SM), BEXEAZE (PM), #Eb-F4F (CK)) ST LA F 3 “LKI9”, T # “F5d 1 57 fotp#h “FEF 9
57 LAZ FEARMBRIL, FERKSAARENGY R, [£R] 5 CKAaL, £E (SM, PM &32) T 2 F 41L&
St B 45 A 4 F B4 K F (11.0%~19.0%), 9 4R &P F ik A B4 B % £ R A 0~200 cm 1R 2K F 24.6.
295 #= 48.9 mm, EH SM Ao PM & EERRKEAR —H M LALEFZF. PM LAEF, ¢, RADIHELLFTH
5~25 cm 3 -F3iR F % CK 5 51485 1.6, 1.6 42 1.4 C, % SM & &L S E3IKT CK. 5 CKAatk, B ET
EERZGEHAEE XM EZH A ERT LS, DHETESERRSAAZES AL CK RF 21.6%~51.4%F=
44.2%~77.1%. SM &3 &-F. ks At LGS PM &2 A6 Ef Ko Al A, 2ad # o E, SM &2
8 =B ARG FI RN A EH B FIKT PM L, [£it] 565450t KEF RRLAFZEFEE, SM &2
A& T R, REERGILEFERKSANZE, REFHR, TERFLHGZZFKo A
A%, RiEELbhEaft 5 E 275 XA FHER,

X iR EREAFPREL, WERL, DHAE, LEAN, FE
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REJY Sh B B HR A K BIG v IR ) LR 85, ki
ffr b2k 74,8961, (AREFFE o A B BTN
RSO, T RS R s R B R A — S
I 2 AR BRI, 2 B o SR AR IR AN R AMEANE ™,
Bt 2 K™ o LEBfE 5 8 AR o, REAT
i N AL TR R Bre FEAFIRE s R R H A
bR A58 ST A AR I BASE H A — Fh R TR RS AT
AT R0 T i 1 AR PR B R AR O AR i
LRE DR ENLNE RSB [N E]
FAT, X RSAFAT IR o T 53 ) 4% 08 7 RONL R BF 7T
LT R A, T K ) B R
WE PRI, MAE S8 E A 2RO, A
[7 vt Ao ) 5 i It 7R A AN ) o CHBUE o ) S i ) A ]
ONARZAEAT PR s BRI BORLEAS [F) A B 8% 3
F B EIE, A SRR RAEX, DL b g
HLA ORI 2L B S S RO B R, DR S
RO ot B, 90 K AT AT IR 7 o R M 578
oA [F A B R B P R A R KR, B AE
BE 25 W AN 56 3 K BEAT A IR 7R s BRI P HLEE,
N 5 B SR R AT IR ol v AR SR 4 e BR
HRYE AR -

1 AR Tk

1.1 WRXER

K& T 2018 42 4—9 HAEH A @B B H iRk
KEFRIR I AT . FFSIE 7.2 °C, P34k 1750
m, LFEH 156 d, @i T RAE. ZXED
N1 LB ZETFHMOKEN 390.7 mm. 56
+agRA R+, 0~200 cm HIEFIAR T E AN
1.25 glem®, 4F 20 cm )2 K ARFN S R Y 4 1k
FUREAS %R +£0.04 glem®; 0~20 cm 384G P15 &
N 10.5 g/kg, HEAEE N 5.5 g/kg, HAMEE N 10.6
mg/kg, A4 107.6 mg/kg.

2 (LKD), @l (sah 15) FIMish (5Z
9 5 MM FNEZ K ES Ay 201.9,
242.4 F1272.0 mm. 2018 4E R, i, BERA LR
B WA K &5 54 303.6. 343.9 Al 348.1 mm,
I3 AN 2 AP Y B /K B4 0 50.4%. 41.9% 11 28.0%,
I Bk RIh, WL 1.
1.2 Rt

RIS R ACBE AL X HHEZ, SR 24 Hh 3 5% 5 2
(LK99), 13 (FL#i 15) M (HFE95) &
FOAHEAARL, & mFh i 3 MRS EE, 5
KIEATAHIRTE 25 FAE (SMD. BBV 78 o (PM)
MR HFAE (CKD, /NXEUAE N 10 m>6 m, & Aib#
BEE 3K,
8

