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1 #MRERZE

1.1 58 X

AT 2013 —2015 45457 2 FH S 3 H 2 K3k
FARIE AT o WG DX T B R F 96 X R R
ANELZARRE, WK 1 800 m Af, fFEZEKREIS 1 000~
1 100 mm, P& 350~550 mm, —:LL FARERT &4
7 7~9 A, FPHSU 74~8.1C, T 140~
170 do 1 1, ARFE MM 1970 —2015 4 2 4T 24 % f &
AIEN, 2013—2014 4 FKAE, 3l G P S5 B 5

300

(430.4 mm) & 51.8%; 2014—2015 R F/KAE, &
K R RIS 7.9%. 2013 —2014 FE 52 BH JL %K
SRR 653.5 mm, Hor S A BRI A 564.6 mm,
AR 86.0%: 2014 —2015 4FE 8 [ L K &k
396.3 mm, HrHHBZEAFIHEWERY 283.4 mm, 4
TR 71.5%, UG T DL, e dm K R M DR 35 AR B IR K
ST KA R R FVE ) = B AR DG . 5
R, A A, BRI RAR, BEHE 0~
40 cm HHUREEH 7.5 gikg, IR 58.6 mg/kg, L
W 8.4 mg/kg, HBHN 90.5 mg/kg, JRIKEEAE JIKT-.

1 [%F§ & Precipitation =~ —o - £ 471 Average for years
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Fig.1 Precipitation distribution during research period (2013-2015)

1.2 Rt

R0 VIR AL T o5 B AT (STHIMD) o VR A B o5 Hb i
(ST+DM). A ARFE &5 (ST), LMEGHHE (CT) Jyxt
W, L4 AN REE. RRAGEE 3 IRER, L 12 4NN, DX
A 4 mx9 m =36 m*. Y FHHLBHIE, RAZXRE
Wite BHEAEWF: 1) JFIALEE 2012 4F 10 ARIEK
VEMIBCR G B RS R AR e, R A B Al K 22 A 7= 1
S SRR ML, AT ] B R A 4 kb, BHEVRE 30~35 cm,
B PEIAIRG 40 cm, SR )5 45 A AN 8 55 7 N T AN, IR
4 APE7GE S E, 10 AV BIGR B R4
B, JEATIRRRRS, a5 45 AN A 5 7 AT 4
W, K4 AW7E D%, 2) LGHHELER 2012 4
10 AWIRKAEDINER G REAT A e, SR W AR A 2R
PR 1L-220 L AR LR 38, B RS
15~20 cm, BHEHUBES 1 K, IKEE 4 A /% SR,
2013 4F 10 H 4 H SRR FHBOR GRS AR A
lﬁ'leEﬂBku&r /d* }:/HEIZ:IEJE ﬁfﬁlﬁﬁik[ﬂ, ?)\
4 AP OR RS, SR E T 2013 4F 4 H 25
H. 2014 4 4 H 18 HitATHH, 2013 4510 H 4 HA
2013 4E 10 A 2 HkE 473k

IRIGH R ZEAEY N A oK, A EE T — R AR G it
fE. FRFEAE R AT E S, G ERE
WA IR S MR E 1 B 7 5 B 9 000 kg/hm?, B 56 R
5~8 cm; HufEN R OEGERE (96 0.8 m & 0.008 mm) .
I IAFCREE . U SR AP 3 5. RAP
VEFREE 720 WEAEATRIE, 9817 60 cm, 44T 40 cm, FE
BE 40 cm, PSR 5 JTER/Mm?, %G 5 em, Tt

B 2 ke IR T7 A G RKBFAT RO, i KA (4
7% 30 thm?, JEZ 150 kg/hm?, %% 150 kg/hm?®, iR
B 150 kg/hm?o ARG I REAT N TR
1.3 MEMBE KA
1.3.1 BIEHIHARIEAT

TIEARTCR fE 2012 4E 10 H YR AL BERT A
2014 4 10 HYISREWGRG, R JIES e o~
20 cm F1 20~40 cm 12 S HARUTR, U IR
Bl HHERLBRE (%) = (1— 3R F@/ﬂ%@
L) x100%, 3% L UL I E 2.65 g/em’s

