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Effect of straw strip mulching of different model on soil moisture
content of winter wheat in arid region
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2.College of Life Science and Technology, Gansu Agricultural University, Lanzhou, Gansu 730070, China;
3. College of Engineering, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract: The research has been conducted on the Loess Plateau which is characterized by semi-arid climate
and rain-fed conditions. Four belt mulching groups of whole corn stalk of MS3, MS4, MS5, MS6 were set up in
contrast to open field cultivation, so as to study the effect of differnet treatments on the winter wheat yield and soil
moisture content. The results showed that the appropriate straw strip mulching could significantly improve soil mois-
ture content and water use efficiency, as evidenced by the winter wheat yield increased by 69.1% and 41.3% re-
spectively with MS3 and MS4, and water use efficiency by 88.1% and 39.1%, compared to CK. MS3 and MS4 had
dual effects on the increase and the decrease of soil moisture content in different soil layers during different periods.
The increase effect on soil moisture content was more significant. The soil moisture content was increased by 1.00
and 0.35 percent respectively, treated by MS3 and MS4 compared to CK during the whole growth period. Moreover,
MS3 could remarkably improve the distribution of soil moisture in different soil layers at different growth stages, as
well as water supply effect from the sowing-wintering stage to the green-booting stage. In addition, the water re-
charge effect to soil layers below and above 60 ¢cm was superior to other treatments, which was good for the grwoth,

the spike formation and the increase of grain number pers pike of winter wheat. Therefore, MS3 is of greater benefit
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to winter wheat production on the Loess Plateau characterized by semi-arid climate and rain-fed conditions.

Keywords : winter wheat; maize straw mulching; belt width; soil moisture; yield; rain-fed agricultural region
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GiEoT , RS AT 7 55 AR B WSS - IR R Re AR W
BEK A RIRCEMEY == RS e
Hi T REAR K H 5 /K ORI i A /N A2 4y BEFIAR R A=
KRR T AR, AT KOS =T
T4 S i g I, 6 R AOREFRE 55 T oK AR 7 e
FERT IR 16.9% , K50 R HIRBCRBEYS I 4.3 ~5.6kg -
hm™ - mm™", PUAT W58 0 S W, e B A BR B9
A XA T RS AT 2 55 B 0 35 2 0~ 40em 1Y 184
155, T 7K 20 I FH SR 4 =7 9.61% ~20.93% , /NAZ
PR TR 12.47% ~29.63% , VFRMEN I
F17E 55 fE BH S5 ) - e oA R & R A N AR
K K FFHRCR e 8 M R 3R 57 4.6% ~25.2%
LA ST R RS HRIRE RN 2 E
0~200cm 2 1 F- 359 1% 7K it v 1 b B 7 5 R 2 b
X RE R B o X R 5% ~ 16.7% , H R
RH G FEAT B T AR RN A /N AL BRAIR
TRRE  HEIR T A T I 0 A5 I () 4 e, TR K

AN NTTSE IR T 7= 8, A 20 R B, R FF
FEIEANBEIG K 73 R AR 252 T RSy
B | AT 5 8™
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WD RE R R A, R AR AR e T RS A S AR
W SRR G, R R KA B F N T KSR
JEFFRE TR FBsAs . Sesr 4RI 2013 2014 P
AR ST R B AR W] A% Gt i M R AR 3 7 30%
DL, e S HON A B AT E R 2R g R
AHIE o AN DLH FLAG ol ol X6 BR 5 %o 4 oA ()
IR ) T AT AT bR 25 2R 4 /N2 P R 0 ~
200cm XK1 WF 5T, 5 7E A& B [R) 2 55 71
XA /INZZ 3K 3784 B A £ )2 R AR 1
S DL R S AR IR A 5 B R TR B AR A
K, WZERTE T B IR/ N 72 XA 1
AL AT PE SR

1 ARSIk

IR I8 Hh BRI

I T 2015 4E 9 A ~2016 4F 7 A7 H & @
T B A K2 a0 3 R AT IR X O B
+ R IR AR SR AR R X, o MR A
TR0 b e W 2 T R R WK 1760m , 4F
H HRET41 2100 ~2430 h, 4EHE 6.6°C , JToFR I 120 ~
170 d,4E78 & 5>1500 mm , 5E3 %K &5 380.2 mm,
Hrh2) 68.0%7F 6~9 A E MR, g A&/ N E
T AR B K R 268.9 mm, 2 5 2 4EREK
HIY 70. 7%, W90 A A /NE BT W AR K &
194.8 mm, b H AR AR K AL 27.6% , Ho = 5mm
FYAE 3K 112.8 mm, 24 B WK £ 11957.9% ,
FEEPIE4~6 AR (HFEL),