TR BEATHIRTE 36 T (SMD: 7E AR IR R AT
F/NX A AREFTE s Al AR AT %% 0.6 m, 2 A
FIHES, 7678 550 KA\ SRR AT, SR
7 5.5x10* Fr/hm?, 7 & FEFT KT & 9%10° kg/hm?;
BONX I 2 ATIR R IE=MIBAE, /3%, 1THR
0.6 m, #kiE 0.3 m. N ZEWER (PM): {EREM
A FH 3R 206 B SRl . (IR 98 1.2 m, JEE 0.01
mm) AT 2EE SR, KZE%E 0.8 m, & 0.15m, /)
2855 0.4 m, &= 0.1 m, /EKZE (R FiLEE 0.1 m 35K,
JE T A RSk fERZE M 0.1 m A7 Bk 2 47 D%
=, MAR 2 frRERRIA 2 IE = M0, 1THE 0.6 m,
PREE 0.3 m. SEHIFAE (CK): AL G ANE 25 55 H A,
AHAR 2 AT RIE =M, X%, 1TEE 0.6 m, FREE
0.3 m. &ACHFRFNEE A 5.55x10° FR/hm?. 56
O HTFE AP AN, AT 7 d 3 A TR 1 R CGHE
0.3 m), Fedklk (BHE 02 m), JEEIE. BEFT.
HNXHPRE (& N & 46.4%) 261 kg/hm?. BEfE —
b (P,05. N JFT 2505 54 46%. 18% ) 326 kg/hm?,
LA R ARLE e R AT — RPN, % DR E
T B I AN T AT . & i S A B R R 2
B IRIRWIAGZ, WA, BPTIGR .

£1 2018 FiXIKMEKF

Table 1 Precipitation in test areas at 2018

BB EKE/mm

He 25 s
LS Effective precipitation
Growth stage ; N N
R#MEMC  H#MMC i MC
SW—SD 47.1 47.1 47.1
SD—TI 231 231 231
TI—SA 190.0 190.0 190.0
SA—MT 434 83.7 87.9
St Total 303.6 343.9 348.1
20042017 &3¢ 1y 201.9 242.4 272.0
Average from 2014 to 2017
VEOSW: $EFI; SD: HIEIHA: TI: RETRAUA: SA: TERMI RN

MT: Jl .
Note SW: Sowing; SD: Seedling stage; TI: Tuber initiation; SA: Starch

accumulation; MT: Maturity.
1.3 MEMBESH%
1.3.1 £EAKEMNE

NG Ly AR K, 7l
TESRRZHEMAT 1 d (4 H 18 H). HiH (5 H 25
H, SD: HEi#D. I (6 H10H, TI:
A e E (7 A 14 H, SA: JEHHE
WD AR, MR (8 H 5 H L 25 .
9 H1H, MT: B, HEAR 5 em 814557
TEME S R 2 8 A+ )2 (0~20. 20~40. 40~60.
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60~90. 90~120. 120~150. 150~180 cm F1 180~
200 cm) HY--FE, fF 10540.5 CHITEIR FHT 515
TR EKE,

132 x3ErikE (W, mm) +H5

W=hxpxwx0.1Nv, (1)

X h BEEHE (em); p AR E (glem®);
o NEFEFEEKE (%); v AKKIZEE (glem®);
0.1 N R

B iR A A A P K B AR
T K E N EAEIIE .
1.3.3 HEREM T

KA 5 X —HEMAME T T SR EHRE S/
X#% 5. 10, 15, 20. 25 cm - EHEE R KRN
FiAE Y 2 PR E R, JE0 il e & A SR T
L BRI AU TER AR R IIAIOR IR IE B A T
JER RIS 23 B3R (07:00). H4F (13:00) Fifs
e (19:00) [T-3IRE, 44EF WITER e 7
IR . HIERE R PrREs 3 ol e r
SEIIE o & A A AR B IR N &R B I
H 3535 IR SRS 318
1.3.4 FElz

