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16.09 g kg™ ', 1.15 g kg™ !, 1.18 600 m® hm™ 2, ,
gkg ', 20.26 g kg ', , 120 m® hm™?, 1 1
0~ 60 cm , 206 1 18
CR- 21G 0~ 705 kPa i
, 0~ 60 cm 1.3
S(0)= 0.00160" '* ™ 10 cm ) , 100
C(0)= 58.38940'" ™ ( R’= 0.9805) , 2¢g
.0 (an’em™?), S(6) 7 ml 10 ml 2 ml
(Pa), C(0) (an™ )
1.2 , As 2g
( 50 mg 10~ 20 ml 5 ml,
, s 60 min, s
) ()2 , 3 (0gL " , \
.2mx 3. 5m, (200 g L7 1),
s 0.8m Hg 7 d
1, Hg As , 3
s 40 cm, Hg As ( 1) 0~
33 em 2005 8 21 s 30 em Hg As Hg As
, ( )
1
Table 1 Heavy metal contents of soil before sewage rrigation (mg kg™ 1)
Soil depth
Heavy metal
0~ 10 cm 10~ 20 an 20~ 30 em 30~ 40 an 40~ 50 cm
Hg 0. 136 0. 067 0 087 0.047 0. 041
As 16. %6 17.18 16 73 16. 05 16. 50
1000 ml ( 2)
(pH,COD ), (GB5084— 92)
2
Table 2 pH and major components of the sevage
COD As Heg
frrigation time (mm-— dd) — pH (mgL™")  Total N (mgL~ ') TotalP (mgL ) (mgL~1) (mg L)
oB- 21 6.8 93 12 21. 4 1. 21 74 <1
M- 18 6.5 249 2 - 2. 09 82 <1
10- 03 6.7 156 3 18. 52 1. & 88 <1
5 ,6~ 7d Ve
, \ LP—80 PAR/LAI
, ; ; PP system CIRAS- 1
, , , (Pn)
; ) 3d (Tr) (Gs) ;
s ; 5 G- 250 ;
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) Ve , Hg 2.8%; (2) As Hg
(% Hg As 10~ 30 em , Hg 10~ 20 cm
, , 20~ 30 cm 10~ 20 an As
, 1.4% , 20~ 30 cm
0. 7%, 10~ 20 an Hg
1.4 82. 1%, 20~ 30 an 26. 4%
Fxcel 2000 (3) 30~ 50 cm As
DPS , 6.0% Hg 30~
40 em , 40~ 50 em
2 ; 90%
As Hg
2.1
2.1.1 ) 30~ 40 cm
pH 3 4 , ,
Hg As 0~ 10 an As Hg ,
He As , 10~ 30 an , ,
pH .0~ 50 cm 10~ 30 c¢m
Hg As As Hg
Hg 7.9%, As " ’
3.1% ’
3 o [12, 13] '
Table 3 Soil envirormental quality standard( mg kg™ ') 20~ 50 em. 30~ 50 an As ,
pH pH
Heavy PH values for second level of soil pH values for third level of soil , )
metal <65 6.5~ 15 > 7.5 >65 Hg ’
Hg <03 <05 <1 <LS , As Hg
As <30 <25 <30 <40 ,Hg As,
4 Hg As 0~ 60 cm As
Bble 4 Heavy mdal cortents of soil Iefare md affer sewege imigation (mg kg ') . Hg
2.1.2
Content before experiment Content after experiment
Heavy metal =75 = 7.5 ’ ’ ,
Hg 0 076 0.082
As 16 68 16.16 He  As
0~ 50 em Note: The numbers i table , 12 Hg As
are average values of soil depth down to 50 an ’ ‘= 0314
1 As Hg Hg As , r= 0.982
, As 1
Hg .
, As Hg 2.2
(1) 0~ 10 em 2.2.1

As Hg , As 29.4% ,
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5 5.12% ~ 8. 0%
(3 ,
) ; 1 4.10% ~ 7. 50%
D) 7 12% 5 1 , ,
2 11. 84% , ’
2.94% ,
As & #& As content (mg kg™) Hg & #& Hg content (mg kg™)
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1

Fig 1 Accumulation disribution curves of heavy metals in different depth hvers of tomato thizmsphere

