+ 1% (Soils), 2010, 42 (6): 993~997

JEIR R IKE X & NEFEKFAK 2 T SRR

F K2,
(1 AN EIRELRY BT RMPT, HHE 3001915

kA, EAY', % M
2 AR AL R A I I, FiSE 050021)

B B NHIRREE K TR R MR AN K IR L TR AR, R B K R IR™ H A i b X . A SoE
FH i) /N DX Tk e 7 YA ) A0 BB B A8 3 K Rt (o IS UK IR AR R AR K S35 K EAT 10 5 Fkd) RURSUKA R
(830 m¥hm?, fafk “PREG” 5 500 m¥hm?, Ak “IRAp” 5 160 m¥hm?, fRiFR “RAK” O SEMEA/NEE, N 00 s I+
BedoKaE, SaMKE. RO T &N T HRKERKD R, SGREW: RERKE, REKARFR R
H 170 om ARIEK R AN FERE K 43 ) R DR > IR e > AR D o > PR > AR K a3 R[] AL B2 B9 B 1048 3 1A K R
TR AL 3 - B K i 2 B /S, BEARRESE AR 650 ~ 700 mm 2 [R] o DR AR K AN [R] ST A BRI AS [ A BB BB W A /K A R SR T Ak 1
KON 0 43 ) R DR v > JRARG > IR R L ¢ 5>HIE L ¢ 5> b1 © 5> /K e . FEK 4y T S EME A . KA
FEWE KR BRI T 5% R IAKT o AT R TR KR AR A PRAAUK T R R L ¢ 5. L 1 5

i REREE -
K BEIA:
hESES: S152.7
AR, A L T R /K HE R S R GBI

FEAE R R E 2K R K HERE— J7 TR A R A AR KAt

HERIRGr, N IR LT NI AL ) AR

PRI, S5, IR A R R

i B AR N N L3R R gE, T BEAIC SR E)

ERE Dy R ARSI KR T SR T2,

AR K AR R K b < g A5 A B e ot 1) 25 4t

[l IS A VR SRR N AT P R e KB4, 3 g%

WP KA T A HEWE, AU /K B I AT A

GRS T AR X K BRI R B [ g, (RIS B

AP PR 5 SR IY AL e /B 35 90 14 77 1 /I FE ik

TEANFEAK AT I RIS AN AR T k), BRI K AR

IKIIRIT AR FERGAT ) 35— H L ERE I 7

O, AW I AN [ b R BOSE 3 /K 5 3t R K e

ARG PRAEIKAN [7) £ A /N 22 EBE /N DX R, ) - 4551

S KBNS, GG AR TR 508 7 KA 7] b 2

B Bt 7K s R R TR R IR AR 7K A () Sk ot 0 - B oK

L APNEFKE KR RBORAE R R, A4

J6- Sl v G BRI I R K RERE ) B B A R AR AR

1 MR5FHZ
1.1 RIEX#EER

O -

WIAPK; &N WM KoK KRR

IRGET- 2007 4E 9 HJESE 2008 4F 6 H FhA)7E K
VG DA T B 2 R SR IR N AT o 1B A
T RBEVE AR AR S 2 0], DU 2
AR 11.0 ~ 12.5°C, =0 CAHKZEL T 3 H B4,
21 11 H' A, =10CiEshfl 4 000 ~ 4 300°C,
=10CHIHTE 4 A bA), &H1E 10 A A, 2478
Pk 5 577.8 mm, FEEPE 78 iy, 10 %
B 6 HIn & /NEAEKFETZHEPHEKE 107.7
mmt . R8I F K A W P 1 s . %X AP H
TR H0E 2610 ~ 3090 h2 [], AR K BH s i 125 ~

140
120
100
80
60
40
20

FeK e (mm)

10 11 12 1 2 3 4 5 6 7 8 9
ERT

B REHEEkS 6

Fig. 1 Distribution of precipitation during experiment
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135 KW/ecm?Z i), 4EICFEIAZ N 180 ~ 190 d. 1E4FH
T B O AN e - RO Ee A o I e m] -, B
R R (23 b 1.39 glem®, BhRL. KyRiAI Bk &
05k 622, 295 A1 83 glkg, I T NP+ (26
FEHD: HEEFEREAE 74N 0.66 g/kg, NH,*-N 4.94
mg/kg, NO3-N 21.27 mg/kg, 4P 0.60 g/kg, %P 41.05
mg/kg, ALK 11.2g/kg, +I3EpH{E A 7.983 4,
RN XA 50 m? (10 mx5m) , AN
A4 8 %5, 2007 =9 H 29 HIEF, 17854 20 cm,
2008 4 6 H 18 Hltsk. ki 7 M EE, BAAEEE 3
WHESL DN 1 miEpiK -+ TARR R . &Nk
B HAREE 4 YOK, 2 5 kA K (2007 4 11 H 27 HD.