TIERI RS R AE 2014 4F 10 4 SRS,
¥ S M 5 S HLVEAE 0~200 20~40 e A 2R AE 5
RAAE, ISR s AR KT, W RIS R AR
PERCEARZIA 1 em /NPASIEGIBRA WA B, FIH
TR HURR 2 P [ SR AR IR R 2 3 A B e 1

>0.25 mm FAZ RS EM, DR0_25:Z(W,.) (D

A DR0257'7>025mm TIPSR, % W R
INE I - N e

+ ek 5y ffb %E W GER. . R,
BRZETE L. BREEIE AL W, R BE 0~
200 cm )2 HIEAK G EE

TIEE KR W= hxaxbx10 2)
Af: whTEEHEKE, mm; 2 N HERE, cm; o &
AR, gem’s bREEHUKSEE, %.

ek KB ET=W,—Wy+P 3)
X ET, WEWREKE, mm; Wy WFENT LIS KR,
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mm; W, WWCRIG TIEEKE, mm; P OGN,
mm, R FIEEKELAEYR KR 2m LR EES
KEI .

KRS, WUE=YIET, (4
X WUE JpKARIHZCE, kg/(hm>mm); Y R 7EY
i, kg/hm?’s ET, A{EYIFEKE, mm,

1.3.2 L&ZEA KA

TESR A F I OF e, 2B k),
FEAIXBHLER 5 AR E VEYIRE i F0 2240 S B3 A2
o FRRE SR AR Bk i i, Db B R R AR K
MR B E 2O R AR (W B . AR D 135
ARG B AL
1.3.3 L4EF®

1EL R ], R I DS AT 00, 43 T
WFEK (>150 g). 1 (75~150 g) NE (<75¢) A
R ERE, HUER. By DNELLCEME R,
R (%) =P 75 o UL IR/ A X 100%1,

[ 432 #T Before treating

ik %
)

0~20 20~40
+)Z Depth/em
a. HIRAEBUTTR

a. Soil volume quality

1.4 it
FJ EXCEL 2003 &, K SAS 8. 0 3 Hr 454 %4
PEREA TG 0 # o

2 HREDMH

2.1 RMEEAFREBEAAN LIEFIRERF M
HE 2a W%, 2014 4 S ZCHR A 55 BHERX
TRHE AR R LA EE T (2012 4 10 AW ¥R
FE%. /£ 0~20 em 1), STHIM AbP il o4 W3
(18.9%), ifif CT 4bFH 20~40 cm -+ J2 T IR AAFU5HH 45 Ab
FRRTIE AT e m (4.5%). ST+HIM. ST+DM. ST AbFE 0~
20 em )2 TR R 2 il L CT Ab FEFRAIG 16.9%1.8.1%
1 9.3%; 20~40 cm )2, A[FVESEAHEAEE I AR
JiE S B L CT ALFRFRAR 17.3% 14.6%F1 12.2%. 1] I,
TRRA T 5 FEAF AR AA 7 o S AL B, AR AR Ge Mk,
AT R AR LI R U S, DARAA T 55 RS FF A 2R 5 A

B,

B st+iM [ ST+DM ST CT

65

D
(=]
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o
o
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33 A TR
Soil total porosity/%

W
(=}
T

|||||||||||||||||T|I|||||| Tl

[TATATATAY -

45 .
0~20 20~40

+)Z Depth/cm
b. 3 RSLRRE
b. Soil total porosity

T 1. STHM A E S ATFTAL M, ST+DM AR E MG B, ST A ANE AN, CT AEGBHERRL. 2. 12, AF/NG TR R A PH]

5 (P<0.05). T,

Note: 1. ST+JM: straw mulch with subsoiling; ST+DM: plastic film mulch with subsoiling; ST: no mulch with subsoiling; CT: no mulch with conventional tillage.
2. During the same soil layer, different lowercase letters stand for significance at 5% level, the same below.

