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B B ERALRIRYHATRNEARR, FRTRKNEAANERR IR UREHFEROBW, &
REV:BAAVERSRE L AR, E/HRAWLAHL KAANELERN I RANA 2L 28 RABK £
BEFERAEBNEAL M KR ABAALELENANR 2L BREA LB PERBEA A NN, A
A ERAUBRD K MERLEH L ARG AP L2BEALH UL  HERIM B AL FL M UNAR
AHBAMN,EN2~R2.00 ZARF;KHERAANEHEL RO pHRRE-NELC DL KAEBAARAA
DETUN WL E>0.25 mm ARSARANHER, FALZES>0. 25 om ARBARGN LS REA N . LE+ W1
H HLE(NPKM2) > 46 JE + 1% 8 # HLE (NPKM1) > L IE(NPK) > BB (CK); F A ZE E Xk f A H 7= & i % 216 9 M
F 34 % :NPKM2> NPKM1 > NPK> CK, A A B EX FRERA AR A RN B TAL - RERAXALTE
Ho LYRARREV KHMERAANETRER LY LR,

XBA: R ANELRRA DR
HES#S: S158.3  XWIRIAEW: A

BESBEFENRL, TEFFERBALRI
EEFIHEHRBELY) BRI TSEHFAE R
REFXFEMNBSRER, B+ - IRENEL
B.EE—#HN 20~ 100 cm, HEHREE KN
2% ~8%., HRBHERLFBERAW M, LA
MEASEREMRE B+EEELE, ®ZEE0H0
KUATHELIERERNAR, BLEIHREHE,
FEEWHTRELHEFEAS, 3TERELR
% HERUNBRLETKEHITR N EAT—
MEERFRBE. —HURAMNBRAEIIENE
HEENWDHZEEN T kMM AR
B, REABSLRNEINESREEENY
BOBATE EMmi- 12, AXEAERRKLE
TRAEVEEREN L BEHEYEBOE R,
B CFMNARABENEARRARKEI RIS
BAHRE,

1 AR SR %

1.1 AR

REREFRLBRLFEPB BELEERTE
RENIBEBAUARERREA ., KRR APER
B gHRET L 15 a0 MK H—FE—BH,
FFEREMEX, HRX5RH L RYEFBHER
T BHLR 46.4 g/kg, 2 2.24 g/kg, 8% 0.727

1B 7% B 2 :2009-03-26

X FEH S : 1000-7601(2010)01-0066-06

g'ke, 24 22.5 g/kg, B M 229.7 me/kg, HH B
22.4 mg/kg, BEHP 204.5 mg/kg,pH 6.3,
1.2 REigHt

KB TF 2003 ~ 2008 FF AT, WL (CK) LB
(NPK) LHB + fE B4 HLAE (NPKM1) fLIE + BB A
PLAE (NPKM2) 3t 4 bR, 4 REH ,16 MK, B
RAHT, FHEX - KERENHHEER, £
K AE R’ K : N 60 kg/hm’, P,05 24 kg/hm?, K,0 60
kg/hm? ,{i B A HLAE 10 000 kg/hm® 1 5 B A HLAE
20 000 kg/hm?; K 5 Mi AL & 9 : N 15 keg/hm?, P05+
KOMANBEARRENK, EXEEFR N B
WEEREE— WA, RE /3 EER,2/3
BIE; KGR RN BB RS EIREA,
AHIENBRMELRERSEMBA. FILENE
AFALHR N LB 252.6 gke, 28 37.3 g/ke,
28 14.7 kg, 4 8.30 g/kg, BH A 1 211.7
mg/kg, H XL BE 847.6 mg/kg, pH 6.3, EXKGF NG
F6, KEMFNBRIS, RKEMEXREESA3~S
A#H,10 A 4~9 HHK,
1.3 MEBMESHE