1.1

&1 2015~2016 FZENEEEFHREKE/ mn
Table 1  Precipitationof winter wheat growing stage from 2015 to 2016

P[] 9 A A 1nH 124 1A 2 A 3 A 45 5H 6 H 7H Bt

Time Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Sum.

=Smm AAUEK 12.6 0 6.2 0 0 0 0 208 398 334 0 112.8
Effective precipitation =5mm

JREK R Total precipitation  17.4 12.1 18.7 5.1 1 3.9 5.4 35.2 53.7 42.3 0 194.8

LAY Annul average  23.45  28.65 5.3 1.3 2.1 2.6 19.2 27.3 65.7  48.45 448 2689
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1.2 Rt

R AL 5 A (L3R 2) , Ho TR
IRTE T Ab B 4 > (MS3, MS4, MS5,MS6) , LI o7 5
R HLAAE T B (CK) o ZNX A 140m* 3 IREE R
BEHLIX L HES

KA K HEFF 3 55 & 0 9000kg - hm™, F 10
H i) CGBAC ) e 3245 b, &/ N bl A

2K 26 5, FAEEN 225 kg - hm ™, 5241 H K
B AT Tem, FHMEIE Sem, 375 051, #5
FRHPRTE 26 4 AL BB R [R) R BE I B8 o T 1796
DIAFFR RS CK i —3, £ HE it 4l & 150
kg - hm™ P,0,120 kg - hm™, 1 > 3 A8 — Rk it
AL EIATB I, e AL BT 1 R — W =i
1k,

F2 AW IEHIE

Table 2  Description of different treatments

1% Code A3 Treatment

AR Description of treatments

FERHE TE 34em, BLZEH TE Slom, SR TE 85em , BRI 1) 2) WAL 446 3 17

MS3 IR 3 7 Maize straw 3

The sowing width is 34c¢m, the mulching width is 51em, the total width is 85e¢m, with 3 rows of

wheat planted evenly in each zone.

FERNAE I 51em, BEZEH T 49em , SR TE 100em , R 5 2) AL 4K 4 17

MS4 TR 4 17 Maize straw 4

The sowing width is 5lc¢m, the mulching width is 49c¢m, the total width is 100cm, with 4 rows of

wheat planted evenly in each zone.

FEFPHF FE 68em , BTG L 52em , BAIE TE 120cm , FEFAHE Y 5) BRI 2536 5 17

MS5 AR 5 4T Maize straw 5

The sowing width is 68cm, the mulching width is 52¢m, the total width is 120em, with 5 rows of

wheat planted evenly in each zone.

RN 850m , BTG I S0cm , SR TE 1350m , S M4 2) BALAHE 6 17

MS6 WK 6 7 Maize straw 6

The sowing width is 85¢m, the nulching width is 50cm, the total width is 135¢m, with 6 rows of

wheat planted evenly in each zone.

CK FEHXT B Conventional tillage  JO7H 55 88 H1 Z54% No cover

1.3 MEmMBS7E
1.3.1 X3gERmpmz

(D) AE/NZRERY B4 R 75 01, 4 i, 242
REST TFAEI HESR N, FLAAY R i 2] 2% /N X 43 0
~20.,20~40.40~60.60~90.90~ 120,120~ 150,150
~180 1 180~200cm 3 8 4~ + 243 Bl L+ K | £ 4k
PREUREAL B T/ N AT ) PR320 7 35 K
i, AR IS KE (%)= (T
LT R )/ IET BT X 100%

(2) LI VEYFEK R RTTHA

IR EIHRAXY

W=hxpxwx10

L, W I K & (mm) sh HEHRE (em) 50 4
TIERTE (g - om™) A K L2 p T 1.250
g om0 NS KR,

