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F BLkzER,E % HmELR OH,
ERELEEHNEIR ,HEE

O AARME K ERER B, B B3 712100: 2. EAERRERUBERE F.0, KB K& 713600
3. P EAR BBk B IR R X RIBFFCAT, AL AT 100081)

# EBAAEARRTFEALIEFEA AL E(F L 40 kg PO ho®; EH Z L% A 2 30 kg/bm?) 3t X
HEIHGRELEKMEENMRLAKNERRE BV TEFEHEGRBESF R (R VEE EWAS SHBENTH
BEFIEFRAABEAPIEIFERARPAAGEY. FEXN. 5FERLEHNL IHRRSTARLERSY
BEBEPA L BALYE ERRRLEKRAUEHRA:EASENEAANTRERZLDBARG  HALREY
BRFABPREOEFENEFRIRA HUERERTEEN., SRRV EENANEVEHURE AFL K
LS E RS &L Wk S ET R LESEERIEVEEFEEIFERTINE EXE T B
RAE, NEREE NEBTHESZRYY GLAEFRAEAIMRLELRO~200em HEAL SR EhEL
BHAFNEER. RUBEAZSRNIE BHBEAERNEREIEZA O em L ELE,

XEA: IREARERPEE TR ANE  LRE AR R

hESES: $512.171 XRERIRE: A

ERAKBESRRIEN, ELRRLAETN
SRR BLAAEYRNEREETNE—IR
SRR, WS EER, R RESBEAEN
B REFHNREEANBEHTR, WRTARL
AR5 & R M RACRAE . 8 4 35 S5 IX AR b R A o)
EU—FE—BhE, TRIEYN/DEMER, H M
SRR EG, ELNE—F—RHHEK &
GEHMESRNPEETHRES, RUEFRIE
BEHEMAMFLEASRE. MACKREBAA
BEY, MREEEBRNBENNEEYIHE
BB R FEEEKAMXRERORESHEL
EEEMHEL, MHTEFRE LN, W
FEEEA, SMSNAE IR AR R, B
F 5L 0 B0 () R R S RV R R T B B0 R UK A,
EWMTEENEOER BAEPEET. BA.M
PR — (487 FIo 7RG8R B
BN BEEERBIAEYRERI MG R L%
BIFERTS, BRI, T B RENAEE Y B, XS
FHok IR PR AR BB, A B2 i I 7A] i 30 %o 4 A
R[5 B R R P 7 3 L 6% B 486 7 6 A o 28 % £ 8K 43
B WL R AN E A K R S T RBA

i 8 B %89 :2012-01-24

X ERE 2 1000-7601(2012)03-0136-07

BT, LA 2 5 o A 916 2 B 5 ) D 58 0
BRIk
1 MEEFE

1.1 HMREHR

RE FELREPHBORAET KR ER
BPLTREAT BH A% X2 M (107°44" 703"E, 35°
12'787"N), 1§ 3% 1 220 m, J& B4 3 P9 Rl 6 8 45 2 18 78
KRGS R, Rk 4 7= £ A KRR A L EL
KB 1T, ZFEH 1711 d. ARFE FEHEH
2226.5 h, Bl 2 994°C, Z4F F K 584 mm, H T
WA, ZETTFELKET ARE,

KR+ BRI EZHEY L BRI THED
ZEL LERE, 20 E LR ATN . 8 EF,
A%, HESKER 22.4% HERE 9%,
BRELHEVE EEAERSESES A N3 .4,
4.26.0.90 g/ke, W H & H N 13.74 mg/kg, pH K
7.50, 28K 0.66 g/kg, BB EXFEEDIN
4.02.131.95 mg/kg, WK KE 382+ R AL
BHETE. AIRRRW A R4 T K
KAMKMAH T EEK ETRYNEERLE,

ESMB 2 HET (R BB 277201103005 B R D EFAREUHARKRZRR LTS AW : TR FH LK T AL LiHH
1”19 B (NCFT - 08 - 465) ; T L R AR BHE K QU A B R i H " AL R B K 2007 FHESRBFF X/ E
fEE®N ¥ WHO9se—) L WLFEEAN FLE MR P HREFARPSRMEEL, E-mail: lijing. 1025@ 163. com,