THETFEXMATRENRERTEN, BT,
i3 2 mm &

TRANBKES 2B EFBRA VaricEL M EWTR
S M2 s T2 PR A HCIO, - H,S0, 1% -

XS5 H B EAEBE AR LA (KSCX1 - YW ~ 09 - 09, KZCX3 - SW - NA3 - 27) ; Bl & #H 3 3% #% 31 %1% B (2006BADOSBOS)
ERE A BN (1957—), B LT REBEA HRR, TENELNESHEHPI . E-mail: hamxz@ cem. ac. eno
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BRHAENE L R2HRAEALABHE -
KIGHEHNE; T REKBARABEY BEWE;
THE PR Olen B E; L MABHRAZ
BMERRE - kB EEHME; LM pH R A
DELTA320pH ¥ (2], BER 0~ 20 cm A -1
0 W0 8 K R o T B 4K, K B8 HE B R AR A R SR
Six 150 Puget B 7 Bk, 2003 ~ 2008 4E 4G4
KERRE MEERMRKEHFRORTE,

FI R 2008 4F K B ORGSR 4R A L3R B AT
EYFRERRE, REHHIEEAR 20 cm . HR 17 cm
# PVC B RM /MR, MK, SRkt
3.0 kg, YA EXK, EH /S 78 d WK, %
EARFEPRTE 105CRH 30 min J5 SOCHT ,HRE,H
URRARLER LHETEN,

1.4 ZHaswAEE

8 A SAS 9.0 {4 (SAS Institute 2005) BT
E417, R Excel 2003 i 17/EE . BT HIE
BhHAREENTFHE, BEAGBRERT. TF
MERBEUSWHRAFEABRERL(SSR)E P<
0.057KF E#iTHR,

2 RS54

2.1 KEHEAFENBENYRLBAYRW

2.1.1 kMAEAAES LR% BB HE
LA BN, 5404 W, 231 6 X AE M4k B &b
BRAENFEEKELAAR, EXEESIRE
MICHARLEREZN B2 BFENAHRGIEERE
B REMANAEFRE LML, MR L RAENAE
BT BukEE. BRMEOREEN, YRLAH
BR7E33.25 w/kg B, RIE R M E &R T LA
BMERWETHRT 6.5%. XRBNHTT 6 4,
CK EMANFEREBREE /D, BsiMHARIEER
BERE XD ENE, EERX 6 FEFELAMWU
HFONIEERBEA 2526 kg BHIRMEZGET , LA
PLEHEIT 49 1.6 g/kg, A VLB A BN 1 15

(5052 kg/hm®) , HIMAVLEIK NS 3.9 g/kg. HIM
EX E—SHKREET,BLENRSEHR KR
EFENIRBBAR,

23t 6 FR R4 H, CK M1 NPK b B AS + 4
AERSHEMHLERARE (R, CKER
AR5 NPK XA H B, M 4 38 o W8 i3 7k A 2%
B ES>, mEEREERTERENSSE, BX
SeEstA A, UM L RPEEERLS, BB CK
E+tHMESNPKE+HEERAEE, BAKE
ARG, T RSB ABRBEN M, 54514
., NPKM1 F1 NPKM2 435138/ T 9.8% #1 18.8%,
ZUHEAINERARMGHEN, L LB EBHE
Hinpokssh, B, FRENREAANENRE L
BHAL R WELRASARAIETLEENR
x[lﬂo .

THAVNBM LR LA S B RARFHHER
HEVNBRTERHN, LRSS BOHENEE, N
e C/N R FHEx e, C/N B EREN LN
HRBEEVEKAFEEREN, 253 6 EHRR
4bHE (% 1),CK 1 NPK #9 £ 3 C/N 54t M |
ERAEE; T MEHENEE N BERK, 5
ft3 BT 48 1, NPKM1 #1 NPKM2 4+ BIFE{E T 5.8% F
5.7% ,BRLBERLERRAEE, ZH B L UBKRER
BB h R,

THEEBEANTRE T RAREATIMEE,
ERBRTBYFHAEDRRGEN, BRI
APES, S54RI L EHEE, LB + KEFVLUIER
IE + BEENIELRBEASNHEMT 17.0%
130.0% ,{LAENIES AN, LR BT 15.0%.
UG AASLEEM T L RPH AN RR, At
WRABEDELRPHEHE, MET LRPEL
44 12], NPKM2 WA 26938 i & 2 NPKM1 9 1.75
A EAVERARMNN, L EEEAS R
g,

x1 EZcEHBAVEXNRIR . EMHER
Table 1 Effects of continuous application of organic manure for 6 years on C and N of black soil

pis: | ] H HLR (¢/kg) 2% (g/ke) N B4 % (mg/kg)
Treatments Organic material Total N Available N