5
TaleS Difaences in tomato devebpment between freshwater rrigation and sewage irrigation
1 1 9 20 Sep 20 11 29 Nov.29
Node position ~ Fruit set percentage of
Treatment of first anthotaxy first anthotaxy Stem diameter  Plant height Stem diameter Phnt height
(an) (%) LAl LAl
o ? (mm) (mm) (mm) (mm)
Freshwater 674 a .21 A 8.58a 500 A 0. 61 a 9.86 a B2a 08 a
Sewvage 62 b 72.37B 8.02a 0B 0. 67 a 9.46 a 983 b 08 a
p< 005 s s p<0.01 Note: Numbers in each cot

umn follow ed by different lowercase letters are significantly different between treatments at p < Q 05, and by different uppercase lettercase significantly differenct at

p< 0.01

2.2.2 8: 00 R
[14]
, s 12: 00 "
2 10

10 (Pn)

(Tr) (Gs) (Pn/Tr)
14: 00

, 16: 00 ,10:00  13:00

15: 00 R ,
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Fig.2  Daily variation of photosynthetic rate, transpiration rate, somatal condudance and water use efficiency of tomato under freshwater and sewage irigation

2.2.3 6
2
636 g, 53 g, 46.2% , Ve 76.76% , p < 0.01
7.58%, , ,
2 2 VC 2
, p<0.05 [16] ,
, 55.8% ,
2 2
6
TaHe6 Tomato yield and fruit quality analysis
Ve
Yield Soluble solid Total soluble sugar Vitamin C Total acidity Soluble protein
T reatment ., o .
(kg m™ %) (%) (%) (mg g™ ) (%) (mgg )
Freshwater 5.0 a 2.563 a 0.458 a 03BA 0.147 a 1.0% A
Sevage 4.58 a 3.747b 0.42 a 058 B 0.139 a 0.484 B
p< 005 ) s p<0.01 Note: Numbers in each cok

umn folloved by different lowercase letters are significantly different between treatments at p < Q 05, and by different uppercase lettercase significantly differenct at
p< 0.01
2.3 0.023 mg kg™ ', ,
7 [17,18] He
2
s Hg 0. 001 mg kg~ 1, As 28%,p< 0.01 ,p< 0.05
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112%, p <
0.01

As Hg,
[8]

7

Tale7 The ontents of heavy metals in tomato frui

Hg As
(mg kg~ 1)

Treament
(mg kg™ 1)

0.000 8 aA
0.001 0 bA

0.0108 A
0.0230B

Freshwat er
Sewage

p< 0.05 ,

s p< 001 Note: Numbers in

each @lumn followed by different lowercase letters are significantly different
between treatments at p < 0. 05, and by diferent uppercase lettercase signift

cantly differend at p< 0.01

3
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EFFECTS OF SEWAGE IRRIGATION ON TOMATO GROWTH AND A CCUMULATION OF
Hg AND As IN SOIL

Chen Xinming" 2 Cai Huanjie''  Sun Athua'! Wang Yan'

(1 Northwest Sda-Tech University o Agriculture and Forestry , Yangling, Shaand

712100, China )

(2 Tarim University, Alar, Xiiang 843300, China)

Abstract Sewage irrigation has been paid more attention due to its adverse effeds on soil and crops. An experiment was

carried out in a greenhouse equipped with a drip irrigation system to investigate the distribution patterns of heavy metals (Hg and

As) and tomato development, yield and frut quality under sewage irrigation. Resulis showed that significant spatial variation of

heavy metal contents was observed in soil profiles. Hg and As were enriched in the 10~ 30 cm layer, showing close wrrelation

between them, which indicated that the soil environment was seriously affeded by external pollutants. Generally, sewage irrigation

influenced growth of tamato fruits and its quality, as shown by a lower growth rate, 7. 8% lower yield, 46. 2% higher soluble soF

id content, 76. 76% higher V¢ content, 55. 84% lower protein content and similar contents of the acidity and total soluble sugar

than with freshwater irrigation. Sewage irrgation also increased Hg content by 28% and As by 112%, but na above the food

safey criteria.

Key words Sewage urigation; Heavy metal; A ccumulation; T amato



