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W OE: RPN I PREAT A AEE R AR N AR RS R I OB RS I, 2011 —2014 4R A /NXARE ik, X
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NFEAKHETHI S 8 CKL 4  109.66%F1 170.13%, 43 Hil#H: CK2 #4)i1 34.55%F1 73.36%. #4E 3a & /NEAEKZE, ik
FEFFIE H e 235 (P<<0.05) i & /N2 AE KA #1 0~100 em H3EE K& M HEEAFEFT (PAS) B R EAAEFFIE HT (CK1.
CK2) fel3 (P<<0.05) #mA/NEH T E T AR a4, (et TR E. AS 1 PAS 4bFI4/NZ 3a
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NBIFIATE DRI A AL B, WA RS AT M T2 412
BRI W IR BRVEVE R ET 4. 2T Y AR
JRE SR, BT A R, MR R RS R B AL
B2 BEAR. ZALRSFEA L85, B R RS R 7
fif, B LI AR AR

BT UUEWIER, ASCELE 3a 9 H 5K, XL
W T KA AR B L O RS AT 2B e
HORSATIE B 7 3 CREFTE s AR AT B8 38 D 6 RS AT
IR LR, LEEOKE . ZMRAERK. R
MR SRR R, S AE TR FlR RS AT IE HE
Tt PR AT IE 2R A RN S AR .

1 #MR57%

1.1 R IE bR

2011 4E 10 A —2014 4F 6 ALEPILRMEH KA H
B X RN K & TR TSI R
(108°24'E.34°20'N)#EAT 3 a H AR « 1%l , #4k 521 m,
JE R AT 2 KR S X, B3 gL, oAbk
Wk ZkmE LR 8:74:18. 0~20 cm 3 - EEF AL,
PEIR Ay« P34+ HE 25 T 1.35 glem?®, )45 K % 2y 23%~
25%, (JREFKE) 5 AP, A2 048 1117,
0.95 g/kg; JHERLHE. HERLH 730k 13.67. 183.20 mg/kg.
1.2 FEFFALEE KRRt

FET &N - RRAEAAE T K 5, B
SAKFEFFAE AR50 RS FE, Bk AR (1 mm) #1150 mm
£ 2 Pk, Z2%5 SCERLIHM TR AT 240 A 3. 1) s
FEHF CINAEA 25/1, F4 RS FT i 1.33% A = 4%
(1) Ca(OH), ¥ 17K b GRS T A RS FFT U 1 30% )
2) KEWTIERSAT L, IRAWS, HERASSE,
WL N (25°C) #¥E6d, M.

DAL SRS AT 78 o5 AURS FTRI 8 H A TR, 32 KL,
CK2. AS. PAS 4 FifEFFEH F (WE LD , HEL3
W FL 12 AKX, BEALXALHES . & N3 b RE 1,
MRLK 20 m?,  JAFATE 2 m 55 KPR R .

F1 HERERIRIZIT

Table 1 Field experiment design

i FEFFIE 7 2
Treatments Straw application methods
CK1 KALFF (50 mm) 7 5 34
CcK2 KALFF (50 mm) i He ik
AS KAGFE (50 mm) ZALHH 4
PAS Fatie (1 mm) FEFF AL RE L

1.3 HEERE

PR N LR ME 227, T 2011 4£ 10 H 19
H, 2012 410 J 15 H 12013 4% 10 H 16 HIT4E 0,
KN T&ARMAE T, 3R 187.4 kglhm?, $EFAE
5cm, {T7#E 25¢cm. T 201246 H 5 H, 201346 H 3
HA1 2014 456 3 8 Hiiedk, 3a&EdE ¥ 233d. H
FABMNAMRE TS, £5 1AMEKS, 20T 2012 £
1 A5 HA20124F 4 H 26 H X85 /NX BEA KR FIK,
WEKEYH 90 mm; 5 2 AMEKZ, 40T 1 18 H

F1 2013 4F 4 J] 12 HXF#/NX RERRAK R TTK, K
= 60 mm; A 3 ANMEKT, HTEHWKRL,
HAE 2014 45 1 H 4 HXFS/MXEEBAIK, HKEEHN
60 mm., LK REFT IR H I 4 500 kg/hm?; 45 Ab#
Bt 225 kg/hm? JR %% (46% N Fil 112.5 kg/hm? iz —
B¢ (48% P,O5) MIELAE. FEFHHT, F e LK SERE S T
A ERFEFF— R EE RN 380 0~15em N, Z J5 ANIEAE.
A P i)/ 3 — K FEAH ]
1.4 MEMBRFE