* B 1EE LT, E-mail : yajungao @ nwsuaf . edu. cno
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BRI p MR g — E— B M E
1.2 Kgigit

PIHEMEMKRF LG Y8 M) s
B, HEFAEAFE (DGEEMEHLE.CKAR
MiHE ;P 2B P,05 40 kg/hm?; \SF 9% F A 30 kg/hm®;
(DBEBE SR RITFE D EEAENARE
EH 2R hEEEARESICH EEH

[ EWER+BABE B HENEENBESR
BB, TE2HFR,EIx3=9 0., BERALAFHERE
(KRR AR, ATHENE, HEHFRRAYR
Wit RELENEX EHAE VSR, EH 4 K,
HYBEFE, B —E Sl ek B E B A, DX
6 mx6 m=36 m,

2009 %6 H 20 HEBFLHE,9 A 15 H T
HEREMEZLZE, 108 1 HAETEWESAEL
BAOB3ABMENE, PEBW—KEAN
135 kg/hm?, P,05 120 kg/hm?, 3 K,0 120 kg/hn?,
2009—2010 F/PhEEKEHNEKE R 213.0 mm, {§
T 61 50 a [F ) 1% K& (275 mm) ;M E B AL IR
AT RE K B 4 289 2mm, th 16 T A7 50 a [ 4 F ¥ %
KR (313 mm); 2FFEAKE 502.2 mm, L Hi 50 2 [
B Yy K 1K 80.8 mm, JB T T EF .

1.3 WBEBRAE

TESIERIEW /D EWBET GEHF B R W B AL
RGP REZ LK 0~200 cm T HEF &, 20
em H—B, MTHEUE LRSS H, EAEH

WA MCEAY SERAFRZRANEERE
. HARGESREK, HER LRSS EDRH
ARERAREEN I mn FERRER 6 1, HE B
THAEwE. MERRESDEIT=,

B AP EZBCRE(WUE) RAIUTARITHE:
WUE = Y/ET.,Y AAESIMIF= & (kg/hm?) ; ET, X E
Wt FHEKE(mm) BiZHBXKIHFRLEK,
KR B ET, = P- AW, KPP RHEEHEA
B(mm), AW HUHKET SHEMHN L ETKEZE
(mm),

R F Microsoft Excel b P %04 , i SAS8.2 % 4
HFEI T

2 YRS

2.1 BEXRIREMERFIN

ZERRAE D, SAMERHLL, A SEED
LHRAATREGESEN S FREYR, Hp
#EREENEREIN D EKFE RN, ZLEEK
el XMARTEEMER, FHIECAS AR LR
Rty EFEYREAER, MASHEWREA
EYBEBRARELWH. EHBESBRERPIER
besh FEREMH R 5 AR AEAL FRAT L, BEAE b B A&
MR LSRRG 3.6%(HE)R 2.8%
(F&)REMER WG 5.8% (8 &)M4.7%
(FE)SETENB EREYBBRFES, ML ZHR
FEYERTI 2% (HE)M11.7%(TE),

£1 TR ESRIEE Y R0 (kg/hm’)

Table 1 The influence of different fertilizer treatments on green manure biomass

i RE 4k ks wE®rE HAESH RETE KELHE BRIESTE
Fertilizer Fresh weight Dry weight Fresh weight Dry weight Total fresh Total dry
treatment of shoot of shoot of root of root weight weight
B (IR §i 8H TR E)
During full flowering stage ( when green manure was incorporated into soil half month before wheat sowing)
*HIE s¥ 12704 = 573a 2014 * 196a 167 £ 29a 147 = 26a 12854 £ 618a 2189 £ 236a
PRE P 12273 + 828ab 1934 £ 146a 181 + #4a 156 + 36a 12483 + 985a 2093 + 185a
AhEAE CK 11851 + 804b 1882 + 128a 171 £ 26a 149 £ 23a 12193 + 803a 2063 + 118a
£ 3 (/b £ 38 A BERT)
Nuring padding stage (when green manure was incorporated into soil before wheat sowing)
L HE SF 13298 » 1014a 2244 1+ 401a 270 + 66a 202 + 31a 13568 £ 10452 2446 £ 419a
PHE P 13389 + 246a 231) + 68a 290 = 93a 220 £ 75a 13678 + 280a 2531268 a
A AE CK 13493 + 500a 23131 249a 281 + 76a 197 + 16a 13774 + 522a 2510 2 240a

HARFRERAAEEFZ G £R LD S EKF-(5%)

Note: Different letters mean significant differences among fertilizer treatments (5% ) .