Rpi L A SR E ARG, SAEkE
BLIZEL 15 PR Z AT, Hok s/ R4 i
B3NS, KAI% (>1509), = (75~
150 g) N (<75 @), Jr Al AE R S A A
EMANEOERR R, SR SR g Em R,
TS A R, R FINGRA N XS,
0 3 KE S P E T B A T A P i g S A 3
Pl 15 PR B8 FHEAE 2 AE 105 C NHLF, #r8
FARFHEE K EMTE &

PR (%) = (RZEERE 759 ML R &/

AR AT E ) x100% (2)
A KE (%) =1- (15 DR EHhEXT R E/
15 PRS2 B 2R i &) <100% (3)

T rrg=/NX SL = < (1-HRZEEKE) (4)
135 REE K=+ H

RN X PR+ ZRE . T —
R AKALEER AR IS XA = AR R E VB TR AL R K
thh . GREALEFHABEFEKE (ET, mm). i
ﬁfﬁj’i)

ET= (W1-W2) +P, (5)

X P ASERZELEFH =5 mm GRFHFKE; W1,
W2 73 A A A Tl i R Rl 20 1 3K Cmm)o

1.3.6 Ka# Mz %E (WUE, kg/ (mmhm?) )itH
WUE=TY/ET , (6)

A TY NORE TR (kg/hm®); ET N&4EH
B HFEKE (mm),
1.3.7 253 st

BCASHYR/NXSGRTE, e i i t, SR
FanE 3 Ju/kg, dERaE 0.6 Ju/kg, SV N
EREE S E RS TE RS G 1
1.4 Gt

X FHl Microsoft Excel 2016 /4 kb #5040 K 1E &,
KH] SPSS 20.00E47 75 22 43 M AR R 04 s SR A i
N ZEY: (Least Significant Different, LSD) i
ITREMR . S B R S R IEOKE
S B BRSNS B 3 R -l 5 AN EE IR
KA IRERFIMEE A K IR
FEREARFEA, SmPhr- &, mEEER, LK
M EIEEERARIIRAN 3 IKE R, Fabrdt 9 4%k
PEEAT Pearson AHC RECTHE, I 2 P A 56 e FH OUAN
A (T

2 BERE55h

2.1 BEARx 5~25 cm T B LR ERIENE

5 CKAHLEL, .\ H . M 2h B 28 0 b 22 Rl i
5~25 cm IR, PM ALERS>HIMEIE 1.6, 1.6
1.4 °C, 1M SM ALFEAE & dn A EIKT CK(P>0.05)
(E L. EESSMAFEGN I, 555
FEMIFEMIAE . 75 SM AR, B pe M4 d
I 3 38R 73 ) CKB#{I£ 0.3~1.3 'CTHI0~1.6 C,
MIRAEZE Y AR GE A AR SR IR R A K5 (LA 1 224
an b, SM ACEEE A B I A RIEE S CK IR R
VIBNEHTEREZES. £ PMALFTR, B . B
LR R I B IR R i CK 3 0.8~2.0.
1.1~21. 1.2~17 C, KIKCARZIH. s H
TR RO . R, SM ARBRAE L, ol i AR
B R MK T CK, (EAEM SR E & AFH
B - R A CK B IR /e PM ALERTE &
LR BB I AL CK B A 5 ik 1) 35 43 RS

PR AR B R H I A b 33 B TR AR R
WA AR S R A FAEGE AT CK>SM AR EE>PM Ab 2,
HEHFIA CKSPM ARHESSM bR, i 24 Rl
CK>SM AbHE>PM Ab3E ., FEaEfEh . H. Bz
VPP T LR B S A RIS 3, SM ARERTE
R bR R AR E PR T PM AR, T TE L
i 24 UM T PM &G
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25 F I RN 5 R Growth stage and potato cultivars
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Fig. 1 Mean soil temperature in 5~25 cm layer of soil at different growth stages in different treatments

2.2 BEFHRXT 0~200 cm TIEM K EHIE N
FH 2 BT 50, BRAERhAS AL FE 38 K & 5 3%

TIEW K EREF A S CK LR EERI, £
BB R R ESFE BB CK v 19.3 1 54.2 mm.

