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) 2 (LF) (R) (61)
10.0 &S m™ ', (6), IF= R/ (R+ 0,- 0y),
0.5 0.14 0.26mgL '

1
Table1 Basic properties of soil used in ths experiment

PH Particle canpostion (%)
Soil layer Total soluble sol s Bulk density
» s Sand Silt Clay
(em) (ske”) (gen™ 2~ 0.2 mm 0 02~ 0.002 mm < 0.002 mm
0~ 20 758 0.21 127 82.6 89 8.5
20~ 40 8 26 0.31 158 82.6 81 9.3
- 3
1.2 NHi-N NO3-N POz -P
(1 L8]
PVC s 30 an, R2cm, 45 an
2.1

s 40 an, 10 an

B

, . 91,

> em 2 em I+ P+ G= ETc+ R+ AW (1)
(TDR),
, I P G
. (mm); ETc R AW
( mm) ,G =0, (D :
I+ P= ETc+ R+ AW (2
_ 2 ’
i ! 0.10.2 0304
1 2
Fig. 1  Lysimeter used m the experment 36.5% 36.2% 37.0%
1.3 37.3% ,
(SY-2 ) ; (p< 0.05),
) : (ETc
(mg L ")= EC(dSm™ ") x 640" =0.8573 1 + 343.65 R’= 0.998 6)
2
Table2 Water flux of irigation with saline aquaculture wastewater
Y Input ( mm) Output (mm) Budget (mm)
Treatment 1 p ET, R AW

Q1 240 1 28. 4 550.2 38 4 - 5.1

Q2 270 1 28. 4 573.2 627 - 76.4

03 308 6 28. 4 610.0 832 - 9.2

04 3595 289. 4 651.3 116. 5 - 118.9

1) Leaching fraction ( LF)
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, 2.2
0.1 0.2 0.3 0.4
(9
94.1% 91. 8% 88. 4% Iei+ Geg= Rer+ K (3)
87. 1% 49.5% 46.3% 41. 9% ,I GR
38. 7% » (L); ai e
( ) (mg L™ Yo A
, (p< 0.05)
, G=0, (3) ;
( AW= - 0.578 7 ETc+ 257.64, R*= 0. 95 §) Ici= Rer+ Az (4)
3

Table 3 Salt flux of irrigation with saline aquaculture wastewater

2)
1)

- Input Output Budget
Treatment (L) Ci(g LY R (L) Crl(g LY Ry(L) en(g LY Az(g)
01 16. % 6.40 1.33 368 1. 38 9.13 9.1
02 19. 08 6.40 2.02 358 2. 41 8.67 M1
03 21. 80 6.40 2.39 39 3. 49 8.97 R.7
04 25. 4 6.40 4.24 42 3.9 9.43 107. 1
1) Leaching fradion (LF); 2)R, ¢,; R, ¢, 1 1 2
2 R, ¢,1. Ryand c yrepresent volumes and salt concentrations of leachate after the first and second events of irrigation, respee-
tively
( 3 Ini= Rn.+ M (5)
0.1 020304 : IR (L):ni m
108.5 122.1 139.5
162. 8 g; 17.5 28.1 40. 8 (mg LY Au
55.7 g; 91.1 9%4. 1
-1 ?
98.7 107.1g( 293.03.1 34gke ' ) A 01020304
’ ’ ; (NHi-N)
’ 2.37 2.67 3.05 3.56 mg;
(cr2> Crl) 5 1
5 0.37 0.38 0.79 0.75 mg;
’ 2.00 2.29 2.27
2.82 mg
0.1 0.2 0.3 0.4
, (NO3-N)
9.84 11. 07 12.64 14.76 mg,
8.03 9.20 11.35 13.84 mg;
(Y =07022% - 1. 81 1.40
58.027, R*= 0.997 9) c /¢ =LF , 1.290.92mg
, 010203 04
2.3 ,

