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W E: BT 20142015 FAMETAXRKHAT, UANENHARS L, URFEEZMEKENLE, X4
INEBREEKLE(E) LELEESAKFEO) LEXERE(T) FPERERE T EFHAAMIATEN S 007, £5%
PHELAGTREY ESRe T TERY, 20MH-FHEH 16.45 mm, RE BT E TET E 05t ERIZL AT
BETUARBAOELETRE R P BEXELETREAEELAEZAE 25 WD 20.45% .24.77% .
19.14% , EEREETERAEELE ERFERZ , FREKES EFHALEKHEAE N, 7R EXER
KEWNBWRGER, P BREAER R AL RBERENUMNE, E/ET ERXNBEEKR,EKEZFXN
E/ET %" 2% K. P BHEKETHMEH>H N 29.71% .25.64% 21.38% ; F #F 78 %= Fo K 7 25 At = Fb 8 A 4L 2
E/ET 25190 8.93% .3.01% .0.44% . K9 A ARERHEZNBEL R TAEZALE FERBLHZE
ERMX, BEERE FREAERAEZAENFEFMRSAAREHRGE, ESSHANLHEAML,

KW ANE M BAES LEARR BB KA KR

hESES: $275.6;8152.7  CEARER: A

Effects of straw mulching and irrigation amount on soil moisture of
winter wheat under drip irrigation in North China Plain

SHI Jia-liang, WANG Xiu-ru, CUI Wei-jie, HU Shu-dong
( College of Soil and Water Conservation , Beijing Forestry University, Beijing 100083, China)

Abstract: This study explored the effects of straw mulching and irrigation amount on soil moisture of winter wheat in
the North China Plain in 2014 and 2015. Evaporation ( E), soil moisture content of different soil layers (&), soil sur-
face temperature ( T,), leaf area index and yield were investigated under six treatments, including low irrigation with
straw mulching (D1), low irrigation without straw mulching (D2), medium irrigation with straw mulching (D3), medi-
um irrigation without straw mulching (D4), high irrigation with straw mulching (D5), and high irrigation without straw
mulching (D6) . The result showed that E of wet zone was generally larger by an average of 16.45mm than that of dry
zone, the changes of the dry zone E exhibited more greatly after heavy raining. The average E of each growth period was
reduced by straw mulching treatments when compared to non-mulching treatments, with the reduction of 20.45%,
24.77% and 19.14% under low, middle and high irrigation amounts, respectively, while the changes of E under
mulching treatments presented more vigorous intense after heavy raining. The irrigation amounts had no significant effects
on E. Straw mulching exhibited a significant interception effect on the irrigation water under low irrigation amount, and
preserved soil moisture as irrigation amount rose. Throughout the observation period, E/ET decreased first and increased
later, and was significantly affected by irrigation amount, with the average E/ET values being 29.71% , 25.64% and
21.38% for D1, D3 and D5, respectively. Compared to non-mulching treatments, the average E/ ET of straw mulching
treatments were decreased by 8.93% , 3.01% and 0.44% under D1, D2 and D3, respectively. Water use efficiency
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was generally higher under straw mulching treatments relative to non-mulching treatments, and a negative correlation was

observed between WUE and irrigation amounts. In summary, the D3 treatment (middle irrigation, straw mulching) was

most suitable for drip irrigation of winter wheat in local area due to the better performance of yield and WUE .

Keywords: winter wheat; drip irrigation; straw mulching; soil evaporation; soil moisture; water use efficiency