B2 FEAZET 0-40 cm LRABL EFE IR LA
Fig.2 Change of soil volume quality and total porosity at 0 ~ 40 cm depth under different treatments

P W HPVEARHE T 998 LR R 48 Lb 4k 2 i I 2 88
HLR A JZ s (B 2b). ST+HIM. ST+DM. ST
AbFE 0~20 em )2 L 3EFLBREE 23 Le A B A S S A
16.9%- 9.3%#11 10.3%, 1fj CT AFRAV L AL FR RT3 2.2%,
ZSRRIEF BE KT 20~40 cm 12, ANEE 5 HHEAL
B - AL RURE 43 31 LU A B A 25 8 e 14.0% 11.1%.
8.5%. ST+IM. ST+DM. ST A:Ff#) 0~40 cm 12 F1
TIEFLERE /3 L CT A HEFE 7 17.0%. 11.7%F1 10.9%;
RS s G E &5 7 AT PAERME AR B fS , Refd
BHZ T IEFLBUROUAS 21 525 0055
2.2 FANMGETFTRBZAXNTHELZEARKSEN
A

AU RS e 1 A SR A2 SR - 4 ) S R AR
i, RERE S [A] LI LS B, I O A g
PR 1 B T B2, ek 2 R S HHE AL T S, 0~20

cm )2, >5mm. 2~5mm. 0.5~1 mm. <0.25 mm %
AR I U E PR R AR BRI &, 1 1~2 mm
F1°0.25~0.5 mm FifF BURARECER ARG LicRe e, ARIRAE
6.0%~10.4%2 17, >0.25 mm HLHEER E P [ B AR5 8

(DRy»s) ST+HIM. ST+DM. ST Kby AL G #iE
FRE 45.0%. 28.0%. 27.6%, 1M1<<0.25 mm HUHALEPE
A1 5 A R VR A P 5 45 b TR L A% G R A T 85 25 PRI o
20~40 cm )2, IRIA A FANFRIZE 55775 2~5 mm. 1~
2 mm, 0.5~1 mm. 0.25~0.5 mm 4% IR E P
VHZR A 38 B 1 2 IR T sk, 17 >5 mm IR
Feoe M R AR S BB T R I 23 #. STHM,
ST+DM. ST 4b#>0.25 mm HUAES & P 1 58 A Ei e 44 45
FEGEHHE 4R 16.3%. 6.7 Al 6.8%. AN[H) 78 o HHEAL
<025 mm HLBRES @ P R AR Lo AL ot AL T 1
FRRAR, BRIEN 11.0%~27.0%. WE 1 s,
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T1 FRELET 0~40cm T ETIERABRBFHREST (%)

Table 1 Distribution of soil aggregate size classes under different treatments at 0-40 cm depth
— .
+5 b3 SRR Aggregate size classes/mm
Depth Treatment >5 2~5 1~2 0.5~1 0.25~0.5 DR <0.25
ST+IM 2271a 18.78a 9.48a 16.07a 7.98a 75.02a 24.98¢
ST+DM 21.5%a 11.84b 7.61a 16.97a 8.29a 66.24b 33.77b
0~20 cm ’ ’
ST 20.88a 12.38ab 7.94a 14.36a 10.44a 65.99b 34b
CT 18.04¢ 10.08a 6.24a 11.83b 7.18a 53.37b 46.63a
ST+IM 30 78a 15.14a 6.60a 12.60a 7.31a 72.42a 27.57¢
ST+DM 30 15a 12.58a 5.07a 10.92a 7.71a 66.43b 33.57b
20~40 cm ’ ’
ST 28.50a 12.30a 6.09 10.81a 8.73a 66.46b 33.54b
CT 28 4la 7.53¢ 6.91a 9.39a 6.23a 58.47b 41.53a

e 1 STHMGRAA B s FEFTALEE ;. STHDMOUVRIA B s M IRAL B STOOVRIA AN s CTUARGRHEAL L. 2. FIZIARNG FRERORAN AL EL N 2258 B 2%

K (P<0.05). R

Note: 1. ST+JM: straw mulch with subsoiling; ST+DM: plastic film mulch with subsoiling; ST: no mulch with subsoiling; CT: no mulch with conventional tillage.
2. Different letters indicate significant differences (P<0.05) in same line. The same as below.