22 FEBEARXMEEEWHERLENE™
 1:0k A0
ME2TLLER , S RMEIEKIN) ML, S0

AT R, NEHN TR 18.4%, ERiEF|
EEAE:RAHINEHSEYERAREN™K
B, SRR AR, BATE S BN K
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B30%E

BRERK, SERAHEN, EHEARALHE
INEFFRE R R AE AL R & 14.2% , 6 F 6% AR
MAENEFBER LG ERES 21.4% ; RILE
BB st L A & AR M A BE /D ZFF R B A
FEAL TR 18.6% , M B AN E R LA
HEAE AL B R # 5.6 % ; 4R AL 1 /) BB AT 84 [5 0, i A
& 7R O FH B AE 40 22 40/ 3 7 B U S I T A e AE
03

SRR RAE (4K IR ) AR B, 6% A 42 7 B8 R /22
WEREYRAEMES. SEMBELEML,
RTHELABRMEDEREYRDERF. BIER

BIRER AT RAENLE D EREYRK
RiEA PR 11.1%, AR B/ N E i b
HAYBLARERELGEER 18.7% ; SERMER
B AT ARG E N EREY B AR
AFE R 10.3% M AHEMLENED EREY
BUAHELEER 8.9%; REENEEHBE
B, 5 S AR AR e N EREY
BB TFARACAEE2).

BEBMEFRPERKELRAEELR,
AL AR K LB N ERRERE S THERELR
FA e AR Ak B (KR 2) 6

®2 REBESFRTFEEWHBLENME-RIOKEELHOED

Table 2 The influence of green manure incorporation methods and fertilizer treatments on wheat yield and harvest index

BREMETR REME Lok £ EAT R E LNl 3 e R ot E Y-8y
Green manure incorporation Early Early Late Summer Average of three green
method incorporation lehi incorporation fallow manure treatments
NFEFE ™ B Wheat yield(kg/hm?)
% FE SF 3480 + 349 3270 + 410 2793 1 114 3181 £ 416A
BEAEY
R b 3 PR P 3699 £ 384 2912 £ 736 2830 + 429 3147 £ 637A
Fertilizer TR CK 3048 £ 247 2758 £ 77 2949 1+ 283 2019 £ 237A
treatment
34 Average 3410a 2980b 2858b 2880b
A Mt #B 4 Y1  Wheat biomass(kg/hm?)
e SF 7201 + 734 6700 + 779 5701 £ 208 6534 + 865A
SEEY
WA 4 PR P 7698 + 739 6617 £ 1429 6046 + 914 6787 + 1202A
Fertilizer AHRE CK 6483 £ 252 6074 £ 167 6222 £ 471 6260 + 342A
treatment
14 Average 7127a 6464ab 5990b 6322ab
/NF WL BE TS B Harvest index
4R SF - 0.48+0.01 0.49+0.01 0.49:0.01 0.4920.01A
BEAED
Big AR &b F8 PR P 0.48+0.02 0.441+0.04 0.47+0.01 0.4620.03A
Fentilizer KA cK 0.47£0.02  0.45:0.01 0.47 £0.01 0.47+0.024
treatment
S35 Average 0.48a 0.46a 0.48a 0.46a

EAAAETRERARENLBZAHZREABEKFGE) N EFBRAFASKERELBZENER SR EEKTF(G%).

Note: Different capital letters mean significant differences among fertilizer treatments (5% ) ; while different lowercase letters mean significant differences a-

mong green manure incorporation methods (5% ).