1) FEFF R

K e RASE E . 78 2013—2014 E4EKZE, ¥
PV EYREFF AT UL HE 5, TN 15 em. %6 10 cm )
Je MAE (0.85 mm) Hr, REASAEEER] JE M AL 20 g,
480, FE 3 . FHRI, 7S B R R L RS R
(1) IS TRCEAE /N R S e AL FT 4 I 48 T F N 0~
15 em 2. AR —1EDSCR A, B 30 d BUFE 1
o WG HUA 0 P48 KPR G O JERE . 7E 80C 41
NHET, R TR R I E RS FT R R, kg/(hm?.d).
TR il = (RTIRREFFIR B - A RS FT AR B D 12
URIBURE ] B I 1]

2) I

KA EENE: {F 2013—2014 E4EKZ, F
FZEE LICOR 2w A/ Li-6400 18 #5206 A 18 HI I &
R Li-6400-09 3PN s 3E 4725 AL R /N X A HERTIR
Wse . Rpmse iRz, L IR TR LA /N
ANtE 2 em, S ACEL = Ao A A IE 3 ANFERL,
FEAFE ST E 2 AR, BCPIAMEAE Ay fe 28 L IEFIAE .
I 5 e ) — MeAE -4 09:00—11: 00,

3) K

PRI G A 15 d SR B8RRI 1 Rk H3ES KR, g/lg.
FEAh AT AR 5 I R Bk 2 mee LA R) N e R P
1 m.40 cm LAY &ERE 10 em € 1 7K >60 cm BEFH 20 cm
M5E 1R

- HEE KR,

W =>(A6xZ) (D
i=1

X W b HIEEKE, mm: A6 K TIERE— R AR
FoKE, mim®s Z MR, mm; i 2
Hn 2.
&) AEPIHRE K B KoK o3 R o0,
ET=P +1+AW +K (2)
K ET AEWFEKE, mm; P OAEEIAROKE, mm;
| A E WG R, mm; AW JGAHAE 2 YRECRE 100 cm 4
TEEKE, mm; KRB FKIIHMG R, BTR
U6 P /K HEAE 5 m PR, Bk h 0.
VEYISCR I 3 /N VP i, AR & /N2 = AR
A IIFEK R VSR R R
WUE=GY/ET (3)
Lrf: WUE Ak RIHZER, kgl(hm*mm); GY b4/
FFPRiF &, kg/hm?,
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5 AEKEHE

ALFE I T AR SR M E S T i . BT
JFURBRIEA/NE FEAFT &N E 1k, W iEA:
TN 5 BR/ANZERE R I, 78 105°C FAHE
1h, RJSTE 75°C Mt 24 h EfE e, RIS T s, T
FUHRECR 9L E Delta T {4523 7 £ 771 SunScan it JZ 4>
G E, fEA/NZEIRTT G & FEATIHNE 1Kk,

6) TEM =i

WO, JEH A AR B A) — B AR PER 1 m® N
BEATIE, A 3K, Pra AR, kg/hm?.

7 REH S TR

TG A AR AR 25 BE IR 56 3 h IR 1A H 1A%
PR, 2011—2014 4N AT KE K HSE
WK 1 s

{1 2011—2014 4 EZA FHAREERHHH
Fig.1 Distribution of rainfall and mean monthly temperatures in growing season of winter wheat from 2011 to 2014

1.5 &ERFEIH 52
F SPSS15.0 AT 4 vt 43#1, K H Duncan & # 2
VEHAT W PR, SigmaPlot 11.0 242 % .

2 HR5HH

2.1 ARAIEXFFEFF 2 RRIR MG
2. 1.1 REA AT FEAT MR E 47k
2013—2014 4K EK A HFEF ik e & & o

R 2 . HE 2a w40, EREANMREG L RE A,
AS il PAS AbHEASEF 4K 735 W &K T CK1 Fil CK2 (P
<0.05) . % 210 K& AFFEFFAL A R : PAS<AS
<CK2<CK1, AS AWPIFSF AL &N 48.46%, 7R
CK1 Fil CK2 B4k 24.31%F1 13.68%; PAS 4bFi%k B & 4
41.84%, 43 CK1 Al CK2 F#{I% 34.64%7F1 25.46%. %%
S A Tl R AT S B RS AT 00 20 il 5 5 W AR it 5 2
P IETEN

e CKL, KAEH (50 mm) Z it CK2, KASHT (50 mm) BIEIEH: AS, KAFEFT (50 mm) Z(LFHEIEH; PAS, Bfdefstt (1mm) ZALRHEEH
Hdli A 3ATEERTIME; HIBE BRI 855 MR 225738 5% B K T R,

Note: CK1, long straw (50 mm) mulching;CK2, long straw (50 mm) turned over into soil; AS, long and ammoniated straw (50 mm) turned over into soil; PAS, powdered
and ammoniated straw (1 mm) turned over into soil; Data in figures are means of 3 replicates; Different letters indicate significant difference at 5% level; Same as below.