RHEFKETE AN

ET=AW+P+I-D+Wg—-R
AW=W,-W,

K ET /N4 F WA SAEKE (mm) , AW
ﬁiﬁ%ﬁiigmi7ki’;ﬁ1ti(mm) P =5 mm VRN g
PR 51 W HE I (mm) 5 D N BEJG K 1) H
JZishE (mm) ; Wg A2 T KA HE (mm) ;R
DB ERARI (mm ) 5 W, W, 3 51 S 4 H RSO I Y
TR (mm) . A TCHE AR, MR KA

TE10 m IR, &/NEAE TIOR8 1.D \We
R W] AW ANTT

(3) KA FIHRCE

WUE=Y/ET

K, WUE JpK S FIRHACE (kg « hm™ » mm ™) | Y
SRR 5 (kg « hm ™) ET J/NAE A B B FEK
H#H(mm),
1.3.2 REFEARMNE TRV R EM YA 5 5
INIXBEHLIEEL 3 A RAE AL, B AL 20 R AR ZE 2
GRS B RGBT H T, A/NZE 7 B R
S USRI A, B A AR e T BORE I S 5 K B 0
Fie 13% S oK BT RATRL 5
1.3.3 E3EEEMNE TRATDE E AR
AFINKNZZ T IR], A 1 2 i U 3 510,15,
20,25 em 5 A2 T AR F IR R TR A I
K, BIFE 6 2 00,13 2 00 119 = 00 i 3 Wl =& , Bt
FHE,
1.4 HiELE

K Microsoft Excel 2007 #1 SPSS19.0 %44 4b
FRF AT, LSD vh ik T 2 5 i, i oK
P EHR a= 0.05,

2 ZERE5HT

21 FEREEERER
M3 LA, R AT R 3 0T 28 /N A2 7 i K
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SRR A ARV RE BE 5g ), RAR R , Bl Fhats
TNE = 1 K 3 F) AR 2RI, MS3 Fil MS4 7
T CK B & 69.1% 41.3% , 7K 53 Fl AL
RPLE 88.1% 39.1% ; MS5 MS6 )77 5+ Fl7K 43
MRS CK YT EES,

Fb A 7= i b by DR ] DL Ak R i) A7 i AR R
FEER B K, B 2 R E(CV) 43318 15.3% Fil
11.7% , M TR E A2 E (CV H R 4.4%) , Eaakb
B MS3 MS4 I 4 T RR AR AR B, L p
MS3 1) R A AR A3 S s T X IR 20.29% ,37.4%
MS4 % CK 43542 55 13.5% .27.3% ; MS5 £ MS6 F#
B3t CK 835 11% 8.0% 17.9% , TR £l 43l 438
H120.0% 1 26.7% , TRV, &N LR
AN T ARAEBOR R A OC (r=0.9027 ) o H 4B ]
D, MS3  MS4 7™ 3= L7 R 3 B iR R 1 32
P TR ESCRI R A

ANTRVRE A bR B 35 0 /N2 3 3R AR KA AN TR R
JERE , Hod MS4 F1 MS3 43 BilEE CK L 25 14 i bk
15 18.5% 1 16.7% ,MS5 MS6 | 5 CK 2% 5K 3% .
R AT IR 78 35 A0 FR 48 CK I 35 2 i iR 15 4, LA
MS3 ¥ EH K (9.2 4~ H 43 45, MS4 MS6  MS5 3 i
FHIE(5.4~6.5 NE M A .

FLAE A A B 1Y) - B R 0, A AR R
AEFEAR A/ NE 2R T W 0~25em )21+ 3F ¥R
JEORFIRR B M 28 T 4 /N AR B R AR, MS3 Al
MS4 73 31%E CK FEAR T 1.7°C 1 2.2°C , MS5 H1 MS6
4354 CK FEAIE T 0.9°C il 0.8C, 181 5 9% & A= iy it
[B] IE{E MS5 il MS6 ) 4/NA2 2R ], R BU > —
a3/ INZZ PRUR R 3 T EE T R B AR, MS3 T MS4 Ay
BRI, SR R R A