2.3 SIBFRBWEF X R IEHE 77 6 A0 4k 22 2

EFR=FERNER

MNEITUFH, FEFRESELENYNE
BRI ETHRELHE KPP RGBELENER,. B
ERTHHKNR, SERAHES EATALER
BN EBEEAHRLEREE 10.9%, EABIE
BB/ MEBES AL 15.1% ;% E4L
MESR, EHEAEGEBEEEERERL
BEEO0.5%, MABEMLE/MNEBE AR
AR 3.4%  FREDEZBGBIER, EHAEH
JIES 70 18 P % A A B A9 /N BB O 39 1R T AR MENIE 4
B,

i IE A E BN R TRM, &2

ELBESHBEKRANERATIZEKE, SR
BIFE o, P % P AR 60 4k B /) 35 BT 3 L AN G AE 4k
HRE 3.7% , 56 F B AR A9 &b 3B /N R AL B KB
MELh B4R E 7.4% BRI R AT E =0, i FE % FIIE R
ME/NEENEE ARG R 16.0%, M A%
TEG B E BB AL RIER 8.0%;%
EEMEZRNSEN WA HEN N EBRRT
AHELAEER4.0%, HHBELE MNEBREK
HAHEREGEERS8.0%(&3).
MEFHERESCRNDETHEARTHRA
WErBEY, BRARELHRNINETRERTHERA
LtHREGEMARELE, X 5EASAELE
MERZHEEKAE(ES),



E3W

2 A W AE AR AR B O AR R R R K B K o R A

139

%3 SREEFROKERUERLESNIETR_EXNER

Table 3 The influence of green manure incorporation

methods and fertilizer treatments on wheat yield components

ERAT 8 R BATE K RS FABE AR E Freg AR AL FOE 1y
Green manure incorporation Early Early Late Summer Average uf three green
methad incorporati Iching incorporation fallow manure treatmenlts
A B I M Spikes number ( x 10°/667m?)

£ AR SF 18.8+1.1 16.9£2.2 16.8+3.8 17.5+2.6A
SIP =
Py PHE P 19.5:1.8 17.4£3.0 16.221.6 17.7+2.5A
Fentilizer AR CK 16.920,9 16.8+0.6 17.4£0.7 17.120.7A
treatment

15 Average 18.4a 17.0ab 16.8ab 15.5b

AR Kemnels per spike

EHE SF 2812 2923 2614 28+ 3A
RIEEY
B AR kb 5B piEP 2922 27%3 272 28224
Fertilizer FHiAE CK 2742 25%1 2523 26424
treatment

-8 Average 28ab 27ab 26b 29a

& T HE 1000-kemel weight(g)

R SF 43.820.7 44.5:0.6 4.0£0.5 44.1+0.6A
REGD
HE A PR P 42.9% 0.7 40.7%1.5 42.5£1.2 42.021.5B
Fertilizer FHAE CK 43.720.7 43.2:0.7 44.723.1 43.911.8AB
treatment

1 Average 43.5a 42.8a 43.8a 42.0a

EARAEFBRAAEESGEZAHLEZABEKF (%) ;MG FRRTAFREHEL B AMEREHTEKXTGR),

Note: Different capital letters mean significant differences among fertilizer treatments (5% ) ; while different lowercase letters mean significant differences a-

mong green manure incorporation methods (5% ).

24 GEAEBEAXNGBEBEIEBLEEI /N
EZHEDTHRW
HEATL, SAHSEGRR) L, B/
HHESEHRELNZNELEENGE., 31
BB P ERAHREARER R,

B REABEL, FEEABENRWE
HOECBEWMESEREERA, BAKTAMTRE
B/NE SRS IR R AT B ER , RiBIE L B S
BRI ABIELBES 15.4%; IR R TH S/,
ML AN ES ER R B RES 22.7%;
BREENBEEN EHENNESERLEEE W
(&4,

RABELANINEFEETEEREESTHRE
AbPR AT S RGO B R AL AN E S N S
HKRAHEEEEER. BERGHEN , BHAE
AR AE B ER L RELL MR 18.6%,
EREBRENAEMELZRUAEBIELERS
12.7% ;SR H A0, EAYAENL R ES
ERARERABES 17.9% , BRAENLE D
FRERHRAE AL R 42.2% ; RIEAEPEE
MBEN ARATRAENDMEBER LA R LE
Bk 11.2% MRS AL B/ E S ZH L ABE &
B T7.4% (K4,