B2 REAEEA KRG ERARA MR F
Fig.2 Amount of straw residue over time and straw decomposition rate in different treatments

BANEARFEKIM BN S, FH0RF  fifid R 34
HERMZES (F2b) o fEwAEKETH (0~60d) CK2,
AS I PAS AbHUREFFAE N 1358 5 o s S 2 e T LAy
Bt FEFFOMEE R A IMEIRCS PAS>AS>CK2>CK1. I
1, AS FII PAS AbBRFEF 20 idi %6 3 74t CK 7 181.81%
H1272.86%, 735 CK2 i 36.02%H1 79.97%. 75 4/N
KM (60~150d) #AbFE (CKL FRAM) FhEFF o L A%
TIHABP B, X AT RS TR ARG, LI

TR, SRRSO RS . RSB (150~
180d) , HALPEFEF i ZAK I CK1>AS>PAS>
CK2. TMEL/NEAK G (180~210d) CK2 AFFEFT4)
fifFdm, CKL fefle HZMMTEs Fnl s, 2 AREFTE H
JEAEAED A K AT IREFT o R e e, TR T 20 i RERE T
REME B BIEEIR0E, AT A K,
2.1.2  RRIAZET LIEPFR A7 R

2013—2014 FAKFSAILELNERNF LGB
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PR AL R 2. HHER 2 T4, S ACER BRI ki
IZE AR o AN A B - SRR SR 2 f AL HH ST B
ANFl. fEHTIH, AS I PAS AbEE-LIERPIRHE ) A 3.32
H14.28 umol/(m?s), 43714 CK1 11 109.66% 41 170.13%,
I3 5EE CK2 1 34.55%711 73.36%; {EkiA ], &Abs1
TR A AR FAR N 38 Ry e/ o X AT e S I SR AR
%, FECIEMADEEACE R, RN, a1
SRR o R A ST - AS T PAS BT |- ST i R 25
(P<<0.05) &1 CK1 Fl1 CK2, AS 1 PAS Ab3 a2 A i
F (P>0.05) . FEHIEENY), CK1 ALFH |- 3E0pm iR ik,

CK2 Ab3i -3 iy /s AEadl], CK2 b3 145807
MR RN, CKL &, HAMHE N ZE R B2 (P<<0.05) .

2 2013—2014 FELIEX Z/NEREE KK B T IRIFIRE
ESSEAT
Table 2 Effects of different treatments on soil respiration during
different growing stages of winter wheat in 2013-2014

umol-m?s?t
P i A o Eupa JA
Treatment Emergence  Wintering  Jointing Heading Maturity

CK1 1.58+0.32d 0.54+0.01c 2.20+0.09b 4.08+0.15a 2.32+0.11d
CK2 2.4740.21c 0.50+0.12c 2.40+0.12b 2.50+0.01c 4.02+0.11a
AS 3.32+0.11b 0.62+0.03b 2.69+0.03a 3.55+0.08b 3.36+0.09b
PAS 4.28+0.07a 0.75+0.02a 2.70+0.02a 2.66+0.08c 2.62+0.11c
0 ARFRERRZRIE BF K (P<0.05), TR,
Note: Different letters in same column indicate significant difference among
treatments at 0.05 level; Same as below.

2.1.3 RATHp Mk FE LEFRGX A

2013—2014 AFARSFFo i R 5 T IR 4 5 5
et (P<<0.01) IEASE (& 3) o ALt HEnpi A4
BIME Ky 2.46 umol/(m?s), #£ 0.50~4.28 umol/(m?s)4&4, .

I RENYGE RS n s sisk.
Note: R?is determination coefficient; n is data points.
B3 2013—2014 FAEAT Rtk F 5 LR-FREI X &
Fig.3 Relationship between soil respiration and straw
decomposition rate in 2013-2014

2.2 AEAEX 0~100 cm HIEFIFE K S S EHISMN
Bl 3 AMEKZE, BTAFRNEFNE. <HE. -

B R AEYHREK BN, 5403 0~100 cm I3

IKEAELNERA AR BB (B 4) .