FEFF IR 55 A0 3 /N 27 4 A A FE K it Bl Y
R BB R TTRG I, b MS3 % CK B 41K 10.0%,

1M MS4  MS5 MS6 43l % CK & 1.5% .6.3% .
10.2% ,MS6 5 CK 2= S ik 5] EKF-, IR
W, & /N5 AR K & B 3 UM G (r=
-0.828") .
22 TEESKEER
22.1 AAFH0~200cm LEFHEKET NE
1 ol FEFRA IR E S RE R AN E 2R F I £
eV oK &, HL Rl 2 19 b W 0% 3 T R AR, S
rh MS3 (1) 138 K R R, B KR RIOCR AT, B
CK 345 1.00 D E 4, HkOE MS4 £ CK 12
FEHER 0.35 AN H 43, T MS5 . MS6 5 CK 122 53K
ETEN
222 ARREAF A 0~200cm LE-FHELEKRE
ML 2 W 0L B A6 /N2 A A A 25 AL BE O
~200 em V3555 K AR 2 0 ks A, L BE b
REHF RN, A FFAE IR 7 35 Ak H3 A4 b 30 2] 05 2 0]
T K R BRI LG K, 25 A B R AR IR R - MS6
(6.89 NI 43 ) >MS5(6.48 4N F1 43 1) >MS4(5.98
ANESF ) >CK(5.83 ANH 40 1) >MS3(4.79 M~ H 4
Mo HEI AR B B A K R IR T UL, A A
PRITEIR T 4] ~ 2 R 300 1% 3% Rd e K, A L[] 4T MIS3
(331 MEST D) 5 CK(3.26 A~ E 43 ) ML, HE
AbFRRE NN 3.93~4.33 AN E L R E R T CK,
FASE A5 A 7 B 0 Ach 38 ) A8 S R 50T D, Ak B )
Z TR N MBI (7.77%) >IRTTI(7.21%) >
KM (6.65% ) >ZFEI] (6.38% ) >HEH I (5.72% ) >
LA (5.03%) >R H W (3.95%) > I 4£ ]
(2.24%) , 45 EF BT WAL BB 25 (H 0.64 ~2.47 4>
O3, B R 25 (8 B A I MS3 5 MS6 2
), B /N A 2 D00 4 BLAE JF A I 1) MS3 5 MS5
Z A,

x3 FEREFEENRER

Table 3  Difference of grain yield and main index

L - o) o o Gtk & " B
wam o BN MR PRE B RRTE O TIOR s ol L
Tre: i 4 hm2 GNS GW/ PH/¢cm  DMW/ HI/ ET/ ST/C
reatment / (kg - hm_z) /(10" - hm™) 8 om 8 / (kg - hm™2 « mm™' ) % mm
MS3 2144.9a 371.9a 20.2a  35.85a 54.3a  2.43a 9.22a 35.3a  232.7¢ 15.35hbc
MS4 1791.5b 350.9a 18.7a  33.93bc 55.2a 2.47a 6.82b 32.6b  262.5b 14.86¢
MS5 1314.1¢ 284.5bc 17.7ab  32.67cd 48.3b 2.08a 4.78c 31.5b  275.0ab 16.21ab
MS6 1268.1¢ 253.8¢ 19.3a 32.35d  48.3b 2.56a 4.45¢ 32.1b  285.1a 16.32ab
CK 1268.2¢ 309.3b 14.7b  34.92ab 46.5b  2.25a 4.90c 26.1c  258.6b 17.13a
5 %
N 69.1 46.5 37.4 10.8 18.5 23.1 107.2 36.1 22.5 15.3
PR/ %
EREH
XIT IR
V% 25.4 15.3 11.7 4.4 7.8 8.1 333 10.9 7.5 5.6
CI 1 0.902 " 0.653 0.686 0.908"  0.358 0.989 " * 0.79 -0.828" -0.798

oo, o+ # SPHIFRIRAE 0.05 7KP AR JCHE 8 2 Rl 2%

Note: * , * * indecate correlation significant and highly significant at the 0.05 level.
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i3 B MSs4
5 S MS5
=
1) BaMS6
fa S0 12.96b
w2
HE 12.61c 12.57¢
125 \
= \ 12.33¢
’ B
\
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4b ¥ Treatment

1 £4BH 0~200cm TEFEHEKE

Fig.1 Mean soil moisture content in 0~200cm soil layers
at whole growth stages
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.
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En
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SD WT RV JT BT BM GF MK RN
4 H I 1 Growth stage

