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Fig.1 The moisture distribution and temperature at total growth stage of winter wheat from 2008 to 2009
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Table 1  Experiment factors and levels from 200772008
A+ R 56 7K F- Experiment level
Factors 1 2 3

A & Variety /IME 22 Xiaoyan 22 P4 2000 Xinong 2000 PG4 979 Xinong 979

B FEFFELH7 (1) Formula of straw FLIE Fertilizer 450 kg/hm® fit 77 Formula 750 kg /hm’ fit 77 Formula 1125 kg/hm’

C JBE L I (M) Formula of waste FLIE Fertilizer 450 kg/hm® fi2 77 Formula 750 kg/hm” P27 Formula 1125 kg/hm”

D K2 Trrigation amount (m®/hm®) 0 600 1200

2008~~2009 4F 1E R —4F P985 R i 2L ml 2%
B e i S B b L N SRR R IME 22,9
EHA N A 750 kg /hm” R B 740 &
IR L 3 ORI A A A AL 2 & AE 3 —
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6 )3V R b R R R (g/cmg);H h AR R
(em),
1.3.2.2 PaROKFMBERATTE N A
JE/INK BT, 45 /NX BEALEIE 1 m” PEAT %
o VR A AR A R R A SR TR
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(mm) ; AW & HIRAK & BIRERT SUSGR T L 0 ~
60 cm TIENIKE A ZEE (mm) , AR L 7KK
7 MR 2 W oAb o

WUE = Y/WU
K, WUE Rk FIFHRCE (kg / (hm” « mm)] ;Y K
P (kg /hm’ ) s WU FFEKHE (mm).,

£ 2 20082009 FEiRWEERKE
Table 2 Experiment factors and levels from 200872009

KB (M —d)

Irrigation time

T KRB

Irrigation times

K & (mm)

Irrigation amount

HE R 26 24 K ]

Fertilizer types and amount

HEFY Seeding time (11 —05)
oK

Irrigation twice P Jointing stage (04 —12)

R Seeding time (11 —05)
AT Jointing stage (04 —12)
HE S Filling stage (05 —15)

=k

Irrigation three times

60 FHIEIL NF 750 kg /hm
PERHEL 7 M 750 kg /hm’

60

FEAFEC DT J 750 kg /hm”
60 H UM NF 750 kg /hm®
60 BRI IT M 750 kg /hm”
60 FEFFRCH7 J 750 kg /hm”

T b R HEY AR IE 10026 i B 750 kg /hm” CGHE b BR 3 T 4B A

HHLAERE 10026 il <SR 26 375 kg/hm” B R % 375 kg/hm’,

Jik g 1000 BERR T8RS 2000 L BRRER o ST 1000 )

Note ; The 100% application rate of amendment fertilizer is 750 kg/hm”(including 10% urea , 20% diammonium phosphate and 1024 potassium sulfate ) ;

The 100%5 application rate of normal fertilizer is urea 375 kg /hm” ,diammonium phosphate 375 kg /hm” .
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Table 3 Yields of winter wheat under different treatments from 20072008

Kb A I 7 Experiment factors e
Treatment A B C D Yield
combination S Varieties FEAFEL DT ) PR )T M WEK Ht Trrigation amount (kg /hm”)
1 1 1 1 1 8004 .0be
2 1 2 2 2 9326 .1a
3 1 3 3 3 9701 .3a
4 2 1 2 3 8039 .7be
5 2 2 3 1 7682 Ac
6 2 3 1 2 8540 .0b
7 3 1 3 2 7932 .6c
8 3 1 3 7682 Ac
9 3 3 2 1 7718 ¢
K1 9010 .5aA 7992 .2bB 8075 .4bA 7801 .5bB
K2 8087 .4bB 8230 .4bAB 8361 .3abA 8599 .5aA
K3 7777 .7bB 8653 .2aA 8438 .7aA 8474 4aA
R 12327 661 .1 363.3 798 .0
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Table 4  Yield of winter wheat under different treatments from 2008~~2009

Lb R ¥ 2 7K Irrigation twice T 3 7K Irrigation three times
Treatments R Yield (kg /hm?) B47 Yield increase P Yield (kg /hm®) 457 Yield increase
AL NF 6526 .60c 5476 .07¢
FEFFECTT ) 8284 .14a 26.93% 7103 .55a 29.72%
SRR T M 7680 .51b 17 .68% 6376 .52b 16 .44%