PEIX BT L2 Pre-test 46.4£0.44¢ 2.24£0.44c 12.0210.34a 229.7 £ 3.50¢

CK 46.5+0.35¢ 2.25£0.10¢ 12.01+0.61a 200.5 = 14.62d

NPK 46.6 +0.83¢ 2.32+0.07¢ 11.66 + 0.40ab 230.8 = 16.46¢

NPKM1
NPKM2

48.0£0.78b
51.9£1.36a

2.46 £ 0.05b
2.66+0.07a

11.32£0.35b
11.34 £0.26b

269.5 £ 12.48b
299.0+7.62a
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2.1.2 ¥BAaERAANES I EHEYH HR2
R, 5eA H AL KL R BESBRET
6.8%, KB L HEEEBEREROEZLET, X
Kl TR ERE T R BAEEER.
AEHE ALHE + K EA PLIEFILIE + BB A YLAE 13
LBERAIEMNT 4.1%.42.5% 1 83.6% , 25
AVBEEA LG BRBEEYREFI AN, RETS
ELBRP R EBEN FERRK,

SR ML, TIEAE L RS SE
BT 16.3%, RAXHEHEANOERT, LA
HBREBBOOEERR, KEREEETFHEYR
W E T AR LA LB + B A LBk
JE+ BEANEL REXHSRSHHNT2.9%.
95.29% 1 215.9% , M 4L AL RE & 3 in , B B A BE AR
KUK, KEERRET LA L RPETR
BREBEED, AR L EP RS RN
L, mRAVIEAE + RE KR IR R KR
HULELAESY 2.3, FNEREERIENBE, X
BB S FomuBRi, iob , A HUIBHEA + 385 7T 18
L EEFHE S ', HTRA LB E € , Fet

& # TR R w21,

2.1.3 kHEARAENENLBRARFHYH 5
AL EAE, AREELE + EERE S RT
RHB(FE2), BrBRHFESEIRZIAALFE
ook, SEURARAEL, BAHBA 4355 kg B
PUR, T MERF S EMIN0.37%, YEHHEEA
B 1 fEed, A S BN 3. 7%, KEA
ETHANEFEARINS FERNEPHAN
Bk BE RERS A2,

2.1.4 kMWEAAMIES LEBRLGHYHR S
WHEj LA, CK 148 pH 2L RBI & ; i F1LIE
T HREMET 7.9%, XU HALETHELER
4k ; NPKM1 1 NPKM2 #9+ 1% pH b R 80 B (3% 2),
KM FAAVUERESE LA pH B EE—TEEE
YAEKMBER, AHERPHBREBRR—FA N
BEELHIERESENEETESERRHR
#,EPEER - BERENER, RET £t
pH AL B oh BB, UMRIEVEIE — N EREK M
E78: F I

%2 EZcEHAFNEXN LIRS . WER pH XM
Table 2 Effects of continuous application of organic manure for 6 years on P,K and pH of black soil

i3] 8% (g/kg) % B% (mg/kg) 24 (g/kg) P (me/kg)
Treatments Total P Available P Total K Available K PH
BEILRT L4 Pre-test 0.73£0.05¢ 22.35+0.64¢ 22.53+0.95a 204.5 £ 1041ab 6.320.17ab
CK 0.68£0.08¢ 18.70 £ 0.76d 23.20+1.85a 187.3+9.03b 6.220.10ab
NPK 0.76£0.08¢c 23.00+1.13¢ 22.38+0.70a 202.50 + 11.03ab 5.8+0.22b
NPKM1 1.04£0.10b 43.63£1.30b 22.68+0.51a 205.25 £ 15.56a 6.220.10a
NPKM2 1.34£0.128 70.60+2.77a 22.25+1.43a 212.75+18.52a 6.220.17a

22 KUEARENEMRIKEBEARGCESERY
¥
THF >0.25 mm KEHEE RIARE S EA AT
THELSERA FIBRERFBZEAHTE, ER
Bt AWM R L RE S W EE R, SHKETL