T DRZELANGR 1Dy 50 SD AR W MM
RV R FFHIJT: 4K 153905 BT, 22 ) BM: IFAE 1 GF
HESRI] s MK FLEUY] s RN I 2400

Note: Error bars show the LSD;,s. SD: seeding;
WT: wintering; RV revival; JT: jointing; BT: booting;
BM: blooming; GF: grain-filling; MK: milking; RN: rip-
ening

B2 BEBFME0~200em TETFHEKE
Fig.2 Mean soil moisture content in 0~200cm soil layers

at different growth stages

A A BB B AR 35 RIS KR S CK 1)
ZE{E T UL, MS3 1 MS4 FERE I ~ B A 3R 75 1] ~
ZEREIA TFAE I ~ W Y A CK BAT I 2 1 B AR
FH, Hid MS3 #k vk CK 1835 1.07 .1.55.0.67 A
4305, MS4 R4 CK 1945 0.30,0.43.0.31 I~ H 4
Mo T MS5 ANAER T ~ 2RI AL CK S 450.481>
53R TERG TN ~ B A 0] FF AL ~ 05 0] 53 0 48
CK &3 0.13 F10.43 N EH 45 MS6 7E LIRS A F
B B3 48 CK B85 0.17 ,0.33 ,0.29 AN F 43 45,

FL A AN A BRAE 45 A2 & I 30 4 398 B ok i AR
SEBCR I MS5 (18.9%) >MS6 (18.7%) >MS3
(17.4% ) >MS4 (17.0%) >CK (16.9% ) , 1t W F% FF 47
PR SR T B fR] Y 3K 0 By, b MS3 7E
A I E) 22 S 2R B/, RIK 4305 Bl e/ B 1)
IR R E

223 FRLEAZFTHNLETHELEKE MNES3
AIHT, JC A i R b ( CKO) 1 43885 /K o B 4 2 i
B4, 76 180~ 200cm + /2K B H% 15 (16.12%) , L 0
~20cm ¥GN T 5.7 DA Gr L AR ARAT 150 4 4
IR AE LR o A A — 5 W2, SRk B B
TR URBE RGN, S K R R B S 3 1
P, FE0~60 cm + )2 i T AREFEKFNZE K AEK T
XUCHEAEF A5 FFA IR 55 0 18 K Bl )2 e
T T B, 25 S5 AL PRI TE 40 ~ 60em + )25 3 i
%, 3E44°0 10.58% (10.42% ~10.71% ) , kb ¥ 7] 22
AR 60cm + )2 VLT SR B 4 2 00 m & w1
K, Hif MS4 MS5 MS6 5 CK A8 fb i —3,
TE 180 ~ 200 em 1 2 75 /K i ik Bl & m, SF R
15.96% (15.42% ~ 16.66%) , Lk MS4 % &= . MS6 %
{85 1 MS3 £ 60 ~ 120em + )2 H &K, BHAE
90~120 em +JZ A BN E N 16.70% , 1 120 cm LA
TR R T R, 2 180~200 em + )2 &K &
H15.59%, MS3 7E 60~ 120 ecm T2 & /KE B EH
FH B 3.82~4.63 P H 55, BIXF 0~60 cm +
JEBKANARE I T E AL

A4S 1 J2 A 3 ) AR S R B0RT I, Kb B ) 25 S
L 60~150 em(6.73% ~14.15% ) Fe K, Hok hy 150 ~
200 cm +)2(3.29%) ,0~60 em + 2 H/N(2.47%)
2% L2 AR 22 (E M 0.29 ~4.63 4~ H 4 4, Fe kK
W2E 8 HPAE 90 ~ 120 em T2 MS3 5 MS6 2
6], F /M 2% HUBLAE 40 ~ 60 cm 1 JZ MS4 5 MS6
ZIH],

A T ERFF R E S S KE S CK 1Y
ZER UL, 7E 0~ 60 em 1 247 35 A0 BE B4 CK
M 0.43(0.23 ~0.55) AN 40 5, 183995 R BE LA MS5
FeEn MS6 B A% 7E 60~200 em 12, MS3 5 MS4 #
CK 4351 S 32 14055 1.33 1 0.25 ST 43 15, MS5 \MS6
%G CK 2 45 0.39.0.58 S 434,