2.3 FNGEETRBZEAXNNIRELEFHLIIEKS
=RpA
RG], AT A4 E H E R E KR SR
Wi S E T A V)R R 2013—2014 4F, Sl &N
BRI, SR SRR IR AA T 555 BN 0~200 cm
TR T IEE K ERALGMAEAL TR N 9.9%~14.9%, LUK
FAZE s MBS Ab . (ST+DM) MRS N 23 (B 3a). i
N, FEKA P, ST+HIM. ST+DM i ST kb1
Ae i F M 0~200 cm T2 HIEEKE, o HlEAAEGH
VEALEEIE TN 10.0% 14.3%F1 9.4%. 7 A% 8 A,
R NTKOG ] TR, KERKIEN R, %
AL K oy A BT (P 3D ANV e B AL BE,
AIRFAL G E BE W] 4R 0~200 cm )2 H3EE KB
ST+HIM. ST+DM. ST Ab# V-3 13 & /K F4 CT Ab3 5y
WL R 15.5% 15.9%H1 12.3%. 8 HHH)~9 A%, 5%
BHENPZETE i~ I KW, FEKBEm, 2R, it
oKy R AL (B 3). STHIM. ST+DM. ST AbFikb
PR 438 KB4 e CT ALFL 25480 11.8%. 8.1%F0
7.9%. B EWGRIT, BT FROK IR 7oA A5 AL HE - 45K
O ST+IM
550

a

500 aa by

450F .

C 2 b
bHb c b a
b
400 + b
c £ c
350
300 1 1 1 1 1

Eiizuy I e B B ek

+ 3% /K& Soil water storage/mm

Sowing Seedling Florescence  Tuber Tuber Harvest
initiation  expansion
A4 7 # Growth stage

a. 2013 —20144F
e F—W, ARG FRERRAGEIN 2 R B (P<0.05).

SPRGUIH KT, IR AR 70T 0~200 cm
T2 K B R AR G W R 8.6%~15.6%, LA
ST+HIM b BRI PRIK B e o i 3%

Wikl 2b, 2014—2015 45 SR EAKFIN (R 2]
B, BRAN A AR 5 7 2N T4 8 /K R 34 0T
(LG HHE CT A3 BE 3N, H R 56 i A 21+
K AR B RO B i, KA S5 RS FT AR B IK 2 o« STHIM
F1 ST+DM Ab#E 0~200 ecm 1 )2 T3 E /K& 55 CT 4b
L S 4.8%F0 7.0% . R A K] OF{ERIHRZETE R
W, B AR B W R R R SRS R A
A IOK > B R RIRERDN, AR B K BRI .
RIS G AN R 55 7 X e oK &, AR TR e E b
A AR FERE B b0, ST+HIM. ST+DM A ST kb3 0~
200 cm )2 HIEE KRR C+B ALBEHEE I 25.8% 1.1%F0
7.2%. HRREINAET G (BEER IR, K
KRN, S 3K R B A Bk,
RN SRR LK SRS RAERE E
S BB WIAIGRI, ST+HIM 43 0~200 cm + )2
TIEEKE A CT AHL G E 1N 18.0%H1 6.0%.

BST+DM  MST CT

300

a
a

250 &b b
200
150 F
100 F

50 F

+3 % K& Soil water storage/mm

DB Bl ok

Harvest

Eiczil L] FHE
Sowing  Seedling Florescence  Tuber Tuber
initiation  expansion

4 7 #A Growth stage

b. 2014—20154F

Note: During the same stage, different lowercase letters stand for significance at 5% level.
B3 AEALETFLAEALAFHO0~200cm LEFE/KE (mm)
Fig.3 Soil water storage at growing stage of potato with different treatments
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2.4 FREETRBEEARAMDEREE KM

TR TE 55 1 il e O R S O A I - R K 4y
RO, R LRFENAEKEE .. SREAKFTIHLIER
7 i AL B E D AR K IR B E - b B3, W R
DLVRAA 7 S RS AT A FR R et . 2013—2014 FF 520
BEEE WL, AN S G AR 25 U7 3 REARRR R AR 0
BAETHER S (N 2). LRI, HIAE
AL B B S ARG HHE, HEIRIA 15.5%~33.3%,
DL ST+DM AbFEbk s S8 S HZETE i R sk,
ST+IM. ST+DM. ST b3 P34 FEAAE = T 34%: CT b2t
S EPEE 12.8%. 9.5%H1 11.2%. 2014~2015 4F D445
T4 A SO R R AR iy R It O W 3 I a3, YRR 7R
6 R R R R S e T AR B AR TT AR,
ST+DM 1 ST+IM AbFRFEBRAA 170 il CT Ab 3L I8 2 4 iy
20.6%F11 18.5%. {EIRZEIE AR, RIAE a2 fsF4b
PR S TR, $E MR 10.0%~22.0%. 358 HHIH
R 2 1 2O AR A R AR KB B BN R, R
SRR EZEHUA BIRN (R 2). EIFEIH, HIAES
i AP R A T ARG HHEAL T 10.6%~17.8%; 1Rk
2R, BRI ] STHIM Ab B f T 84 2 1 ZEM A K,
Iy S CT AT 13.8%A1 20.0% . B3I, 2013 —2014