H )25 805 ( ET) 1928 AL R AR S LA A EL 161 2
A 7K 431 FH %) i 5 o R 2R, e AR v T Ak g R
i) - HE7% % 18 (E) 23 m Aol K 4 F R (WUE)
B AR 3 TR AT R R K B T
X AR, TR AL Gy T A AR K
SRR et 7E i 1] 5 25 18] RS 0 L VR
T KSR O g HRL g T ) 26 e 76 B o (ET) v
FAEPIZERE 07K 43 He 17 i L% dhl 0 Tk e A ik
FH [F] 457 7K 1 BB A% f R BIR B2 el A VR 2 18 33 1 i 7K 43
FiAeS REFTAE R LA R AR A AR 2 i
RORME) 2 HE T, TEAL e W )y v rh RB A5 B [
AR ) 2 o AR H S KRB R fE g1
I BRI LT & O H WA 2 s R
FAH 4 o W{Rii&%%‘z}:/ B AR F g L 2
SEMVEY) R K, B B R, R AR 2
AU AN 1Z R R A it , T 78 e d b b X
TR 2 /N IR ST 5 /0 12 S i 4 ) 7 5
BRI K s L, DI B 55/ %
2/NAZ H B K 3 BRI R e o AR IR 7RI E 4%
T B RS AT 55 FIAS [R) A 7K ol B, W A& /INAZ 4%
AT BN K i ) B S AR A HEA T T i
BT A IR IR 28 A L ) 25 %, o & /K 38 | 1 0
F)Z R BRI TR AR L 7 A B R 2 A Y
KA T T REFT 7 55 R EE K B 22 R AEAS R Y
AR5 R s e, e HOZ 7R TR K =
IR S B AR, AR X AN FE T T R
BT HIE R

U BRI

1.1 RIEXHER

I EILH T K 2% X (39°39'N, 116°15'E, 164K
40.1 m)HEAT 56 X P - HE 5 Ok 3+, 24
A D BEAE 2 FH ) 455 7K 6l 30.60% , + 338 75
H1.60 g+em™3, ZAEF- R K &R 540 mm, FHR
M 11.6°Co LA/ N AWFFEXT 4, H A g AE A
BHHI(2015 4F 4—6 7)) TR, (i /E 9 5 Fp ol v 22
175,2014 4F 10 H 16 H#EFH,2015 4 6 J1 9 HWOR,
FEFP i 300 kg hm ™2 FEFITTEE 30 em, HH (R)3 A A0
WIAIEE R 60 emo 156 X E 7% 22 PUAE e Bk B, R

B BRI A A AN 2T B8, iR
ORI 41 PN R 5 AR AR DL AN ] 1 B, e B T
4 88.14 mm,

I [ R i Precipitation —a— “J-34 /(i Average temperature
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Fig.1 Precipitation and temperature distribution
during growth period of winter wheat

1.2 K@%t

RIS T 2 P g AL BEAN 3 FhiE kAL HE 3L 6
MHEG (EFE D, ~ Dg) , BRI 4 IE AL, 4L 24
AN BEHLIX AL, B/ X AR 30.24 m?, K 555
HH 6.3 m.4.8 mo 7 55 A0 B R REFF R 35 AR
6L 5 500 kg hm 2 RS SR b 2T HE
FEA/NAZ IR T I W AR B T AR 2 ) 3 S PR K
HIREMK P 3 BRI 1.2 S A
HEK R B AR K1 55% ~ 75% ,3.4 5 40 BRI
KA H R R K B 1 65% ~ 85% ,5.6 5 AL HE K
HON B KB 75% ~ 95% . SAAbHALE 4 A
28 H J# 7K B, SR A 3¢ e B b AR %8 A 20 AR (100
kg hm=2) . AAbPERE 35 5K WLE 1.
1.3 MEIIRSH*
1.3.1 ®RRAARZ(E) RHAMAEZEBIL(Micro -
lysimeter, MLS) FTHL 7 JF- RS B2 0.1 ) & , £k 56
AL E E R T 5%, MLS i A B4
AR PVC A S/ IMBALAL, Al 15 em, PIABAT
& 11 em, BEJEL 0.36 cm, SME N AR 12 om, BEJE 0.3
emo WARE JefT A LI ER A BV HR ) T i
PEST B JE e 0 A F0 5 e 6 2% , PR S [ 5 T
A4k, AT T 5 1 5. RS/ NX AR A
MLS, 43 SIFER R I T Jr QR AT ) PR Ay (T
PR b RIS TR TE R L 322, BERR 57
Foffe -, EHE K B FR (> 5 mm) J5 36 0 £, &
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IR AE H 17:00, BUA: H MLS B & AS B R AN
WSS E(mm-d~ "), /N2 i HER 56 1 B