ZAN, NHEERA, BHAHSNMEERE L EREER. e Z2 e, 2 N E A
HoKpRm S m T, R, b, AR Y 0~200 cm L ZE B KEE S A P CK &
RG], 0~200 cm Iy KE, BEAAFEAS 18.7~43.1. 23.2~49.4 11 37.3~49.0 mm, [&]i SM

AL CK 207K 24.6. 29.5 f1148.9 mm, 2 /ME Ak
H (SM. PM 4bBE) o3 25 (HE LB % il
Th R4 AN [A) A 7 I 3 K R TR RS e 52 B B B K
B R 25 . WHTIA—m g, S abE
M g K B AR VA AR B IR B K E, R
DAL 2 5 it ot 5 48 S R ZETE A 2 Ve B R R B O K
Bkt 7E . TEHIT I, 2 MER AR 0~200 cm + 2

5 PM AbHE 35K S CK MR LE [F) — s A b3t
G 2. AR B, A IR E
R AW ZA> rhh > Fgh e Rk, SM ALBRAE - fi i
Ty % 25 2 IR PM A 3 AT ARALL R 5 K AR
FRLAL, {0 2 P 5 A0 3R LI K B CK SR TE
Al —dhfh LR RE 2R, AFE MM LUK, 5
/N

500 a LhFE treatments: gsSM ®BPM @ CK
I a
bzb @b ad, " aq a . 2a
[:4] c L o
5|HES N C a g =bh a [
400 o[ E a ] o R
=) aaa a4y aab ‘Eﬁi‘r‘ :E:H aaa ada 5D :E” e a =) [ 3
g £z - MEE W mz M Al Ea i W
ES e NEE BEe MER ONEH e BEE MER NS NEH om 4 B g
i 2300 NEET MR NER MEL MEERD MEH N L DI Eb ME B L i
2 A NE NEED MERD N MR MR NER NE NEE NS R N e
X3 NEE] MER NEE altd  MER NEE NEE NE NE B NES B R &
i Mo N NEE N NEE N N N NER NER R N N N
= So00 FAEE MR DERD NEERD NER MEED REED NER NEH MR NE B NE ik
B Z elr ] \o 7] ][ | 1E | i ] [ed] 0 [4] 2 [ae] () I 1]
B o= \1- 1 B o =1}, o - | ] * <) * ] * [ +* -l
I3 L L MEE MBI NEE MER NEE NEE NEE it Iy | B M g
3 N N NEED NER NEE N MR REH N N M ol N iy
e [~ e [+ . [<] 4 [ X [ X | & 1=
100 o | | =1k, o [ [] ¥ L1 ¥ =] ¥ ] b £
N NEE N N RN NEE NE NER N N NER NEH N N
N NE NEE MR NEE N NER NER REED Ne NER NEH N N
A MER REH NEE NEE MER NER I ME b N B e -
o LA NEI NEET MR MBS NEI L NER DR NER NER . NE ld | NJE il
SwW SD Tl SA MT | Sw SD il SA
HLA(EMC) H#(MMC) 1 #4(LMC)

A I A& AR Growth stage and potato cultivars
A2 ARAETEHAZELFIHN0~200cm EEKE
Fig.2 Mean soil water storage in 0~~200 cm soil layers at different growth stages in different treatments

23 BEAAMSRESENTMN

2 Al %0, SM A1 PM AbFH 1Y RE 3 25 1 i %
PO ETEE, H2 MEGAETER. MR
IR R, AT R DL PM A HE IR K
5 CK AL, 7E5.. Wi b, i g+
B a8 HF RS 32.6%F1 22.9%, {H 7 H b Fil
b, PM B R KT SM B, X AR R
BEMRAS BN AT A 0, R R 7 5 A RS R R
U B MRS RO PR e, T R R T