4, STHIM F1 ST+DM Kb H 1544 2 3= 254 43 ) 8¢ CT Ab 2
BB 23.2%. 18.8%F1 11.6%; 2014—2015 445 51#¢
CT AbFE SN 11.7%F0 17.0%. 7 W, ERFARE o5 H i
Ab PR REfEE SR AR KA IR R AR G, R S R AT A
e R R A & R AR K

2013—2015 R FTHIN, AN[FEAREE T SR 2 Hh
IR R Y R BT, A R IR A £
BNE (R 2). BEREIFE, 2013—2014 4F STHM,
ST+DM. ST AbHE%: CT ACEE R E 4, H9IE A 20.8%.
25.5%. 13.5%, 2014~2015 4E50 58 E T 78.0%-
107.5%- 27.5%; HEEIERIY, 2013—2014 4 ST+HIM.
ST+DM. ST AbFE4hleEm T CT 4# 37.1%. 36.6%
1 34.9%, 2014—2015 450 5 W& 4w 51.1%. 41.0%F1
33.8%; FELEENGR, 5 CT A4FEAMHLL, 2013—2014
4E ST+IM. ST+DM. ST AbFiHh b #B/EM &2y 5% CT Ak
PR 37.2%. 31.1%H1 19.8%, 2014—2015 4E43 7 i 3%
P 51.1%. 38.8%-+ 19.6%. 1] WL, VEIAZE&ANIAE o
Jr AR R S EY TR R, A FECHRIUN IR
FAZE s MRS AL S, A5 vh S BRI R A 7 o A AT AL,
XN LR EIERE RS K, /KBTS, AT
T S R R AR

R2 TRELEXDHEBEKIETRAIRM
Table 2 Effects of different treatments on growing indexes of potato

JF4£ Florescence

HeZETE il Tuber expanxion W3k Harvest

0y

posiil

Vear Treatment e EYil A N EViil E=2Zk R EViil =7k
Plant height/ Stem Biomass/ Plant Stem Biomass/ Plant Stem Biomass/
cm diameter/mm (g-plant'I ) height/cm  diameter/mm (g~plant’l ) height/cm diameter/mm (g~plant'] )
ST+HIM 57.0a 20.4a 41.2a 72.6a 16.5a 55.8a 64.0a 13.8a 87.8a
20132014 ST+DM 58.4a 20.8a 42.8a 70.6a 15.6ab 55.6a 62.0a 13.3a 83.9a
ST 50.6b 19.9b 38.7b 74.2a 14.9b 54.9a 61.0a 12.5b 76.7b
CT 43.8¢c 18.0c 34.1c 67.8b 14.5b 40.7b 54.0b 11.2¢ 64c
ST+HIM 37.8a 23.3a 35.6a 48.0a 11.2a 85.8a 52.7a 11.0a 160.0a
20142015 ST+DM 39.3a 24.0a 41.5a 46.1ab 10.8ab 80.1ab 51.0a 10.5a 147.0b
31.0b 21.9b 25.5b 43.0b 10.3b 76.0b 48.7b 9.9b 126.7¢
CT 31.3b 21.0b 20.0b 43.2b 9.4c 56.8¢ 46.2b 9.4b 105.9d
2.5 FMEETRBZAXAMEREFERKSFAA  FIATLBR S8 E L7 BAR &R m, P

eI A

3 EHEIIIHEAS R BT 4L e E IR &
IR, A AN 5 R Bt e s
= BRI 24, 2013—2014 4F K2% ST+DM. ST
ARFEY W T CT AbEE, P40 STHM A # & T
oA % AL BE, /N AN [ b 3R] 22 S O : ST+DM >
ST+IM>CT>ST. 2014—2015 R E i~ AL
SRR L T AR, R O A R DL STHIM A
ST+DM e b B3, 5l CT ARFEEE = 76.6 F1 28.1%:;
W DL STHDM A ST Sl i35, 43l CT AbPEEE
1 32.9%F1 58.2%; SR E L7 STHM. ST+DM. ST
AbPEYS B m T CT AEE, B2 50000 31.8% 20.9%
10.5%, EER 0 A CT AAEEER & 21.2%.
10.9 F1 12.5%,2014—2015 4F, 41~ J DL STHIM
I ST+DM &b B 5 4y Wk 2 53 i B00) RS 1 42.8%19.6%,

o

R 2 M S TR R 13.6% 8.0%. 1] WL, VRIAZE

GiHFVELL PRI ™ 31.8%H1 42.8%, HHHA SR i 244 i
S 21.2%F1 13.6%.