[B]78 % (E )43 MR e 25 & (E, ) ATy fe)
R R (Ey) , FSLBRiE AR EL 153530 60% 40%

F 1 BABHIEEREKE B EKE

Table 1  Irrigation date and quantity of all the treatments
PUELEREs LhR /K Trrigation amount/mm BN
Treatments Tre ) Total amount
No. reatments 04 - 08 04 -28 05 -07 05-22 05-25 05 - 28 /mm
o
D1 {EE7K%M 26.11 10.28 23.35 31.70 91.44
Low irrigation and covered
2
D2 {EE]J(Z:EM 26.11 27.75 27.81 35.15 116.82
Low irrigation and not covered
2
D3 ':P7J(%m . 26.11 35.93 29.31 30.28 121.63
Medium irrigation and covered
(2
D4 ‘:F'ﬂ(Z:ﬁE . 26.11 51.80 38.69 32.79 149.39
Medium irrigation and not covered
Bl T o
D5 ij.ﬂqjﬁ.ml . 26.11 39.96 47.90 36.58 31.71 182.26
High irrigation and covered
FIKAE
D6 High irrigation and not covered 26.11 60.59 56.63 40.36 38.84 222.53
132 BRAKE() R LEMARE(T) FIH o - Y
- s =
Decagon /A Al [ EC - 5 . EC — TM f& )88 R4, 73 ) B 2 ET
FHRE/ DX HHELIZ T 0~20 em(EC - T™M) 1 20 woe - ¥
1=
~40 ¢m,40 ~ 60 ¢cm .60 ~ 80 em (EC - 5) 4k, & H Q,

17:00 WM& o FEREKSFEN (> 5 mm)J5 19 1.3.5 K
FERFAS/IN DX AL S B 3 B, B, TR o I 53 R
TR KR WL R A Bl i 1745 2 o [WBY EC - ™M
(AR RAEHT 10 em 40 HHERE
1.3.3 st@BRyEH (1A HEFWMN,H50H/NX
FEHLIEBGESE 20 em x 25 em HI/NEEHEIT R, W52
P - FR o i A EE s BEALIE B 10 7, R A
R AR £SO o i TR, DR AR R % 10 o g R
i, 91 B e TS R T R 5 b 3R E B LGB
(LAI).
1.3.4 wWEZERZEBEZ(ET) %/NE ET @K
TP R A AR

ET =P +1+U-R-F-AW
Ao, PO, R AR A 1 R
KL, VK E BT R AW R KA
B, 3 AT S H 585 KRR U ZHh T
KA B R R i F A2 B TR IR
et ROF U =I00] ZBS AT, R e A Uik -

ET = P+ 1-AW

1.3.5 KayfRAKE(WUE) 1EX/NERALIG,
X hE (gem™?) TRLHE (g) 5 FEEGHEAT % Al 4 .
WUE 43} 338K 53 R FH R (WUE, ) FIRE B 7K 43 F)
FBIER (WUE,) BRI 285053 514 -

K, Y R/ NERPRL™ i (kg + hm™2) , O kL
W, HF 50 A P 7 K s D ET A B
(1) 7% J 7% W 5 1) S (mm) , 38 50 3% H & 40 5045 51 5
Q AN S K B (mm) .
1.4 HIEAIE

Hds 4b P55 43 1 R R Excel 2013 1 SPSS
20.0, 2K ] Duncan 7%} 1056 Kb 2517 Z2 8 SR
ZE51HT o
2 R0
2.1 HEENMEFEEXRERLZHNEMW
2.1.1 RRAAFHRAEAL TSI FUHT
SN AR ) 25 & (E) 7E 43.61 ~ 60.25 mm 2
)3 20, KGR T K R A B R R R A O LR
Ay B 12.32.14.36.,10.79 mm, 38/0 GBI R
20.45% \24.77% \19. 14 % , 3 W F5 FT 78 76 7] 0 25 Uk
A E AR K R AL B W E N
54.09.50.79.50.97 mm, AJ HIHE 7K f5 14 25 57 00 1%
XA/ N KRB 28 2 W 52 W O AN J 355 45 A B 4 00
TP AR E W S s, sl 2 BoR,
D1~ D6 4 P43 2 ) 20.71.17.67.13.70.,21.30,
10.33.16.19 mm, 5 47250 e g5 5 —3k
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Note: the “w” and “d” represent wet zone and dry zone, the same below.
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Fig.2  Soil evaporation during growth period of winter wheat