B4 #43INAEKRFLNEZAFTH0~100cm HEEKE LWL
Fig.4 Changes of soil water storage in 0-100 cm in winter wheat period in 2011-2014

ti P 4 w4, 7ET I, AS F PAS 4b#E 0~100 cm 1
WEKEYRA, 3a TFHEKESNN 2691 A
267.3 mm, # CK1 735K 8.1 A1 9.9 mm, % CK2 273 %Mk
49 F1 6.7mm, HZEREZ (P<0.05) . HJEKAHEZ
GACFEFT I G o3 Al R A R, RS AT o ik AR P i FE K
R . AT, NEREAE A KB, K
R BN AL, SIS K ERWIET, (HARE
)G 2R (P>0.05) . HliA#, AS Al PAS kb
3a P& KRB 242.6 Fl 244.6 mm, i CKL 437 B4
fi 6.0 f1 3.9 mm, # CK2 437 [#f 8.4 A1 6.3 mm, H %
S (P<0.05) o IXnHESE HTIZm I 3K o
KLk A TR 2 AR, AS FI PAS AbFH A /N3 K3
By, AREFKEZ, SREEEKERK, £ 2011—

2012 F112012—2013 “F#E K, AS F1 PAS 4b 2 0~100 cm
T HEE K ER CKL fl CK2 ik, 7F 2013—2014 FH#EK
5 CK1 M1 CK2 fHyo XA RERTERT 2 MEKZEFER W,
T HRBERAL, KNEEEAERKER NN, ZIFREF
M AR B (1) & /N2 R, FEAKINER, SECHEEE K
AL, MfE 2013—2014 FFAE KRR I, BAARBENAL
%, DAFFT N T HERE A RO T A i, e T
Frkae M, grar RPN LIEE KBTI, R,
AS FIl PAS 47 3a 11455 /K 543 %) 4 251.0 F1 250.6 mm,
B CKL -3 2.7 F1 2.3 mm, % CK2 4353401 5.8 1
54mm, HZEREE (P<0.05) . WA FHEHEX
INEAEKEWIGE B2 (P<<0.05) #im Mg /KE, Xn]
RESE AN I AN AR KA IR, KA, A MFSHHE
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ARG FEFTEE L (P<<0.05) M3% Higir), HRER
IR K R Y, B 0~100 em - IEE K
2.3 ARENENEEKEIT
2.3.1 RIS Ert @ ARG R
EMIT FO2 AT A ER M 28T, T LAl 25
W A R I B 1, N HESE W T TR &
B, e g Bl iR, 2013—2014 EEKFEX
MEFRANE LAl AR LR 3. 12 3 nl 4, ANEALFRY
LAl 7EBAE WA A RASEAA ], 3 RIDLLTE .
RIZESR AT, & /NEdb NP A KB B, AR
P, LALZREIE R IR, LA RS E; ¥R
LU, BEEM R INEEE, LAIBEZ BT,

Fz 3 2013—2014 FL£AIE L/ NEMHEIRIEE AT

Table 3 Impact of different treatment on leaf area index of winter
wheat in 2013-2014
m2m2
S P i8] WEI I R
Treatments Jointing Heading Filling Maturity
CK1 1.70+0.11c  3.40+0.10b  4.67+0.06b  2.470.15b
CK2 1.86£0.20bc  3.60+0.17b  4.77+0.11b  2.58+0.13b
AS 1.91+0.09b  3.97+0.23a  5.03+0.06a  2.80+0.13a
PAS 2.14+0.21a  4.03x0.15a  5.13+0.06a  2.83+0.19a

FARHE], AEPRTTIH, PAS AR LA S5, 43 34 CKL,
CK2 A1 AS #4111 26.14%, 15.57%41 12.21%, HZE5R52# (P
<0.05) 5 KIIZIE GRS, S LAL K/
WK PAS>AS>CK2>CK1, Jt, AS Fil PAS 4-FE LAI
3 (P<0.05) T CK1 Al CK2, {H CK1 il CK2 4b¥a]
PLA AS Fl PAS AbBi ) 2= AN W35 (P>0.05) o HitAT 4],
SUAFEFTIE FHBAL GRS FTIE 5 2CRE A AR R AN