1 % i Soil moisture content/%

100 11 12 13 14 15 16 17 18 19 20
0 T T T T T T T T T 1
20f
40f

£ 60}

O

= 80t

S

2100}

+HZ120¢ --e--CK

3140 —&—MS3
Lok —8—MS4

—%—MS5
180f —e—MS6

200+

3 AELEEEEHLIETFHEKE

Fig.3  Mean soil moisture content of different soil layers

at whole growth period
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F A AN [ b B 1) - 98 55 /K R 9 28 S R BOR B
MS3 (17.8%) >MS4 (17.6%) >CK (17.0%) >MS6
(14.8%)>MS5(14.5%) , Ui MS3 il MS4 Xt 1 2 [H]
KA B B A T A, MS5 ., MS6 | EL A - 11
YEH .

224 XAy EHES HE4L RS OTHLFE
FRr R S5 AEAN R AR T i R TR 2 2 HoA B 3
FNREIE PO DR RLN . Git b s B s A ¥R 7E 8 ~E
B 8 A+ )2 T 64 NI RE S CK B4 sk
e, AR Y - MS4 (68.8%) >MS3 (62.5% ) >MS5
(45.3%) >MS6 (34.4%) , TEFFHFIRBE S S LR
B Bt R 1G5 IR Sy < B A I ~ 3R T I (62.5% ~

71.9% ) >R T ~ FFAE (50.0% ~ 56.3% ) >HE I
~ BT (31.3% ~50.0% ) ; HJZEKIK H:0~60 cm
(46.9% ~96.9% ) >60~200 cm(31.25% ~53.1%) .

AL BRAE AR B AS [R) A )2 08 386 35 AR o A
SR, Hid MS3 MS4 1645 i 145 + )2 sk 1y
B CK 383, {5 MS3 7E4HHY 0~200 em 8 >+ )21
A4 14 S I BE Ol - 0.41 ~2.15 DA S A, MS4 K
-0.16~1.00 N E 73 4, VA MS3 i RCR KT
MS4 , REHEIE R — 7 1 e T 13 550k, 55— I T
TRE THORT IR BE . MS5  MS6 HY 14 375 i vk 3 540 A
TEA ~ IR 0~40 em T2, HEAH % +
JE WA R B3

®4 BHERBEESEEET G RR L] %
Table 4 The increased percentage point of soil moisture content at different growth stages
b3 A B BT 2RI T ) FLAJY] Lp 2EFE
Treatment Wintering Revival Jointing Booting Blooming Filling Milking Ripening Growth
MS3 87.5 75.0 75.0 62.5 75 50 25 50 62.5
MS4 75.0 75.0 75.0 50.0 50 87.5 100 37.5 68.8
MS5 37.5 87.5 62.5 75.0 25 25 37.5 12.5 45.3
MS6 50.0 50.0 12.5 12.5 50 37.5 37.5 25 34.4
x5 HHTREBEZSLEEHSRLEL) %
Table 5 The increased percentage point of soil moisture content at different soil layers

Ab P +JZ Soil layer/cm
Treatment 0~20 20~40 40~60 60~90 90~120 120~ 150 150~ 180 180~200

MS3 100.0 37.5 50.0 87.5 100 87.5 25.0 12.5

MS4 100.0 75.0 62.5 37.5 25.0 87.5 100.0 62.5

MS5 100.0 50.0 37.5 37.5 37.5 25.0 37.5 37.5

MS6 87.5 62.5 37.5 25.0 25.0 12.5 12.5 12.5

23 TEESKEENEZERKWBERSH SR +: >
3 WS4

FHOCIT TR (RmE) /N 52 F W (r
=0.965"" ) AW (r=0.960"") KWW (r=
0.881 " ) P-4 F /K it I 2 mli At 25 A0 OC, 5 =B A
I (BRFLA ) 58728 K R A DG BOR 3 (B A
X BB (r=0.743~0.862) , Ui B B 418 1 38K
Oy SR R I G, AR A SR E S
BRI ZAHE (r=0.880" ), i3 ) 5 A5 ik
BT R ESE(r=0.904" ) Sk B3 (r=0.960"")
FHSG, o] DA AP R 5 A 0 4 30 1) 2 AR 4 A
AT A PR, B0 AR R, DA T S B
T JEE 60 ~ 150 em TG KES/NE T & (r=
0.834~0.947" ) FI A UL (r=0.726 ~0.889" ) 11
FHOCPERS B R R 120~ 150 em 1+ 2 &K & 57
H(r=0.947") AR (r=0.889" ) ¥ W F X,
A LB 60 ~ 150 em 42 & /K 84 Fl F M5 IR 2
IR EEFEKZE (0~ 60 em) HIAEKAR S, M52
Ml /NAZ ARG AR S 7