10

7P, (B R AT RERT Bk Sl B s B RN T A
SRR ZE . A, SM A PM ALBEYRE B 25 52
it ol B S L A R R R, HL 2 N AL
Ly e T PR o R R i 2 R CR PR G R R —
F E¥ TR, (BRI L, B SR
PR T 2 M R AR R I B A T S LB,
7o il BT B I R R DU RS B> th . [,
K I3 =2 17 s A RES Bl 8 I BETE AN [R) 24 1 B 4%
B S
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P AR ) AR S R AT S, 7 o R ER LR,
AT 28 0 A (1) B T B T
~10.5%. 10.6%7!1 15.8%. AHI<HTHI, H5FhE
AT SRS EHAE AR E (r=0.584),

i =5, CV {E 731

SRR (r=0.927%%) 2EMLEFEIEML, KY
7 o AC TR i R B B S T B 0 I
i R SE I, T AR S B AN SR B AR

k2 FTRARETHAEZZEASEMREF

Table 2 Tuber yield of all potato and its components in different treatments

A Bk LAV/STE 214 R g T2/ (kg hm?) & il 2%
Potato cultivars Mulch treatments Tuber number per plant Potato weight per tuber Dry tuber yield Commodity rate
SM 3.140.1ab 65.440.8a 2480.0444.1a 60.940.9a
L3 PM 3.340.2a 71.532.9a 2490.6429.7a 62.1+2.0a
Early maturing cultivar CK 2.840.1b 57.9+.2b 1873.84132.0b 49.9+1.8b
CVI% 8.2 10.5 155 117
SM 3.440.1b 114.8+1.0a 3697.3+181.5b 82.1#0.9a
i PM 3.740.1a 118.240.8a 4600.9112 52 80.9+1 52
Medium maturing
. CK 3.240.2b 96.6+2.1b 3039.5486.7¢c 76.540.7b
cultivar
CVI% 73 10.6 20.7 3.7
SM 4.140.1b 104.340.3a 5108.3%73.1a 82.140.3a
M 24 PM 4.340.1b 105.941.5a 4975.2+100.8a 83.6+1.0a
Late maturing cultivar CK 4.640.2a 78.741.4b 4103.84166.7b 72.343.2b
CVI% 7.0 158 115 7.7
PC - *% *k *k *k
MC - * *% *% *%
PC>MC - * o o NS

¥ OPC: ffl; MC: B CV: BRFE: F—mMM N, FIEEEEANRFERRZERE 0.05 BEKF. “F**53j3R P<0.05 A P<0.01 T3E4H
Ky NSHRETLEREER. TH.
Note PC: Potato cultivars; MC: Mulch treatments; CV: Variable coefficient. Average values columns with each potato cultivar followed by different lowercase

letters in the same column indicate significant difference at P<0.05. * and ** represent significance at P<0.05 and P<0.01, respectively; NS represents

non-significance The same as below.

k3 FARARET HALZHKEF RS A AHE
Table 3 Evapotranspiration and water use efficiency of potato in different treatments

FEKF/mm

FEIK LR Water resource composition

A A ) FeK & LK R
. Water consumption L . . WUEp
Potato cultivars Mulch treatments " Precipitation amount Soil water consumption amount
amoun
SE/mmSum  ELHI/9% Ratio A E/mm Sum  LL4i/% Ratio
SM 188.842.3c 303.6 100 -114.842.3a 0 13.140.3a
2
Er‘_“‘ ) PM 207.845.2b 303.6 100 -95.845.2b 0 12.040.2b
Early maturing cultivar
CK 233.543.5a 303.6 100 -70.143.9c 0 8.040.7¢c
SM 242.343.9b 343.9 100 -101.643.9a 0 15.34.7b
2
i PM 248.542.8b 343.9 100 -95.442 8a 0 18.5140.6a
Medium maturing cultivar
CK 290.845.1a 343.9 100 -53.145.1b 0 10.5#0.1c
SM 262.948.4b 348.1 100 -85.248.4a 0 19.440.6a
2
e PM 260.946.1b 348.1 100 -87.236.1a 0 19.140.5a
Late maturing cultivar
CK 310.336.0a 348.1 100 -37.845.8b 0 13.240.3b

pPC
MC

PC>MC

Fk

Fk

*

Fk

Fk

F%k

M WUEp: 37 Rk FIALACE.