AL, CK #INPK >0.25 mm KEBHAREKE RS
B AT 15.1%F 0.5% , NPKM1 F1 NPKM2 W4 51
WIMT 7.8%M25.4% (% 3). HAANELEY
1H>0.25 mm K AR KSR M, HHAEH
JIE B9 0 FRAR 7 7 48 op K SR AR I9TE R

23 EZcFEARNREHNRLKBEARECSRHIE® (%)
Table 3 Effects of continuous application of organic manure for 6 years on water-stable aggregate of black soil

B E Aggregate size(mm)

ALE T WSA 5025 ma
=2 0.25~2 0.053 ~0.25 <0.053

PG £ Pre-test 17.8£1.18¢ 46.420.68¢c 21.1£1.27b 10.5+1.14b 64.2+1.59d

CK 14.021.26d 40.5+0.98d 27.6£0.93a 11.8£0.50a 54.5+1.88¢

NPK 17.81.22 46.10.75¢ 21.3£0.46b 10.2£0.38be 63.9£0.85¢

NPKML1 20.2+1.04b 49.0+0.72b 16.5¢1.11¢ 9.50.28¢ 69.2£0.52b

NPKM2 25.40.91a 55.1+2.33a 9.1x1.10d 4.7£0.45d 80.5+3.14a

T HF I 45K R (n=4), Note: Data are means = standard emror(n=4).
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2.3 KMBAENER ED-ROEN

HELTA,ES1EBIFNBSEETKRTR
#1735 NPKM2 > NPKM1 > NPK > CK. H B #& #l
BEXERER, HFAERETEIREREK, B8R
ShHEKRRFFS. RFEFEREHMEEK, CK, NPK,
NPKM1 il NPKM2 S BSE = E KPR L35 — 44
SEIMT 41.3%.8.0%.9.9%F7.3% ;%8 5 45
WINT 74.1%.27.2%.28.4% .25.5% ., & A3
EXFREREAEMEERS TRIEP KT MM
A KGHERREFHEE, KERETEEBERES
SPHPFEEE, KEMBREN B B E, g5
0k R B 3R 4 MR LR, A 5 R 0 9 69 1 LT,
HAEMEEIELEEXRERARE, TB
ROFENEERZES, ERPEENLSZHAR
o '

8000 r @ cKk @NPK EINPKMIE NPKM2

o
[=3
<o
=

T W E(kg/hm')
3
g

Drying weight of maize grain

(=3
=3
(=3
[=3

7 HLAE b6 A Bt (A)(a)
Years after organic manure application

H1 EZcEMAFTNBRERFN=RGKRA
Fig.1 Effects of continuous application of organic manure
for 6 years on grain yield of maize

BE 2 wH, ERAAVIE 2 4.4 /6 FR
JEAE =& 1% NPKM2 > NPKM1 > NPK > CK, HE
FAEYLIB RS =B 8w, U89 5 A3 A HLAIE A 38 fm K
S8, BB E R HUAL A B A3 n 2 3 m &
B CREERIREHAVIEN KSEH=HE.
4T AR 5 i AR 4 38 (NPK .NPKM1 #1 NPKM2) 48 Hb
KEr-EE % B ¥, /82 NPK.NPKM1 1 NPKM2 4
BEMNFERERIREE.

2.4 BHAVNEMNRLEESDHER

THAEH B A K B KA E LR
A, KBEEX L ENERAEELRRIES
R K1 H9 5 BE BT K 18 B9 R IR 40 28 69 £ 17 4
YRR, BNEYEBT UM R LR

ZHBH. SEIEHW, B L+ KRE VB
AL + BEAVEH LR EREYESSIHEMT
80.4%,101.6% M 124.1% , M AAILIEREE R
ZRERLMETRN . EHENES L RPEAR
FEMNENERNEHFES, EXNREYHRINE
BAE,XAEL L RPBENRSHIMBEDEE
# MmEYHLEY R,

3500 r @ ck @BNPK ENPKMIE NPKM2
3000 +
2500
1
|_
2000 | I

1500 |

1000 +f

K SLEF BT B (kg/hm’)
Drying weight of soybean grain

500

0
2 4 6

4 HLHE B F o () (a)

Years after organic manure application
M2 EZcSEHAANBNAERFHN~RNER
Fig.2 Effects of conti application of organi
for 6 years on grain yield of soybean

200.0

=3

EREYEQER)
Biomass of maize(g/pot)
g 8
(=] (=]