2.5 ERAEBEAXMNKRE L SPkEK
SEFYERBHR W
HiR 5 AR, R EHASKENHAALT BEHK
GRUNERH T RC KB EERTAMSREL
AR EL s TR AR, B Er
Ko e RET R EA B E &, T/ & B AT L Tk
BRERTRNBELSE, XFEwH—EHFERD
UK G - R B A E b B/ B WOER A
KBBERTAMERLH, HFRATMELEN L
Brka5AHRELRNEREBBELER.
ARGELENEEENAKER EHTHE
St RMHELHEEKBERES TRUAR
FORR W B R Ab 2 . FRAESRAE IO Ab K A oSO H
TR EPRIBELBESKANER AR H
b S o
2.6 FEFEABESXNTHIEARSSHHEM
SESENMHSENLETRHE KIS E
KTHRALE, ZRERKOHEEHR 60 ~ 100 cm(H
D, iAW R R AR 4 B D R B AT LK 2
HERMARKER EERREGEERMNKTEH
Feo HAKEN MHAMERELES ARG
EEM KT ERFEERAE 60~ 100 om, M RZE K
BEEFRN ROBEAESENEE BWHE
HEMERTEE cm A ELR, RiastAEL 2
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SRAMSELBLRAAKISENEREIEE  FHAFH-ERHAE,
%4 REBEFANGEEHNEELINEHENSHY W

Table 4 The influence of green manure incorporation methods and fertilizer treatments on wheat population dynarmics

A0 8 F: R RABIE 3R & i 8 E ARGAE ¥ o HE Ak 38 -5y
Green manure incorporation Early Early Late Summer Average of three green
method incorporation Iching incorporati fallow manure treatments
NE A Seedling number( x 10°/hn?)

R SF 25.6+1.8 23.9£2.0 25.3£2.4 25.0£2.3A
KD
iR b PEP 4.7£1.7 25.121.5 24.323.5 24.722.5A
Fertilizer FHHE CK 23.7+2.3 24.2¢1.8 25.6£1.7 24.5:2.2A
treatment

T Average 24.7£2.2a 24.4+1.9a 25.1£2.8a 26.1+1.4a

ANEAE B BER Tiller number

S HE SF 2.3£0.1 2.520.2 2.0£0.2 2.2£0.3B
BIEKY
e A 4b 28 rlEP 3.0+0.1 2.7£0.1 2.00.1 2.6+0.4A
Fertilizer AR CK 2.6:0.3 2.2:0.3 2.1£0.2 2.3+ 0.4AB
treatment

Y Average 2.6+0.4a 2.4+0.3a 2.0:0.2b 2.3+0.5ab

NEGLTEE N LY Towal shoot number per hectar( x 10°/hm*)

R HE sF 56.1+4.3 46.715.2 33.424.3 45.4110.9A
SRy !
A A PEEP 53.3x4.7 56.3+7.0 34.8:£3.6 48.1£11.34
Fertilizer T cK 47.324.9 39.6£10.3 37.6x3.7 41.5£8.4A
treatment

34 Average 52.2+5.7a 47.5 % 10.1ab 35.324.0c 42.3+1.5he

E:Z‘AF]ngz&ﬁﬁ%*mﬂaﬂﬁtﬂZ@Eﬁéﬁiﬁﬁﬁ%ﬂ(qlﬁ%);’J‘E;‘&&?ﬁ*Hgﬂﬂﬂbﬁﬂ@Zﬁ]ﬂqﬁﬁﬁﬂﬂgm*}zﬁ%)o
Nate: Different capital letters mean significant differences among fertilizer treatments (5% }; while different lowercase letters mean significant differences a-

hods (5% ).

5 REBESARNZRAROKSEFREGORM

mong green incorp

Table 5 The influence of different green manure incorporation methods on water ption and water use efficiency of wheat
B EE R A8 RAES 5 i B B AR
Green manure incorporation Early Early Late Summer
method incorporation mulch incorporation fallow
/J\f'ﬁﬁﬁZmLigm*g(mm) . 363.5+2.1b 353.1 % 11.5be 345.41+9 .4¢c 424.6+3.4a
0 ~ 2 m soil water storage before wheat sowing
AR 2 m K B (men) 242.61:4.2b 251.3 2 18.5ab 259.8 £ 15.2ab 268.6+18.0a
0~ 2 m soil water storage after wheat harvest
d‘i&ﬁ%ﬁ*ﬂ(m) . 293.3x1.8b 274.1 £ 15.8¢c 257.9¢19.5¢ 328.4+2.8a
Water consumption during wheat growth period
. .
g2 Ak 5 2 7 (kg (e mm) ] 11.621.8a 10.9£0.2ab 11.0+1.1ab 8.8+1.8b