Note WUEp: Water use efficiency based on drying tuber yield of potato.
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2.4 BEAFANDREFKERKSFIAMERNZG

W FEESRELEFTNARKEZ (303.6~
348.1 mm), Al R A WIS g Ik
FELLBII T 0% (3% 3), FRUIRT0 B B K 5 58 4l
SR A S E AR FR I A S5 R, IR o5 b 3 4358
KRR A TE, BALBES & 5 g
IKTE AN A A FREESE . 5 CKAHEL, HikRe
BERRSREEEFIMKE, YR 15.4%.
FE SM LS, AN[R] i Ah B 8 AR FHFE/K B AL CK
PRIER BN F2 (19.1%) >3k (16.7%) > M3
(15.3%), 1M PM ALBENIZRBUAMEZL (15.9%) >
A (145%) >H#h (11.0%). I4h, 5 PM AbBEAH
EE, SM ACBELE S S A bR 2 b FEK 9.2%, TMAE
i BREGERP EERE ER

k4 TRARETLAELLT LEKS.
BREEFEAFERFNAAXNR

Table4 Person’s correlation coefficients between soil moisture,

soil temperature and dry tuber yield and yield components of potato

during the whole growth stage in different treatments

mn A PR e bR +HK iR
Potato cultivars Trait index Soil water storage  Soil temperature
e 4
B ARG B 0.630 0.343
Early maturing L35 0.849** 0.507
cultivar TR 0.879** 0.206
N LRVSAE 2 0.634 -0.439
ik
Medium L2 T 0.890** -0.856**
maturing cultivar TR 0.781% 0556
CVSTE -0.621 0.475
g 24
Late maturing B 0.962** -0.781*
cultivar e
TETE 0.841** -0.816**

SM Fl PM AbEE¥S e W& 2 = SR T E Kk
PR (WUED) . 78 22 /E 5\ s RS Fh 1Y WUED
B OCK KR & 49.3%~63.7% . 46.0%~77.1% F1l
44.2%~46.9% . 33t — 43 it it FORN 78 56 A4 R AZ LA
JSF, A R 5 AR R WUED A WY 553 5
BARRIN: 16 SM HE R, ANHESF WUER
CK IFI R R I B3R K (63.7%), 1. Bz AHE
(46.0%, 46.9%); fE PM KbE R I 3% 8 kv 34
(77.1%) >FL3 (49.3%) >k (44.2%). 7] W,
SM AbHEFE RS | WUED &2 = T PM AL #E,
{ELE G AL BB ZCT PM AL3E, R 2R B S
PM BHAHIE . FHIRM TR, SRE B S5HKE

12

AU e (r=-0.755%), 5 WUEp & /& 1EAH ¢
(r=0.959**), FH] SM. PM Ab3iifi i 2 FE AR A
FEKERAS MF A A KR 2 nT R A 3%
K, IR T KRR
25 TIEKAESREFENKR

SEFHIBEEKES SR SR ETE R
e FE IEAH G, 1 4 AE B AT 340 R AN 5 M A i P T
PR EREEAHEK, SR PR R
BEMRRKR (R 4. KRR, pRibFr L, &
5 JE KA R BE o B8 2 e B R AR B
TR R 2 s BAERE PG b, S
AL AR A B R M AT

20 43 M R K A B 5 28 AR B 2 A o
BRI, &P S8 E kg E S 24 F
TR AT IEIR TR E SRR KPS
A S LIRS B IEARDG,
TR AR AR L Ry B 2 IEA G, fErR . BBkt
Fh b R BRE A, &, SRR
PREE R Z i oM B Sst R R voE, 24 OKIR
b28 i} =AU E S N TR G ne: ¥l e 3/
FERIFEMAAECR 5 & K BT i R 7 5 1) P DR 37
BB, N 2K A KR T SRR I 1 IR ROA
15, IR B A T X KR AT IR 7 2 2 N A
iR A4 2 I S i TR R R B L
2.6 BEMEN DREZFUENFMN