(POi -P) 4.41 4.96 5.67 6.61 mg,
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1. 38 R
2.28 3.23 4.95 mg;
3.03 2.68 2.44 1.67 mg s
4
TaHe4 Nurient flux of rrigation with sal ine aquaculture wast evater
2
1)
| Input Output Budget
t e
o Treatment I(L) ni(mg L™ R (L) ni(mg L7 Y Ry(L) ny(mg L™ 1) Au(mg)
NH}-N 0.1 16. 96 0. 14 1 33 Q25 1.38 0.03 + 200
0.2 19. 08 0.14 2 02 Q14 2.41 0.04 +229
0.3 21. 80 0.14 2 39 Q30 3.49 0.02 +22
0.4 25.44 0.14 424 Q1 3.99 0.07 +28
NO;-N 0.1 16. 96 0.58 1. 33 35 1.38 2.36 + 181
0.2 19. 08 0.58 202 272 2.41 1.73 + 1 40
0.3 21. 80 0.58 2 39 250 3.49 1.54 +12
0.4 25. 44 0.58 424 1 89 3.99 1.46 +09R
PO, >-P 0.1 16. 96 0.26 1. 33 Q74 1.38 0.29 +303
0.2 19. 08 0.26 2 02 Q 46 2.41 0.56 + 268
0.3 21. 80 0.26 2 39 Q71 3.49 0.44 +2H4
0.4 25.44 0.26 424 Q0 63 3.99 0.57 + 167
1) Leaching fradion (LF); 2) R, n; R, n, 1 1 2
2 R, n,, R,and n,represent volumes and nutrient concentrations of leachate after the first and second events of irigation, re-
spectively
. [12]
s 20% ~ 31% Hussain ,
3 N40mg L' 50%
[13]
2
SPAC , ) s
[ 14]
’ [15
30% s o, ,
SPAC ,
( ) R ) s
9 2
Jed Brown 1 ; ;
(C /C =LF
2
98% (
94% ; )
9%  97% : ’ ’
2,
, 50%
2
2 2
2
, MeclIn-
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STUDY ON FLUXES OF WATER, SALTS AND NUTRIENTS IN SOIl--PLANFATMOSPHERE
CONTINUUM UNDER IRRIGATION WITH SALINE AQUA CULTURE WASTEWATER

Zhao Gengmao Liu Zhaopu! Chen Mingda Kou Weifen
(College f Resources and Environmental Sciences, Naying Agricultural Unwersity, Narjing 210095, China)

Abstract During April to October 2004, a lysimeter experiment was conduded in Laizhou region to study the fluxes of wa-
ter, salts and nutrients in a So#+ Plant Atmosphere continuum (SPAC) under irrigation with saline aquaculture wastewater. The
experiment was designed to have five reaments: CK ( plant wihout irrigation) and four treaments of irrigation with Leaching
Fradion (LF) being 0.1, 0.2, 0.3 and 0.4, respectively. Results show that in 4 treaments (LF = 0.1, 0.2, 0.3 and 0.4),
the irrigated water lost through evaporation from the soil and transpiraion fran the plants accounted for 36.5%, 36. 2%,
37.0% and 37.3%, respedively, of the total evapotranspiration ( ET ) of Jerusalem artichoke throughout its growing season,
the acaimula ion of salt reached 91. 1, 94.1, 98.7 and 107. 1 g, anmonium nitrogen 2. 00, 2.29, 2.27 and 2. 8 mg, nitrate
nitrogen 1. 81, 1.40, 1.29 and 0. 92 mg and read ive phosphate 3. 03, 2168, 2144 and 1167 mg, respedively in the roa zonel
In conclusion, irrigation with saline aquaculture wastewater may play an mportant role in applying Jerusalem artichoke wih water
and nutrients unless positive measures are taken to control the negative mpact of over accumulation of saltl

Key words Saline aquaculture wastew ater; Fluxes of water, salts and nutrients; leaching fraction