M1 4 AT, RFAZE S5 SRR L T 8K IR I,
FARVEDFE KR, BERSIEW IR R BE.
2013—2014 4, ST+IM ACFA/EWFE/K R4 CT AbH i 2%
FEAR 5.9%. IRFAZE G AR 555 30 S48 K R I RL
HY) R E m TARGMHE, HAEY/K o R R @07
R EI KR ST+HIM > ST+DM > ST > CT . ST+IM .
ST+DM. ST AbFEIVEM /K> FIF R CT AbHE 3 42
1 39.9%- 18.2%F1 10.5%, i DLGHA 7 5 A5 FT A #L1
VEMIK 73 R TR CR B K. 2014—2015 4E, RGBS
G A E AL, AN TG SE RS FT G N H 88 Ko R AR
WE R THREMHER IR, SLAED K 5 R 2% 24 i
w4 R % Bk ST+IM > ST+DM > ST > CT.
ST+HIM. ST+DM AbEEFIHED K 5 R %43 i CT ik
P E AR 42.5%. 13.0%.
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Table 3  Effects of different treatments on yield characters of potato
B B K Big tuber 13 Middle tuber /N% Small tuber S
4 B Total Total . N e s . e
Year Treatments Yield/ tuber numbe/ HH Tuber ) HH S 2 Tuber SR Commodity
(kg'hm?) (No-hm?) number/ Yield/  Tuber number/ Yield/ number/ Yield/ Rate/%
€ (Nohm?)  (kg-hm™) (No-hm™) (kg'hm™) (No-hm™) (kg'hm™)
ST+HIM 25 476.2a 268 005a 15 720c 11 820.0b 131 970a 11 808.3a 120 315a 1 848.0c 92.75a
2013~2014 ST+DM 23 369.9b 249 000b 35070a 12 311.4b 93 075b 8613.3b 120 855a 2 445.3b 84.86b
ST 21351.3¢c 215415¢ 32 040b 14 161.6a 86 130b 5397.3c¢ 97 245¢ 1792.5¢ 86.13ab
CT 19327.4d 211 155¢ 15 285¢ 42579c 87 525b 10 592.3a 108 360b 4327.4a 76.52¢
ST+IM 38305.6a 313 056b 159 444a 31 388.9a 67 222¢ 4 555.6¢ 86 389¢ 2361.1d 93.84a
2014~2015 ST+DM 32 083.3b 369 444a 132 500ab 22 777.8b 93 056ab 5833.3b 143 889a 3472.2b 89.18b
ST 26 944.4c 334 722b 113 056b 17 500.0¢c 106 389a 6 944.4ab 115 278b 2500.0c 90.72b
CT 26 833.3¢c 328 611b 128 889b 17 777.8¢ 67 500¢ 4388.9¢c 132222a 4666.7a 82.61c
x4 FREAEWNDREEKS AR
Table 4 Effects of different treatments on water use efficiency (WUE) of potato field
v 22 1 7k - He T = -] ok - INF 2k % ‘
q:'ﬁj\ ALl\}E ﬁ?ﬁﬂ fi%l;ﬂigl Wﬁ)\/ﬁ ‘hi%?)\47kﬂl 'ﬁ:*%ﬁﬂigl 7J</J *Jfﬂ )&X 7K5}*Ufﬂ§ﬁ$i?%‘i
Water storage before Water storage in harvest Water consumption/ WUE/ .
Year Treatments X 2 B WUE increment/%
sowing/mm stage/mm mm (kg'(hm™“mm™))
ST+HM 423.1b 519.4a 468.2b 54.4a 39.9
ST+DM 439.6a 495.2b 508.4a 46.0b 18.2
2013~2014
ST 420.4b 487.7b 496.9a 43.0b 10.5
CT 382.2¢ 449.2¢ 497.4a 38.9¢ /
ST+IM 252.2a 242.6a 293.0b 130.7ab 425
ST+DM 260.2a 234.0b 309.6a 103.6¢ 13.0
2014~2015
ST 240.7b 234.6ab 289.5b 93.1d 1.5
CT 238.1b 229.0b 292.5b 91.7d /
3 i+ i SRS (R OR & BOR W] o 32 b T M AT PR 5 A0 g 7K