AAEFEIRIG T, MS3 5 MS4 %5 75 M A A 384 7
W AR, v TAS AT BA 2013 2014 4F 78 38 15 2% 3]
AP LU 2015 AR 7R B A R — H B
WFFELsA . 2016 4F 4.5 A kAT 2 W™ EH
FIRIE, Had 7 AR KU 2014-2015 45
B (EAKARE) 19 37.4% , /INZEARTT ~ TR i BExT Ik
FoK AT B R U, S8 S B T NA A
K B B AR 16 e 552 i A BB BB B3 RN
PRSI 2014-2015 AFBE (FIKAR) i 13.7% |
50.2% F1 70.3% , F5 #F 4 IR B 55 (3 47) IR B
18.5% 26.5%H1 49.9% "' FEFFH R E 5 (3 17) W
AR [A] () 7 25 5 /N T8 M, o] DL G S S 1
[ BA — € W0 22 M . AR Al 1 36 4F B2 T 2
MS3 FI MS4 Ab#EAT 3 B i (%) B3 R A S 3007, 42
BB CK IR 1.78°C 2.27°C , #4455 1.00,
0.354E 40 i /N2 IR ~ 2 FAE B R CK 4E
IR 3d, W T 5 AR € B 5 R A Ak R R 1 5



5534

O EAF AN ARG A IR A S AN R AR Y K R 119

ey, AR BRI S T CK, BT R CK 1Y
PR Rl — B 2014 ~ 2015 4R % 195 25.1%
MS5 \MS6 44 F ] + 38 i B2 A4 CK BE#AIK 0.92C |
0.81°C , HHERITE 5 CK ML, 2B R 22 1d, H AP A
NIRRT 88 4, AR W S E X /N
R A 5 T i T R M RS CK B I b, T 52
e A o

st 22 SR B, T AR B S WK Ay B
FERFY 5008 36 45 1 T /N 22 W WOIR 8 B0 B ol A
TBE20%, MiAHFSE o, 76 T AR RS FF R 5
AB I i R A /N O IOIRFE B, L MIS3 ek
BOE T MS3 FEAEF 5 (R AR 0] ~ IS 20 ) + 18
KRB ERTHEEBAM 0.7 ME S M, A
O TSR B B R K AR, T R RS
FERLENAT B 00 £ F | T4 /& T FP R = e 5 4=
Y= i He i)

AWFFE NG 7 5 AR IFE K R M
HKe(r=-0.828") , X5 T HITH &> ARG LS R (r=
-0.98" ") KAR—E, ifi 5 4 ME/INFZ 10 2 7= i ST 7
R LR A 258 O AR AR TR, R R ]
REAETAS AR IR 55 5 b I 4 7 25 X6 36K 70 1 7
FEANIR), 54 7 55 1) - HEK 43 78 R FERLE R T,
AR AT 7 SR AE /K 045 - 498 28 R 1) JORUFE BSORIA ik 78
s 7 (R RORE I, A58 | i T B RO A MR 9
R 55 B FRAIL, S 2R R K FEK IS,

ARMFFE MS3 HAT 5038 BT IR, 3 5m T
B KPR AR 75 68 ), R i R Z K i
B 40 TR )2 T HEK 43 (60 ~ 120em ) X 3 EHEK
JZ(0~60cm) MANMATER], AR ET MS3 24 F
WK 53 25, R F /N 22 A R, 38 n ™ i
CER S RS SR 3 4T HAA KA Tk
FERCR AR Y P, 23S A UL R AE A 1 AT Hp AL
K FRAEEDR A s A A T 5

& % 3k

[1] Yang H, Feng J, Zhai S, et al. Long-term ditch-buried straw return
alters soil water potential, temperature, and microbial communities in
a rice-wheat rotation system[ J]. Soil and Tillage Research, 2016,163:
21 -31.