AV , D, ~ Dg 2B H 3 E {85351
70.83.1.07.0.78.1.02.0.80.,1.00 mm, H 1]
AR AERE R IR BT (1. 12 mm), 3X 5 5K 48
2170 (G BT 5 48 AR, (B AR B P A AL B H 3 E
HREFEMGEFIEAF L, <R EAH R r
FEHIR) B E BB LT T 0.04 mm, 1<
FHIE A/ NRER IR H Y E BB BT T 0.28
mm, A H YY) B BHER NN TR T 0.17 mm,
URFA B A/ N2 AR ARG, it TR RV o, FE 7K
Wi Eh 4R R R A M 2R S L H Y E
R A TR T AR S SR ARSE BT, i AR
BROT UG T B 724 /N2 22 I HE 07 8 TR AN 1%
T, H¥ E K BT,

2.1.2 B@LE#EKEZER E Lo WK 3
PLEH, BRI Ds D AbHLZ S8, JRIEH E 2
KFTHA E, X Re 2 H s K AT, 2
TN LK 2, REETHRENE, Mk N
Ds . Dg MR E/NF TR E B H I, £/DNX
M e KE, E XA RIERA, Hd s H 17—18
HEmRE KR, 19 H AT E LTHE 2.87
5 (D) 5] 6.23 f5 (D)) Z [0, HI{EHH 4.03 £, MM
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6], H(E R 2.73 f5, VLB E SEmAaoe s ma
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T+ 2.99 i, UEWITERCRBERAGE N M b3 E J
MASETERIZL, X — B AE AR KRR 5 1 4
16 H (B EF 1.34 /%, RBEw T 0.92 %) F1 5
A 10 H (% B 8.98 %, R 55 L FF 3.19 ) 1
R P A8 A AR B, DR ] BB o T A B LB R 44
K, BERSFEZE R HL ) 1 578 % . Ak
B, HEAKJG&/NX E A B T, B AL
PSRRI K SR FRAY E AERE KGR P 2 2

5o
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Note: the breakpoints of the figure are the days of rainfall or irrigation.
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Fig.3  Dynamic variation of soil evaporation
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2.2 HEEMEFESENLTEKSNXME

gk 2 s  TEREAS UL A D, ~ Dg AR 38
B R &K (0) 7318 19.36% .20. 18% .
23.08% 21.97% .26.82% .22.15% , 45 Ab R 6 7E 4k
e —3 I 0 P Eh B G, BRARHE K i
SEFE (D, Dy) AF 0 By FARE SR HE, AH AL HE R 4%
+J2 0 BERE K G I g

BALH 0 ~20 em )2 0 FEFEW aEKIG 8
FHR AR AT T 0 0 17.89% (D),
T ARBIRGRY 20.31% (D,) , fEPHEK AL BT, 7

it O IR TR B 0, W K AL BN B s 0
BERTARE D 0, MK 2 iR, 4564 CZHIMT
HEKE N RSFPE EXT B R R A1 OO, IR i B B
B BRI R E ARG X TR T K RO AR, AR TR K
B A PO 2 B B K S R REREA B,
BT E BRA I D0 T 5 FF 8L e Ad PBOR B
AbBE O SEARAYBLR ; T Hh E K B, Bl R K R
TH AR EER VR A R, A TSR B 2 R AT
3 P PRI RE 0 T8 2 B 5 K R I, R AR A
I E R

®2 BAEBARLIEREEUNHEHLESKE/ %

Table 2 Average soil moisture content in the whole growth period of different soil layers

JZUREE Soil depth/cm

AbFR
Treatments 0~20 20 ~ 40 40 ~ 60 60 ~ 80 PRI Average
D, 17.89d 19.92¢ 20.62cd 19.06¢ 19.37¢
D, 20.31c 22.08be 20.22d 18. 19¢ 20.18¢
D; 2.75b 23.26b 23.77b 22.60b 23.08b
D, 21.69be 2.32b 21.97c 21.93b 21.98b
Ds 26.72a 27.57a 26.03a 26.92a 26.81a
Ds 21.11be 22.59b 21.79¢ 22.95b 2.11b

TE ARV NE TR AN A A B8] 22 57 8.2 (P < 0.05), Rl

Note: different lowercase letters in the same column mean significant difference at P < 0.05 level, the same below.