RIS BRI D B8 SR AA S T IR T
WD B IAR I B WA SRR T 9 e WA R s 7 B S
FRAK L AR s &, ARG ERLRE, D &
IKEETT . AWFFLERELMH, WG G ARE ST, A
MTAEGHHE, AT E AR s, SeEZE
FEFLBUIR I o 3X = T R D TN B R AN N 3 )
MR H v, R SEAAB R TAUR)E, oG8 13
VBB R AEREY, Puget 229 Yoder® WA Yy, K%
A ) B 12 Tl 1 R AR A A ALIAE S AR B S e, BF
V577 R = R 7 T 5 ma kA 5 A 5 K TSR A 2 T
(RVAH B A AN LA EE i AR e Itk o ARG 25 R, R AR
gt ANEE 5 7 2 SAEGEPHERLL, 4 0~20 cm F120~
40 cm 12 >0.25 mm HUBEES e 1 1SR AR50 B 35 19
MRRA S5 AN 7 505 0N <025 mm HUbRR e P 2%
WEEBALRIE R E G KRB TSRS S AN RE
5 77 2B e R PR Mgk = 2 P 0, it fE Sk
AUERIRE, SO L AU IR L, AR T R
1) K TSR AR AR T

FEFF 2 T AL BESE I 3@ E M, Jk DRI e
ARBCRIAR R, BN+ S KRS, T
FUERH,  TOKIRAA T 55 R0 o AH A 55 1) T K E 50l Ll
FEGHHE 7.8%A1 6.5%. AWFFLEREH, WA
[ s 775, A TG HHE, R E SREET WL
HEOK Ay, RAATE SE Hb AL P BE O A E AR KR I
FEIK A3 IRBE,  TERAA 7 o RS AT A BEAEAE P A 6 ) S5+

ANBINESER,  THAAREFT i T AR, A A RBERT T
BRI, HEARR HR W, AR A K
B b, MR i BE OR35S (1 L SRR, oA s
Bt PR R N, MRS A b, RSN KA,
PR AR, AT K o BB

B AECORN R B DI TS AR, TR
FE—RERESE L BGE /NS A N 3%, ATRI TN BT
Ja TR R 5 eia, Wi e w2, AT
b SRR I, R A 55 45 A TR RA X FOREK
KB BATRUFHR, W3 I SR T4 5 AR R A
I TR 73 BC LB, 5 28 e S 5 v BB AN A i b B
ABTEGIREI], TAAGG A 5 N Re et S8 &
WA T, M o I e b4 ] 3 SRR R
HIF3YY, TR R AT it R A A A R g B A Y 2 2R B
FEAET G IS T RAA B ol RE R A KR AT
A GO, $em TR R 2 UL
Ry, AEYIRE R 6 B TS W RV, A
PO AER R = B B 5 (R BE R P

i MR IAAR S5 S IR PERHE SR, AT R 21
ORGSR RO RS, St AR 3 A
HZe e HIPTY, R APk, R AT
K AR, SEgHEMLL, KR
RORRE WF I 10.3%. AWFFULREY], WIAGE &8
REfS 3% B LUK IRDL, S m R IR ™ AR 3 A
FIRBR, LAGRAA S5 RS FE AL B K 43 R P o de i o R 22
J PRIAE TR A B S RS AT RERG In 13K 72 A8, B alx) -+
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BIEKRET), AEHHAFPIMR RN 5K 7 Koo
A AR, KRR TE R 5.
ARWFFAE T 7 1L XK K AR P ARG 45 R R
GRS A AT i AT R A (B K ORIBOR, X 4%
L R R & STy € ST E R (ERCR T OV /S
it 7% T A P RE A 2 B 21 18 7 MR i 2K 23 R P 280 1R 2%
R AT IIWTI

4 & i

1) SAEGHHMEAREL, A7 o AT R A B o5 A AT
BT R AR 2 R AR, B R ALERE, BL
AN SRS FF AL BN e fE . AR GMHEMILL, ERIA S
HAFAER TR, 1 0~20 cm Fl 20~40 cm 12
>0.25 mm HUBAER E P TR A KR 25 80 o IRAA 7 i
RS VER A K RTI 0~200 em )2 33K o0 (R E RO i
U, ORAAE S RS AR AR Kb 5 K 4 1 B A
M#tE.