TE SR NG 7R 7R 22 5 Wi 3% (P<<0.05),

Note : Different letters in the same row meat significant difference at 0 .05 level among treatments .
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Fig .2 Soil water content of different treatments in different winter wheat stages
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Fig .3 Soil water storage of 0720 cm under different fertilizer treatments at low irrigation
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Fig .4 Soil water storage under different fertilizer treatments at high irrigation
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Table 5 WUE of winter wheat under different treatments from 2008~~2009
w‘*‘f7 = j-ﬁ“ ;ﬂ\:7 E=N 7 = . N
N A mrmpek KR RRPOKER AR g R
A4 Ab 7 L Irrigation Water supply Water .
Year Treatments Precipitation amounts content of consumption Yield WUE
’ o (mm) . ’ (kg/hm?*)  Ckg/(hm”+mm)J
(mm) soil (mm ) (mm )
1 158 .50 0 .00 192 .94 351 .44 8004 .00 22.77a
2 158 .50 59 .97 186 .19 404 .66 9326 .10 23.05a
3 158 .50 119 .94 192 .84 471 .28 9701 .30 20 .59be
4 158 .50 119 .94 183 .15 461 .59 8039 .70 17 .42d
2007~ 2008 5 158 .50 0.00 190 .05 348 .55 7682 .40 22 .04ab
6 158 .50 59 .97 190 .84 409 .31 8540 .00 20 .86bc
7 158 .50 59.97 190 .25 408 .72 7932 .60 19 4le
8 158 .50 119 .94 190 .97 469 .41 7682 .40 16 .37d
9 158 .50 0 .00 191 .52 350 .02 7718 .10 22 .05ab
N H . . . 7. 526 . R
(K WG NF 242 .80 120 .00 44 .69 407 .49 6526 .6 16 .5¢
Low FEFFRCTT ) 242 .80 120 .00 45.24 408 .04 8284 .14 20 .25a
fmgation BRI )7 M 242 .80 120 .00 39.23 402 .03 7680 .51 19.05h
2008~2009
= HHUHE NF 242 .80 180 .00 21.29 444 .09 5476 .07 12 3¢
KR
High FEFFEC T T 242 .80 180 .00 41 .34 464 .14 7103 .55 15 .3a
irrigation PR M 242 .80 180 .00 20.75 443 55 6376 .52 14 .4b

200872009 4FJE AR B 45 R R ARFEAK T L)

AL BE G WUE 48 M B 5 % B0t I8 = 6.3% Al
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Distribution characteristics of heavy metals in the Holocene profile and
its environmental changes in eastern Guanzhong

WANG Lijuan , PANG Jiangti , HUANG Chunrchang , DING Min , LI Yarrhua , NIU Xiaotu
(College of Tourism and Emvironmental Sciences , Shaanxi Normal Unwersity » Xi” an, Shaart 710062, China )

Abstract ; Based on the Holocene loesssoil profile in eastern Guanzhong , we analyzed the content and distribution
of Ni, Mn, Cu,Zn, Nb, As, Ti, V, Co and Pb at TSG site and compared with magnetic susceptibility and Rb /Sr . The
results showed that the changes of Ni, Cu, As, V, Mn, Zn and Nb were affected by climate change and its pedogenesis
environment , Co was contacted closely with soil parent materials , and the sensitivity of Pb into its pedogenesis environ—
ment was poor . In the stage of paleosol period in eastern Guanzhong , the content of soil heavy metals was increased sig—
nificantly , the warm and humid climate during this period , strong pedogenesis making some soluble elements migration
and leaching , leading to relative enrichment of heavy metals in the paleosol .
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Effects of soil amendment fertilizers on yield and water use
efficiency of winter wheat

ZHOU Lifeng'” , FENG Hao'“, DU Jian”
(1. Research Center of Soil and Water Conservation and Ecological Environment , Chinese Academy of Sciences ,
Yangling , Shaanxt 712100, China ; 2 . Institute of Soil and Water Conservaiion , Northwest A & F Unwersity , Yangling , Shaanxi 712100 ;
3. Graduate Unwersity s Chinese Academy of Sciences , Beijing 100049 , China)

Abstract : Reasonable irrigation and fertilization are the key factors of production of winter wheat . This study is
aimed at providing the scientific foundation for expanding the application of soil amendment fertilizers . A two-year experi—
ment (200772009 ) was conducted to study the wheat yield and water use efficiency ( WUE ) under three varieties ,
kinds of irrigation and fertilizer treatments . The results are as follows ; (1) Yield of winter wheat Xiaoyan 22 is respec—
tively 11.41% and 15.85%0 higher than Xinong 979 and Xinong2000 . (2) At low irrigation condition , AFS can sustain
soil water at tilth (especially after flowering stage ) , the water storage of tilth is respectively 41 .49 mm and 31 .65 mm
higher than AFW and normal fertilizer treatment (NFT') ; at high irrigation treatment , AFS inhibits soil water infiltration
to ensure water supply in the high water consumption stage as seedling and jointing stage to promote wheat growth and
WUE. (3) Irrigating 120 mm and 180 mm , in the case of reducing 3076 usage of chemical fertilizer , the wheat yield of
AFS and AFW are respectively 26.93% , 17.68% and 29.42% , 17.44% higher than normal fertilizer treatment ;
WUE are respectively 24 .39% , 17.07% and 26 .17% , 18.69%% higher than normal fertilizer treatment . The conclu—
sions are as follows : (1) Winter wheat Xiaoyan 22 is the advantageous breed for water-saving irrigation in Guanzhong Tr—
rigation District . (2) Amendment fertilizer of straw formula (AFS) can regulate soil water supply more efficiently than
waste formula (AFW ) and make soil sustain precipitation and irrigation effectively . (3) AFS has the optimum effect in
saving water and increase yield of winter wheat .
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