A& 4 AT 51,20 ~ 40 em )2 0 2545 0~ 20 em
+E S AE KR NS 0 MR RET O,
HOK AT G 0 5K 0 25w O AR, &
B E X2 2N 5K A B2, mEK
AL PR NS AT R 1) IR SRR & TR TR AT
G P HHES KR 0 A Ll kg%, Ak
IR 40 ~ 60 em + )7 0 ARALTINE- 22, BR 25 K RN
TR LASNR S 7E 10% AN (P < 0.05) , 7 35 Ab B
O ¥ TARERS 0, KT 60 ~80 em 1+ )2 0 281k
JUFAZZ I T RE K ), 8 s /b B3 0 By F
R 0. KR FMT AR 0 B #FEL,
RPN 0 ~ 80 em #5 )2 0 ¥R T AR S4B
0, MESM 5N 13.45% F1 15.64% . LA 455030,
2% b DX 18 TR R 4 /N 22 W K A IR, R A B
X F K53 0 A A AR 25 R R K I A8 R R
R MR 0, A 76 I /K e 378 370 68 1o 7 7T 7
SRR A OL T R 52 A S R R
WitEM .

2.3 BEENEFEENLTEREREMNEN

SEIA 25 R 50 /N X - R 2 (T,) 7
12.6°C ~26. 1°CZ[A] 224k, Dy ~ Dy Ab B ) -1 -+ 35
TREE 4 9 4 19.25°C . 20.55%C . 19.20°C . 20. 96°C .
20.03°C .19.79°C. N 5 Fias, A o i 7K 2 4L B

TORHESN T R ERTRERLEIH(P <
0.05), /K AL PR MRS AT 25 1 T, B TR
b, i EFIWRE KR T, R 5
W 4 METBIHY T, 2005 12.1°C,0.8C,
1.5°CHN 1.5°C; Kb 3 4 AT BORE 3
Fo il 3.29C,1.19C,1.99C,1.9°C; m e K
A B R S s 0. 1°C, - 0.3C,
-0.4%C,0.3°C, HMEAT I, FEFFBE 36 7F— o K i
TEE N2 BRI 7.(P <0.05), M (ERE K 5 &
FHZE A B %, hEH 5 A 10 B (K 21.34
mm) #5403 R B R R X R R R, R
B T, SRR K FE AR T, (P <
0.05) Dy ~Dg I T, BHIHT T AIBEK 3.6C 5. 1C .
3.59.5.7°C.3.9%C 4.0°C, X 5 MR R W T oY
SERAL, REAT B R R T, AR EH

2.4 HEENMENEEXHERELZZBRZN
2.4.1 WREAZKBZ(ET) Wk 3 P, K4
PN ET S i T K 5 8 5 AL A AN [
FEAE TR S AP AR K R AL HL Y
ET BB ZEAK, 435120 189.8 mm A1 180.7 mm,
PR T 3 K A B ET B 215.4 mm; K
AT R AT 7 Sa AL PR A K S ALY ET A B2
Z5(P<0.05), HET S 290 - & i K b 2
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Fig.4 Dynamic variation of volume content of soil

+ 437 S Temperature/'C
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[ 1] Date(M-d)

5 TERERENHSETL
Fig.5 Dynamic variation of soil temperature in the 10 cm depth
(260.9 mm) > HPEK AL PR (213.5 mm) > {7 K &
AEFR(176.3 mm) , X 54 L ER A AT A AR
B ETERE A0 P ET 7EFEA 3] T %
{8, GRS B BF g4 R — 2, X n] RS T 1
R PR A& /N Z2 1) it T RRUES B v 0, I 2 SR T

i H IR TR, &/NE I ZE B VE RTS8 20, P b Lk sR
Rk, HHESREK & it e, AR ZE R B B K, fH145
A0 PR RO 2 BT X T HA AT (P <
0.05).