KT, FORBEFT IR 52 R 7 HETBUN
BRERBERMWEREFHHRA, MoBFREF N A%
0 so/hm? 5. [R5 ESITE DA UK, HhLE
TEATAEBR LT B 2 AN G I 55 2 70 AR R sk, 7 e
BN A i T FF . 1R 5 Al AL, BREEFF IR
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Table 5 Analyses on economic benefits of potato under different treatments

i FORAEAT AT/ BEAN JEY PN 22 GRS
R ik o U i
. Plastic/maize straw/ Labor Input costs/ Output revenue/  Economic benefits/ i
Potato cultivars Mulch treatments o , . ) . ) o ) o ) Output/input
(ot hm™) (T hm™) (T hm™) (ot hm™) (t hm™)
SM 0 3600 12 270 21705.8 9435.8 18
2
PM 1800 9000 19470 25678.2 6 208.2 13
Early maturing
cultivar CcK 0 2700 11370 15286.8 3916.8 13
. SM 0 3600 12 270 51383.8 391138 4.2
i
Medium maturing PM 1800 9000 19470 58 327.1 38857.1 3.0
cultivar CK 0 2700 11370 399826 28612.6 35
B SM 0 3600 12 270 56 396.4 44126.4 4.6
Late maturing PM 1800 9000 19470 62 682.2 432122 3.2
cultivar CK 0 2700 11370 45019.0 33649.0 4.0

VEOBRHBBE. ATAN, S ACBLEI AR IRE 5700 Jo/hm? JEEL 1800 Johm®, ARZ 120 si/hm?. HLE 1050 J/hm? A .
Note In addition to plastic film and labor costs, the total input costs for each treatments include seed potato 5 700 Yuan/hmz, fertilizer 1 800 Yuan/hmz,

pesticide 120Yuan/hm? and mechanization 1 050 Yuan/hm?.
33 i
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R eE R A RIRIR A, (R EmAE
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Effects of Different Mulching Methods on Soil Moisture-temperature and Tuber
Yield of Potato Cultivars with Different Maturities

MA Jiantao®, CHEN Yuzhang®, CHENG Hongbo?, LAN Xuemei', LI Yawei®,
LI Rui*, CHAI Yuwei', CHANG Lei*, CHAI Shouxi®”
(1. Gansu Provincial Key Laboratory of Aridland Crop Science/Gansu Agricultural University College of Agronomy,

Lanzhou 730070, China; 2. Gansu Agricultural University College of Bioscience and Technology, Lanzhou 730070, China)

Abstract: [Objective]We aimed to deeply investigate the effects of mulching patterns on soil moisture-temperature
and tuber yield of potato cultivars with different maturities under semiarid rain-fed ecosystem. [ Method ] The effects
of mulching practices (whole maize straw strips mulching-SM, plastic film mulching-PM, traditional flat-planting
-CK)on the soil water and heat status, tuber yield and water use efficiency of potato in local typical cultivars of early
maturing (EMC, LK99), medium maturing (MMC, Kexin 1) and late maturing (LMC, Qingshu 9) were studied by
open field experiments. [Result] Compared with CK, both SM and PM treatments significantly reduced the water
consumption of all cultivars of potato during the whole growth stage by 11.0%~19.0%, and the soil water storage
capacity of SM and PM increased on average by 24.6, 29.5 and 48.9 mm from the EMC, MMC and LMC,
respectively, and there was no significant difference in soil water storage capacity between SM and PM in the same
potato cultivar. Compared with CK, The average soil temperature with PM treatment of 5~25 cm soil layer during
the whole growth stage of EMC, MMC and LMC was 1.6, 1.6 and 1.4 ‘Chigher, while the average soil temperature
with SM was slightly (P>0.05) lower than that of CK in all potato cultivars. SM and PM significantly increased the
fresh weight of single tuber and commodity rate in all potato cultivars, and thus the drying tuber yield of all potato
cultivars and water use efficiency (WUEp) were 21.6%~51.4% and 44.2%~77.1% higher than that of CK,
respectively. The tuber yield and WUEp of SM were similar to those of PM in EMC and LMC, but in MMC, both
tuber yield and WUEp of SM were significantly lower than those of PM. [ Conclusion] Based on factors such as
potato cultivar maturity, soil thermal-moisture utilization and tuber yield of potato, SM is a kind of clean production
mode with high-yield and high-efficiency. It can significantly improve potato yield and water use efficiency.
However, in order to obtain higher yield and water use efficiency in dryland area, a scientific combination of
different potato cultivars maturities and mulching pattern is needed.

Key words: whole maize straw strips mulching; plastic film mulching; potato; soil moisture-temperature; tuber yield

TAEGREE: o F

16