2) WIS G AN R A i 7 2O S A K AT
FHHAEREAE R, ORI RR mr . 2R R B A4 e 1)
FHin TARGEHHE . R A0 AR 2 b 5 AL B R
Bt TR I LIRS RS AT AL PO HEAE W o IRAR 45
B AR A o 7 A BETE i S B K P K 2 A
BOR, REAEREFF AL B R L T o S AR 43
LN ES IR
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Effects of different ground surface mulch under subsoiling on potato yield and water
use efficiency

Li Rong, Hou Xianging™
(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: Water deficiency is the main limiting factor for crop growth in dry-farming areas. Many studies and practices have
demonstrated that, mulching tillage can improve the soil microclimate, and significantly increase the yield and water use
efficiency of crops. In order to explore the effects of different ground surface methods combined with subsoiling tillage on soil
physical characteristics, potato growth, yield and water use efficiency, field fixed position experiment was conducted to study
the effect of mulching tillage on soil volume quality, aggregate, water, potato yield and water use efficiency in arid areas of
southern Ningxia between 2013 and 2015. The field experiment consisted of the following 4 treatments: straw mulch with
subsoiling tillage (ST+JM), plastic film mulch with subsoiling tillage (ST+DM), no mulch with subsoiling tillage (ST), and no
mulch with conventional tillage (CT). The no mulch with conventional tillage was used as the control. Our study results
showed that, the soil volume quality of the 0—40 cm soil layer under subsoiling combined with mulch was effectively
decreased compared with conventional tillage, while the soil total porosity was greatly improved, and especially the straw
mulch with subsoiling treatment was the best. During the study, the mean soil volume quality (040 cm) under straw mulch
with subsoiling treatment was significantly (P<0.05) decreased by 17.1% when compared with the conventional tillage
treatment. Our study found that, the subsoiling with ground surface mulch produced significantly higher amounts of >0.25 mm
elastic-stable macroaggregates in the 0—40 cm soil layer compared with conventional tillage. The amounts of >0.25 mm
aggregates (0—40 cm) under straw mulch with subsoiling and plastic film mulch with subsoiling treatments were significantly
(P<0.05) increased by 30.7% and 17.4% respectively compared with the conventional tillage treatment. Subsoiling combined
with ground surface mulch greatly improved soil water storage in the 0-200 cm soil layer during the growing stage of potato.
The straw mulch with subsoiling and plastic film mulch with subsoiling treatments had the best effect on water conservation;
the soil water storage in the 0—200 cm soil layer under the plastic film mulch with subsoiling treatment was significantly higher
than the conventional tillage treatment at the early stage of potato, while the straw mulch with subsoiling treatment could
significantly improve the soil water content (0—200 cm) in the later growth period. The application of mulching tillage
significantly promoted the growth of potato, and the plant height, stem diameter and aboveground biomass of potato under the
different ground surface mulching methods with subsoiling were significantly higher than the conventional tillage treatment.
The plastic film mulch with subsoiling treatment significantly promoted the growth of potato in the early stage, and the straw
mulch with subsoiling treatment significantly promoted the growth of potato in the later growth period. Higher yield and water
use efficiency improvement were also achieved under different ground surface mulching methods with subsoiling. The potato
yield, commodity rate and water use efficiency under the straw mulch with subsoiling treatment were significantly (P<0.05)
increased by 37.3%, 93.3% and 41.2%, respectively, when compared with the conventional tillage treatment. For the plot
experiments in 2 years, the ground surface mulch with subsoiling measure can not only effectively decrease soil volume
quality, but also significantly improve soil structure, and shows the better soil water conservation ability, therefore promoting
the growth of potato; and the straw mulch with subsoiling treatment significantly increases potato yield and water use
efficiency in the arid areas of southern Ningxia.

Key words: soil; yield; water; ground surface mulch under subsoiling; soil water storage; potato yield; water use efficiency
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