RERTIK (2008 4E 4 H5 H)  fikfiZk (2008 4E 5
H 15 H) FESR/K (2008 426 A 4 H) , ikt
MG (HUH 6 migH Rk, R FEMERA K,
oAl A= 7 10993 530 N AN ) A BEOK SR T HERE,  WEK 72X
DMV . HEWEF Ko BN R K O Bl i 3% G e
VEE BRI K) « —ZRAabFEK CRIRAEUK,
JFUK B e N RIS 5 R HK) « g AabEK
CRI ARSI, DRAR K 2R B S R DA A 4 W A Ak B
W AF T AEAYEAO AR X T 6 mixg
AR PR JZ R K. IR KR LR 1, Frf K Jiide
PRk B B B IITE ], H A4 Bl K A BEBEAT I 1 3%
WrBEAG, 7K R AR I 2 AN T
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Table1 Chemical composition in irrigation water

IKEf NO;™-N (mg/L) NH,*-N (mg/L) TKN (mg/L) TP (mg/L) COD (mg/L) SS (mg/L)

JEK 1.97 ~ 3.04 823 ~ 900 323~2417 29 ~ 277 760 ~ 7722 386 ~ 3 306
IREIK 1.81~3.21 740 ~ 810 300 ~ 1447 7~102 305 ~ 2 266 154 ~ 753
P A& IEK 1.11~1.35 62 ~ 685 82~1185 3~92 164 ~ 1 960 28 ~ 624
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m3hm?. iR 56 B LN AR RERE AL B, REAKE U N 830
m¥hm?: AbEE 4, AR 105 (Tameguas) » KA
KEHFKYZ 105 LoiFaRe; 4bBE 5, faiFcdig 1 :
5 (Tecogwrs) » ‘ESHIKEHNKIZ 105 LLBIFRE
KEEE 6, FIFRIEK (Tgy) » Hu F/AKHEME; A0FE 7, f
FRIEIE 105 (Torgues) » BUKSHFKIZ 105 L
BIFRRE o
1.3 #HRERERDFAE

J% Ff CNC503DR %4 v -7 7K 443U 7 Rl 52 10,20,
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100% (1
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VERIK 53 R I8 <

WUE (kg/hm?) = £ 5= /ET (4
Ve K e e K B9,
ET(mm)=1+P-AW-R-Sq (5)

A, | AT HEME; P SEWETHEKE
(mm); AW & /N2 ISR IS 36 3585 i 5 7K
B (mm) 27, R ARME (mm) , “PEHX 2
BEATE; Sq N TR RIS RE &, ASCHUN IS
9 170 mm, A LI ARLE A 0.

FERL =g« JEAS DX R 3 MR TT
FEANFETT Tmx L m, B b3 B A i) R 3 AR
m A, KT G L5, PR BOF R = .

1.4 HiEaiE
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Fig. 2 Soil water storages under different irrigation amounts
of anaerobic wastewater
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Fig. 3 Soil water storages under dilute irrigation of swine wastewater
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Table 2 Soil water consumptions under irrigation of swine wastewater

b2 BRI R NS | ET
KE(mm)  AKE(mm)  (mm) (mm) (mm)
IR 648.61 641.47 -7.14 332 506.75
R 651.14 669.15 18.01 200 349,59
JRA 643.31 570.11 -73.2 64 304.8
i 15 637.49 647.85 10.37 332 489.23
Y 15 636.93 661.16 24.23 332 475.37
K 647.91 673.45 25.54 332 474.06
JiiE 15 622.46 673.75 51.29 332 448.31

e VEYCEE WA PR K 167.6 mm.
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avie aler use etticiency of winfer wheat uncer irrigation [1] Munir J, Mohammad R, Sami H, Laith R. Long term effect of

of swine wastewater

AbH K RLr= WUE TEML KA I 0%
(kg/hm?) (kg/(hm?mm)) (kg/(hm?mmy)
PN 6220.16 12.27b 18.74 ¢
PNGA 6852.43 19.60 a 34.26 b
JRAI 5901.36 19.36 a 92.21a
PR 1:5 6 915.19 14.13a 20.83a
WG 1.5 6 720.52 14.14 a 2024 a
K 4970.65 10.49 b 14.97b
J5U 1:5 6 042.43 13.48 a 18.20 a
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Water Consumption and Use Efficiency of Winter Wheat with Swine Wastewater Irrigation

WANG Feng"?, ZHANG Ke-giang', HUANG Zhi-ping’, YANG Peng'
(1 Institute of Agro-environmental Protection, Ministry of Agriculture, Tianjin 300191, China;

2 Center for Agricultural Resources Research, Institute of Genetics and Developmental Biology, Chinese Academy of Sciences, Shijiazhuang 050021, China)

Abstract: Livestock wastewater irrigation is an important way to alleviate the problem of water shortage, especially in North China Plain. In
this paper different treating stages of swine wastewater were used for wheat irrigation by the field experiment method. Soil water contents were
monitored in each week. Water consumption and use efficiency (WUE) were analyzed with the precipitation and irrigation amount. The results
showed that: Soil water storages and consumptions under different anaerobic quotas were in order of Manae>Hanae>Lanze aNd Hanae>Manae >L ange,s
respectively. Soil water storages of different treating stages of swine wastewater irrigation were insignificant, and stable in range of 650 mm to 700
mm. WUE of different treatments followed by Mane>Lanse>Hanee aNd Tanae:gwa:s>Tecogwis >Torigwrs>CK. Water consumption had significant
correlations with irrigation quota, WUE and irrigation efficiency, respectively. Manse, Tanse:gwrs @and Tecogua:s Were recommended as high WUE
patterns of swine wastewater.

Key words:  Swine wastewater, Wheat, Irrigation, Water consumption, Water use efficiency
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