B TR R e ik R BT
2.3.2 ARIAEMEA)EZI ERTFHRRA A
2013—2014 FAEKTEH AR NEANF A F -
WY TR AR IR 4. B3R 4 WA, EEANAEE
CK1 AbFEA/NEH B &+ o s 38 R i, IX ] REJ
HH TR P78 55 5 K2R AR IR SN IR T & N2
W, S T &N T YRR BT, PAS AbFEAC/N A M
TR R RSN ET B R (P<0.05) & T
CK1 1 CK2., iX ] g & PAS AbFf A /N Az T AR R/ &
MEFW B G, GEERE, &NERBNTY
JEKRZ . PAS AbERA/NZ M b 0T A A
EEW BN E T AS, HANEE ) 2= 5 AN B2 (P>0.05) .
FEA /N R, AS FII PAS AbFA /N3 13 T-4 ot
F0 14 1602.72 F11644.16 g/m?, 43 )% CK1 #25 7.02%
F19.78%, 4% CK2 $2 1 5.52%F1 8.25%. HH LA 41,
AMNWFEFFIE R AN A K, ARIT A&
B BT 5 A2 DL R A KR T 9 0 ) R R 1
b, BET A S EYD 8 SR R SCRST T A
2.3.3 TRRIAFEAS L 2 BOKG AR 2 E 7R
e 3 NMERKBR AL N R RE, FOKE
(ET) Koy FIHZE (WUE) Zibingg 5 fion. &S5
AT, AS Fll PAS Ab3 4 /N7 3 a T34 i B 3% (P<<0.05)
T CKL1 FI CK2, 43 5% CK1 # 6.13%F1 9.53%, 73
Wl CK2 4275 3.99%F1 7.32%. PAS ALBH 5 AS M LL B
= A ERRL = B 2 A (P>0.05) o Htknl 4,
FACTEATE L SRS AFE A 2% (P<<0.05) R4
INFEFE R, (AR R RRE T AN PR N B

F4 2013—2014 FRAEL/NEW EHTFHRERE
Table 4 Aboveground biomass of winter wheat under different treatments in 2013-2014

-2

gm
Lb 3 i 3] P FhAY HESIY J Y
Treatments Seeding Jointing Heading Filling Maturity
CK1 40.41+1.86 b 618.05+28.57 b 1170.59+8.08 ¢ 1562.40+67.67 ¢ 1497.63+16.62 b
CK2 41.53+0.74 b 633.92+27.16 b 1232.75+4.66 b 1620.64+56.28 bc 1518.91+53.09 b
AS 44.33+1.78 a 681.15+18.78 a 1291.92+32.15a 1717.33+44.84 ab 1602.72+34.78 a
PAS 45.17+1.32a 708.03+9.53 a 1315.25+30.80 a 1788.45+57.88 a 1644.16+41.15a

K5 TRLEMENEFE. (EMFEKERKDFAYERMFIT

Table 5 Effects of different treatments on grain yield, evapotranspiration (ET) and water use efficiency (WUE) of winter wheat

" 2011—2012 4 2012—2013 4F 2013—2014 4F
Ab 2R SE e ey ey
Treatments eri/ ET/mm WUE/ | \,(A:eﬁ/ ET/mm WUE/ | \;iLeﬁ—i/ ET/mm WUE/ |
(kg-hm?) (kg:hm™-mm™) (kg:hm?) (kg-hm™-mm™) (kg-hm?) (kg-hm™-mm™)
CK1 8276+34b 382.4+1.9b 21.64+0.18b 7425+144b 334.4+0.8c 22.19+0.68c 7385+152b 381.7+0.8b 19.34+0.37¢c
CK2 8563+93b 391.5+0.9a 21.87+0.20b 7505+101b 343.2+1.0a 21.87+0.35¢ 7495+169b 386.6+0.6a 19.38+0.46¢
AS 9096+158a  385.2+1.1b 23.54+0.46a 7652+149ab 340.3+0.6b 22.49+0.47b 7782+211a 382.7+1.0b 20.33+0.49b
PAS 9027+161a  386.8+0.7b 23.34+0.45a 8273+115a 338.4+1.2b 24.45+0.32a 7987+28a 381.8+1.4b 20.91+0.11a

ANEAFEANAZ 3a P ET K/AMKIRH CK2>AS
>PAS>CK1. xMFEH 7 5 AN EFEK R &
U, ARSI A RS FF B e 3 TH BEA 082> &/
FHEKE . XTI AR LEA /N AR FTIY, RS AT 7 o5 BHAS
T K AR EIE, WD T R RREK