2.4.2 E/ET ZA5H  MWENLZNEAET IR
F AR EEKEAAIY E/ET 2R B E(P <
0.05), M ¥ {E b 6] 43 514 29. 71%, 25. 64%,
21.38% , b Jka o AR T ROR B S A L, 3
FhE /K Ab 4 0 B0 E/ET 43 51020 8. 93%,
3.01%,0.44% . TiAHREK AL BET , F A7 56
B E/ ET 9800 FE7E R B i A A [m] A K
AP A AR TN E/ET WD E R K, N
26.82% ; 1M H1 . 2 VEE K AL B U2 AR R Y B/
ET /0522, 50910 22.70% 1 11.75% . A
RINEEBTWHRE, E/ET 2 T KA /NEA K
AR AL A, B — B 52 1) D PR Bl 2 4 /N 22 1Y
A, MR AE AR WIS R, 2/ N A2 B 28 s AR
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IR /N A GBI TR, B A /N A2
Fr A& WSRETT NI, SRAWTTH RS OL T, B/ ET 8t

PRI

R3 BRELVUNRFHEBEL MHERMKSHENL
Table 3 Average ET, E/ET, LAl, plant height in different growth period

i g3 PO 5 ) i s A [
Ttem Treatment Early or late jointing period Heading period Filling period Mature period period
D, 35.58 ¢ 89.42 b 56.07 b 8.82 ¢ 189.89 ¢
D, 27.12.d 88.91 be 45.03 ¢ 15.27 ab 176 .33 ¢
Dy 42.15¢ 77.39 ¢ 45.51 ¢ 15.66 ab 180.75 ¢
ET/mm
D, 58.00 b 93.85 ab 47.26 ¢ 14.43 b 213.51b
Ds 36.64 c 101.81 a 59.97 b 16.94 a 215.38 b
Dg 72.42 a 100.90 a 73.32 a 14.27 b 260.90 a
D, 20.48 b 17.76 a 26.43 b 76.53 a 25.25 be
D, 56.31 a 20.38 a 40.93 a 55.27b 34.17 a
DY 26.95 b 16.72 ab 31.36 ab 32.18 ¢ 24.13 b
E/ET/ %
Dy 25.91b 19.56 a 35.23 a 54.89 b 27.14 b
Ds 28.47 b 14.87 b 22.06 b 39.96 ¢ 21.16 ¢
Dy 18.38 ¢ 18.99 a 22.52b 51.72 b 21.60 ¢
D, 2.65b 7.70 a 10.51 a 3.14 ab 2.29b
D, 3.44 a 5.69 b 9.06 b 2.09b 2.23b
D; 3.51a 8.60 a 10.27 a 3.61 a 2.84 a
LAl D, 3.69 a 7.30 ab 8.85b 1.90b 1.83b
Ds 2.26b 7.25 ab 10.57 a 3.74 a 1.97b
Dy 3.57 a 9.01 a 8.88 b 2.93 ab 1.89 b
D, 37.50 a 55.75 a 75.00 a 78.25 a 77.75 a
D, 41.00 a 55.00 a 69.25 b 78.00 a 75.50 a
’f*:'%/cm D, 38.25 a 55.50 a 79.00 a 79.50 a 76.25 a
}f;ia;htt Dy 40.00 a 55.25 a 71.75 ab 79.00 a 77.50 a
Ds 38.75 a 55.50 a 77.25 ab 76.50 a 73.75 a
Dg 41.50 a 58.00 a 71.25 ab 77.25 a 76.50 a
2.4.3 rtEBRIBELADZASH MU 2.5 ZNEFERKSFIARER ST