Water use efficiency of wheat
H.ARFSRARHAESELBZEMHERERDEAKY(5%).
Note: Different letters mean significant differences among green manure incorporation treatments(5% ) .
\ SRR R AR SRS R
LA Bat s
3 ZRSWiE S M AR TS T B AR b (R 41.5%)
1) BEALHGEAYRBS, —BIREZAR

M T (REHET80.1%)EPMERR, HETR,
B, Eilk, % FERSRERE, 838 BELERSR

BEMEYRBUESEREEATH T ERR
., AFALEREV, THREEAREERAS
RRENE EREYR HAREEREAL TR
A AERENEEMNTEERRAYRNRMA,
RESMANBE B - EHHE T HHARAKRE
TRIEe TR T SR 0. e RS

3 3 G A T AR A AR AT A A B, AT 3k B
R EEHR,

R i AR Ak B AR £, BB A 4R B % A AE A0 8% AE b
B NEFBRE NIRRT N, X—
FETHEESHYEAYREH, HEXREFHE
¥ B—FH i, E 5 HERYERE X FOARE
BREN HELASENER. kW, EEILFFEN



®E3H F BT EEAZEHENNBLDEERELHKG AR R 141
Al « -
&K (%) &K B(%) & KB 5 K B(%) 3K E(%)
Soil water content Soil water content Soil water content Soil water content Soil water content
0 § 10 15 20 25 [ -] 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
0 T 0 T J [ 3 d [ T T T T J 0
20 201 20} 20} 20F
40 4 40 40 40
7 60 -~ 60T -~ 60 Ebo- . 60
2 § 5 5 €
T 80 T sof £ 80 % 8ot S 80
= 8 s T
k) > Y » 2
= 100 = 100 =100} Z 100 | =100
@ 2 3 3 Z
§ @ L L
Ef 120 b 120 IZ 120 ¢ Eﬂ 120 :v; 120
140 Hasor Hiof * 140 = 140
160 160 [ 160 160 160
180 180 | 180 } 180 180
200 200 200 b 200 200
3 BC 8 e A TR MEE & A (% 4.2 20

Before green manure incorporation Before wheat sowing

—e— Fh 4% B Green manure —o— A 5 B Summer fallow

Wheat turning green stage

—o~ # fif #8 f£ Early incorporation

Wheat jommting stage Wheat maturing stage

-o- 28 & 2% Earlymulching ~ —a— 3% i # Hx Lateincorporation

1 FEAEFANTHASEROER

Fig.1 The influence of different methods of green manure incorporation on soil water content

F-EXBEHES, —KHEHA P05 360 ~ 720
kg/hm? B BRI 12 4 24 FEY B BBA
AZRESHARM 2FEULS, #RALEH,—
WA P,05 75 ~ 300 kg/hm? , G B /DR FF 44 S
EhY BEREAREEEEMNAEMN2.1~2.9
), AHRF  GEEAHREEHEIRFRD
(P,05 40 kg/hm®) , (BHEE R EE BRI

2) RINEA—BXOAMAREA b FE
R A E SRR, T RS Ky, W
TREBNENERK BEFEPEET, MAHFRK
BOERBMEABE SR SRS BRBE LR
KEBERE, AHRE R NET R, RTERAT
HEMTEEERR/DEFE, XHARSREMN
ABFRPOAERE, b, AL P4 B aE+
ERERMERKUEERAXE, MEENENE
KEAEEANER, ELESRERRAMFHR
BEREMAFESERBERANFR. FEHZ &
HEGEESSHEE LEAS, HTERRE LA
P DR ST RS, Danga S, ER
WX, EREEEY SHLEYRER, GEW L
BAROSHNEEAEARLEMEEEYH™E AW
Xt FRAERE R RN LR KR RN ZEE
H—rEEREDN,