[2] RN, BOETE, e, &5 PESERKAR R SRLSE
RO ATV LA AR A A B 1k AR SRR [T ). T 5
XAVAFFT, 2011,29(5) .63 — 68, 74.

(3] X3, 3L AP HERHE T B LK ASIZEIISE[ )], TRMXR
WS, 2010,28(6) ;15 —22.

[4] K&, TEARE, SR, &5 RIFIZEAFE R B R OKFEK R
AR [ 1] K2R, 2007,26(3) 169 - 71

[5] ZBWeRE, XIS, sREA, 55 AFBHE 2 EHOR MBI

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

ML) ], ohE S AR, 2010(05) 11 - 15.
Dossou-Yovo E R, Briiggemann N, Ampofo E, et al. Combining no-
tillage, rice straw mulch and nitrogen fertilizer application to increase
the soil carbon balance of upland rice field in northern Benin[ J]. Soil
and Tillage Research, 2016,163.152 - 159.
Li S, LiY, Li X, et al. Effect of straw management on carbon seques-
tration and grain production in a maize - wheat cropping system in
Anthrosol of the Guanzhong Plain [ J]. Soil and Tillage Research,
2016,157:43 - 51.
Tomasz G, Kulig B. Effect of mulch and tillage system on soil porosity
under wheat ( Triticum aestivum) [ J]. Soil and Tillage Research,
2008,99(2) ;169 — 178.
FTEE, RET, AT, S5 ORI PERE X 1 4 B SR R
[J]. sPEAfeAEH7, 2014,30(6) ;175 - 181.
Huang Y, Chen L, Fu B, et al. The wheat yields and water-use effi-
ciency in the Loess Plateau: Straw mulch and irrigation effects[ ] ].
Agricultural Water Management,, 2005,72(3) :209 — 222.
Li C, LiJ, Tang Y, et al. Stand establishment, root development and
yield of winter wheat as affected by tillage and straw mulch in the wa-
ter deficit hilly region of Southwestern China [ J]. Journal of
Integrative Agriculture, 2016,15(7) ;1480 — 1489.
BaN, BEEEE, TR, S BHERTII DU R 5N A R
WA B A LUK RO [ ], VYR AL #4R, 2014,27(5)
1852 — 1857.
ET, BUETE, BREDS, AF TR R e K PR
B RAEYRGFIIRBCRAE R )], TR AR, 2009,27
(4) :196 —202.
PUAS, s, WA, 45 S IRSFT#E s A0 A A5 4R a A
BEFEL)]. TRUXFATE, 2003,21(3) :69 - 73.
VPR, Xlbek, 2, SR REFFRLERT &/ NEABK IR Bk
SIETAIEA ). FEBEHEK, 2002,21(3) ;24 - 27.
TWRPE, SesPAS, BRI, A RO R A NE 3K 4y
BRI ) ], REFHAERS AR, 2013,24(11) ;3137 - 3144,
BRI, skEde, VR, % AP R A NI 5
RG], AR R, 2013,21(5) :519 - 525,
AR, WRRTIE, RER, A RETE SR A N A G RE
FIFHZRAEMR[T ). A4, 2006,17(2) 1243 — 246.
X, BIARTE, KA, . RERFFE SRR B KOy B AN IK
YRR T ] PEALAMBHE R A (BRI
2010,38(7) :68 — 76.
Chen S'Y, Zhang X Y, et al. Effects of straw mulching on soil tem-
perature, evaporation and yield of winter wheat: field experiments on
the North China Plain[ J]. 2007,150(3) :261 — 268.
SOFA. — R EHIFSFHIPIRBE SRR EOR [T ], Hlll R
2FEER, 2014(5) (42
2R, AR R A % R 4 /N 7
Hifrfollkez, 2016.
RS XM, BEEER, A5 RFTRLEE T B DA ok 1 B
RRREAATL) ], TRIXARABTSE, 2014(01) :47 - 51.
FIEE, I, WS AT BEAE AT R MK S A N
RG], TOKHERE, 2015,24(4) ;14— 18.
BRI, Sesras, WA, S5 AR 2O S EA /N
PERFPR AL ] FHERLRLSE, 2015,48(4) 1661 - 671.
KRG, BRI, 200, A5 REFFR R X A /N 7 o
Lo oK EEmL )], 2 AR, 2016,36(6) 765 — T72.

G D].