KT AEARCTT YA HE K 25 Ak B e i AR BRAY AT
PINTRBEATREFT A s A0, 20455 W15 I, %4k
B LAT BR De M4 BT 55 A0 B TR SEAT RS AT B 75
ARBE, SRR AR R AR — B, Z R AR A
OB A A B R B B LALR TR GG .
BRI B G 1) B A ] B A BT S R0, B e Ak P
T HER R LR FE AL PG, e T AN FEA
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Table 4  Yield factors and WUE of different treatment
3 P SCEER T em-2
B e Gl Tetkend e U VB
/mm /(grm™) weight/g per m* g m g
D, 91.44 529.48 32.98 662.25 2.79 5.79
D, 116.82 550.05 27.99 846.50 3.12 4.71
D 121.63 583.60 35.49 657.75 3.23 4.80
D, 149.39 552.35 30.25 782.03 2.59 3.70
D; 182.26 580.37 32.83 729.25 2.69 3.18
Ds 22.53 572.98 27.81 855.00 2.20 2.57
EAAL TR N B R BOR T, B o b P I 410 o) ~
T AR BE 2 T A IR B T A B A A A il i i(; " y=-0.0284x+83331 4 Lfn%oizgll/;(/lf[
BT 184,124,126 N em MUK R X S e, KOS e R WUE
E A RN N @S VIS TON SOI TR B o Rt
S8R 754720792 4 +m ™2, & i: A x WL
2.5.2 AKpAEaE A 6 nlAl REA R AL B é 30 I _________y'_‘ﬁ:‘nm;)?}iz}g;6sésl;156
/N HOTEBER 23 FI ISR (WUE) 37 TR R = 25 L ST e S
AT IRENX & /NX WUE, 53 3R R D, > ; ?(5) T R 0909
D;> D, > Dy > Ds > Dgo T 1 38 7K 43 K| F &% Z o ‘
% 50 100 150 200 250

(WUEs) W2 AIRHE K S i), B 55 b 3 WUEs /N TR E
TRALFE K B E SR WUEs R AR 5
LEE B NX RN Dy > Dy > Dy > Ds > Dy >
Dgo MR 2 ALHE 5 R A0 WUE, . WUEs 5
HKERZ 0] 1 5C R IEATHUG J5 & B, W6 R A 2
WUE, FI#E 7K 5 8 22 ] 24 5 BRAR A G I 2R G &R
R? 73513k %] 0.997 1 0.965, K 7 w5 AL H WUEs 5
K B B MO R, R® 4 0.909, B 75 Ab B4
WUE, WIAAFAEIX R ERME G R . FR B R AT BB 21K
WK BTG ANFRT , FE AT B I )2 I A B AR AR K 4y
WA 1S BN AI AR 57K 43 5 s 52 w144 /)N
Z W B0 BEBRAR, M B K A s A
(-3 WUES TRk

## 7K % % Irrigation quota/mm
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Fig.6  Relationships between different WUE and

different irrigation quota

2.5.3 BERBEKEZLZBARNAKESN  H
265 AT, A FT 7 o5 A0 N b % SR R 1A] 2%
K EBERML B ENRAE(P<0.05),5 E/ET
B EE AP <0.1), 105 M m A8 5 Tk
FEDPEMIEME (P <0.05), 5K 4 F) %
BB EEME(P<0.1), XEHEIK FFHRFT
7 3 b BT B S R e RRURT TR EE A RO AR
78 % , B R /K A3 RT3 (B Al 25 W) g A1 - 458
FE 2R RO 2/ NFE RN
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Table 5 Pearson correlation coefficients of straw mulching and irrigation quota with other factors

T E 0 E/ET LAI SN TKW GY WUE; WUE,
SM -0.738" " -0.956"" 0.345 -0.473" 0.958"* -0.710" " 0.855" " 0.157 0.395 0.430"
1Q 0.175 0.155 0.564" " 0.572" " -0.173 0.430" -0.413" 0.607"" -0.773"" -0.975""

H:x P<0.1, * x P<0.05; SM:FEFFE T straw mulching; 1Q: #BE/K & irrigation quota; T': T3EFRZIRE temperature in 10 cm; E AR A1 78K
soil evaporation; 6 : 137 7K % soil moisture content; £/ ET : Bl 28 & |5 75 & 216 5 LU 19 soil evaporation/evapotranspiration; LAI : B THIF4E %L leaf area
index; SN : B4 spike number; TKW : T-B.H thousand kernel weight; GY : ¥R/ it grain yield; WUE, : +-47K 3 FIFHZE soil water use efficiency; WUE; : #

WEZK 43| FH R irrigation water use efficiency .
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