@
14
o

0.0
CK NPK NPKM! NPKM2
3]

Treatments

M3 KAAVENRLESANER
Fig.3 Effect of application of organic mamme on black soil productivity

3 4 ®

D) KYPGABVETLUE MR L PAIR. £
R.2B WEA EERNEREN SR JFELE
B C/N.pH RFFH X885 ; b FI A HLAE T % +
RFRACHEAR I P > 0.25 mm BKIBHEH R
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#2285

kR,

2) 6 FRRGR XY, ELAHAERMKEF
B J NPKM2 > NPKM1 > NPK > CK, ifE Fi A #l
BeBEHMEKRMATIH =R, B TFRIEFKE
WA, EEX=REFRRSHMYGBE, KEFE
ERAEXAAR; ERARBBERREKRMKE
MR BEREELAERERABE,

3) EYHEBRREH, EAENENLREE
FEMNAIRMEMHFS BB ENMBLHE
i -
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Effects of long-term organic manure application
on crop yield and fertility of black soil

HAN Xiao-zeng', WANG Feng-xian'"?, WANG Feng-ju''?, ZOU Wen-xiu'
(1. Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Science , Harbin, Heilongjiang 150040, China;
2. College of Resources and Environment, Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

Abstract: Based on long-term experiment located in central section of the northeast black soil, the effect of organic
manure application on black soil fertility and crop yield was studied. The results show that long-term organic manure ap-
plication could enhance black soil fertility, compared to pre-test, organic matter content, total nitrogen, total phospho-
rus, available nitrogen, available phosphorus and available potassium under organic manure application treatment demon-
strated increase trend, organic matter content, total nitrogen, available nitrogen, total phosphorus, available phosphorus
of fertilizer treatment showed increase trend, however, total potassium and available potassium showed opposite trend;
under no fertilizer treatment, all indicators except total phosphorus and total potassium showed increase trend; C/N under
different treatments demonstrated decrease, the range of values from 11.32 to 12.01; pH was suitable range for crop
grow attributed to organic manure application. >0.25 mm water stability aggregate under different treatments was in the
order of fertilizer plus high organic manure(NPKM2) > fertilizer plus low organic manure(NPKM1) > fertilizer(NPK)
> no fertilizer(CK) ; the yield of maize and soybean indicated increase with fertilizer and organic manure application,
and, annual yield of maize under different treatments showed increase trend, but, the same trend was not found in yield of
soybean. The bio-exhausting experiment proved that organic manure application could increased black soil productivity.

Keywords: black soil; organic manure; soil fertility; crop yield
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Effect of winter wheat yield and WUE with different soil water
before sowing in semi-arid areas

LUO Jun-jie', WANG Yong?, FAN Ting-lu®
(1. Institute of Bio-technology , GAAS, Lanzhou, Gansy 730070, China;
2. Institute of Dryland Agriculture, GAAS, Lanzhou, Cansu 730070, China;
3. Department Science and Technology, GAAS, Lanzhou, Gansu 730070, China)

Abstract: According to the wheat yield and water use efficiency low and instability in arid of easten Gansu. The
summer fallow coincides with the rainy season and evaporation fastigium, which brings the insufficiency of soil water stor-
age in East Gansu rain-fed areas. Covering field with plastic film in this season to collect water and restrain it from evap-
oration could increase the water storage in soil. An experiment was made in summer fallow time in which bare land was
covered with plastic film for restoring the rainfall in the soil. The results show that: 1) Wheat yield and soil water content
before sowing significant correlation based on certain conditions. The yield has a higher fitting degree with the soil water
content before sowing. 2) The soil water content before sowing in different ecological types of winter wheat yield and
WUE has significant influence. The yield and WUE in higher soil water content was respectively increasing than middle
lever and low lever in 28.40,70.43 and 22 .94, 75.06 percentage points. 3) During the summer fallow period, applying
this technology which collecting rainfall and control the evaporation, make by conventional tillage soil water efficiency of
33% ~38% increasing to 60% ~ 70% . Rain water collection and plastic film cover in summer fallow period could sig-
nificant improving the soil water condition and stable for ecological winter wheat yield increasing.

Keywords: dry land; winter wheat; ecotype; WUE; soil water before sowing