AWFEFIEH G, BRI T g, P8 T ks
IKREST o ANTFIALEL 2 /N7 K A3 R 3R 5 7 e S BAH AL
. AS Fl PAS AbHI4/NA7 3a 1) WUE 23 (P
<0.05) T CK1 f1 CK2, 43## CK1 #& 5.03%7F!1
8.73%, 7l CK2 4215 5.13%7%1 8.83%, HZER B (P
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<0.05) . PAS 4b#! 3 a P-4 WUE % AS 17 (P<<0.05) .
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Ammoniated straw incorporation promoting straw decomposition and
improving winter wheat yield and water use efficiency

Yu Kun'?, Feng Hao'**, Zhao Ying"*, Dong Qin'ge**
(1. Chinese National Academy of Water-saving Agriculture in Arid Region, Northwest A&F University, Yangling 712100, China;
2. College of Water Resource and Architectural Engineering, Northwest A&F University, Yangling 712100, China;
3. Institute of Water and Soil Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China;
4. College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China)

Abstract: Straw is often incorporated into field by covering on soil surface or being plowed into soil in China, which may
cause problems such as competition of nutrients between soil microbes and crop because of slow decomposition of straw, and
frequent occurrence of pests and diseases when crop straw is applied into soil, thereby negatively affecting the crop yield. An
appropriate method may solve the problems above. The objectives of this study were to select an efficient straw incorporation
method that could accelerate the decomposition rate of crop straw and promote the growth of winter wheat in semi-arid region
of Shaanxi, China. To achieve these goals, a 3-year field experiment was carried out in the year of 2011—2014 at the Key
Laboratory of Agricultural Soil and Water Engineering in Area sponsored by Ministry of Education (34°18'N, 108°04'E), at
Northwest A & F University. Using summer maize straw harvested last season, two control treatments were designed including
long straw returning by covering soil (CK1), and long straw plowed into soil (CK2). In comparison, another two straw
treatments were long-ammoniated straw plowed into soil (AS) and powdered-ammoniated straw plowed into soil (PAS). The
straw decomposition rate, soil respiration, leaf area index (LAI) and aboveground biomass of winter wheat were measured
during different growth stage in the growing seasons of 2013-2014. Soil water of 0-100 cm depth during different growth
stages and winter wheat yield under different treatments in the growing season of 2011-2014 were measured. Results showed
that compared with the CK1 and CK2, the straw left in soils with the treatment AS was significantly (P<0.05) decreased by
24.31% and 13.68%, respectively, and the remaining with the treatment PAS was significantly (P<0.05) decreased by 34.64%
and 25.46%, respectively. And the treatment of ammoniated straw accelerated the decomposition rate mainly in the early
growth stage of winter wheat. The correlation coefficient between soil respiration and straw decomposition rate was 0.67
(P<0.01); Soil respiration rate of the treatment AS and PAS was significantly (P<0.05) higher than that of CK1 and CK2 in the
early winter wheat growth stage, which was increased by 109.66% and 170.13%, respectively, compared with CK1, and by
34.55% and 73.36%, respectively, compared with CK2. The variation tendency of soil water of 0-100 cm depth in
three-consecutive growing seasons during different growth stages was almost consistent. The treatment of ammoniated straw
had higher soil water storage at the late growth stage of winter wheat. The treatment PAS could significantly (P<0.05) improve
the winter wheat LAI, and promoted the accumulation of aboveground biomass. And at the mature stage of winter wheat, the
aboveground biomass for the treatment PAS was significantly (P<0.05) increased 7.02% and 9.78%, respectively, compared
with CK1, and by 5.52% and 8.25%, respectively, compared with CK2. The three-year mean winter wheat yields with AS and
PAS was higher than that of conventional straw incorporation, which was significantly (P<0.05) increased 6.13% and 9.53%,
respectively, compared with CK1 and by 3.99% and 7.32%, respectively, compared with CK2. However, the difference of
grain yield between PAS and AS was not significantly (P>0.05). The three-year mean water use efficiency (WUE) with AS and
PAS was significantly(P<0.05) increased by 5.03% and 8.73%, respectively, compared with CK1, and by 5.13% and 8.83%,
respectively, compared with CK2. And the three-year mean WUE of the treatment PAS was higher than that of the treatment
AS. Comparably, the treatment of PAS was the best among the four treatments in accelerating the straw decomposition,
promoting the growth of winter wheat, and increasing winter wheat yield and water use efficiency, which could be an effective
straw incorporation measure for winter wheat cultivation in the arid and semi arid area.

Key words: straw; decomposition; crops; soils respiration; powder; ammoniation, yield; water use efficiency