AAEHREERR P ELETHEBAE,
RATA D, ARRBRPEEORRATES REEL
HIME K B4 % BT BF K2 2 7 2008—2009 4E B,
INEBRI B ARSI R 0~ 200 em LT KB (K
PHAL B 77.5 ~ 92.6 mm(17.2% ~20.5%); A A,
2008—2009 ENEEKFHBEKEN 161.4 mm, B

ERFH S0 ERBELHHEAKR(25 mm), EHE
& 7 2009—2010 4 B , B VR S Fi 48 JF B8 I St HE 4k 21
TE/ANFE BT 0~ 200 em £HER K B R H RN
61.1~79.2 mm(14.3% ~ 18.7% ) ;2009—2010 %/
EFEKENMAEN 213.0 mm, RALEE T 50
a AP K B (275 mm) , {25 2008—2009 FH]
B EKEEY 51.6 mm(32.0%). WHKEH,
AT P IEERO KD FHELFPAEPRE
B XMHEHESCRABRTHEERE,
SRS M RGMELENETERS, B
FREZ WA T/ MEENIRLE L EY KR
B,

3) NEGAE B AL B &, 48 0 B R b B b E =
ERS EAVARBARBREERER, MU HEK
BENEEREEPESEX. TERBEXEL
EBEMEEFA BAARLHRINEEATER
TR, REERGASRLBINIETFBE=BEX5EW
BELBEHLSTREAER BREFRF X
BEKF BABASI-REERTRWH ELA,
XNEZER=EEXRFAEAMNGER  BaiERLHE D
ERBEBREAESESEEAREMIBERRRAE
X, MAEHEMHERERZW T DESE, HTE
W TNEEEH EHM /N EBERER BB,
BASBINEFRCERK. SETMELHEH
R RMESNEIBELENE S ERFERNR
H—raSHutE KR PERF-FH,
B4 2 iy TR IE R 1 P2 R (BH IR BE , IF] B B
EiEtERE R MELEGR), Ey520 &2
ERp. g EERIBPLSHEREH L EK
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Effect of fertilizer and green manure incorporation methods on the
growth and water use efficiency of winter wheat

LI Jingl , ZHANG Da-bin', WANG Zheng] , YAO Peng—wei1 , ZHAO Na', CAOQ Qun—huz;
YU Chang-wei?, CAQ Wei-dong®, GAO Ya-jun'*
(1. College of Resources and Environmenz, Northwest A & F University, Yangling , Shaanxi 712100, China;
2. Changwu Agro-technology Extension Center, Changwu, Shaanxi 713600, China;
3. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences , Beijing 100081, China)

Abstract: An experiment was carried out to investigate the effect of different fertilizer on green manure biomass in
summer fallow period and the growth of next winter wheat. The fertilizer treatments included CK(no fertilizer), P (phos-
phate fertilizer, 40 kg P,0s/hm®) and SF (special fertilizer for leguminous green manure crops, 30 kg/hm®). The Ef-
fects of different methods of green manure incorporation on winter wheat yield and water production efficiency were also
investigated . Green manure incorporation treatments included early incorporation { green manure was incorporated into soil
half month before ‘wheat sowing), early mulching (green manure crop was cut and left on the soil surface half month be-
fore wheat sowing, then incorporated into soil before wheat sowing), late incorporation (green manure was incorporated
into soil before wheat sowing) and summer fallow (no green manure). The results showed that SF had significant higher
aboveground biomass of green manure while SF had no effect on root biomass of green manure crop, compared with CK.
P could increase root biomass of green manure crop. SF and P treaiments obtained greater wheat yield, especially when
green manure was incorporated into soil half month before wheat sowing. Early incorporation treatment had greater winter
wheat tiller number, total shoot number, spike number and significantly higher wheat yield, compared with other treat-
ments. Early incorporation treatment also increased water use efficiency of wheat compared with summer fallow. Soil wa-
ter content differences through 0 ~ 200 cm profile between summer fallow and other three treatments were found from the
date of green manure incorporation half month before wheat sowing to wheat joinling stage. There was obvious difference
of soil water content above 40 cm depth ameng early incorporation, early mulch and late incorporation treatments .

Keywords: leguminons green manure; incorporation methods of green manure; special fertilizer for leguminous

green manure crops; winter wheat; soil water storage; dryland



