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Effects of Reclaimed Water Irrigation on Soil and Quality of Grape

ZHANG Wen-li, LI Yang, WANG Wen-quan®

(College of Grassland and Environmental Science, Xinjiang Agricultural University, Urumchi 830052, China )

Abstract: The study analyzed the effects of reclaimed water irrigation on soil and quality of grape through three years of experiment from
2011 to 2013. The experimental results showed that the contents of total nitrogen, total phosphorus and organic matter in reclaimed water area
were lower than that in the control area, while the contents of nitrate nitrogen and available nitrogen were higher than in the control area. The
content of soil Cd in reclaimed water irrigation district was higher than that in the control area, but the contents of Cu and Pb were lower than
that of the control area. The heavy metals in soil had a certain accumulation phenomenon, but they did not exceed the limited value of heavy
metals in Soil Environmental Quality Standard (GB 15618—1995 ), indicating that short—term reclaimed water irrigation did not cause
heavy metal pollution in soil. Reclaimed water irrigation could increase the yield of grape in a certain extent, but the quality of the grapes was
not favorable. In the three years test, the contents of heavy metals in reclaimed water irrigation district of grapes were lower than fresh water
irrigation district, which showed that the short—term reclaimed water irrigation had little effect on the heavy metal content of grape. Studies
have shown that reclaimed water can be used for irrigation water, but the effect of heavy metals on environment is long—term, accumulation,
complex in reclaimed water. It needs to be further studied to ensure the safety of reclaimed water irrigation.
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Table 1 Reclaimed water and clean water test methods

Gy BB BUEEE/L-MT BT/

2011 4 5 2 10

2012 4 5 4 20

2013 4 5 4 20
—150—
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Table 2 The quality of reclaimed water and clean water(mg-L™")

KTk 20115 2012 4 2013 4F A EEB K b
7K (CK) K 7K (CK) FEAEK WK (CK) gk (GB5084—2005)
pH 7.55 7.43 7.36 7.48 7.9 7.7 5.5~8.5
BOD;s 36 86 20 35 nd 48 <40
CODer nd 127.7 nd 111.44 47.67 138.41 <100
SS 40 54 112 140 50 84 <60
JSEN 1 300 1170 1 368 1 560 1534 1 694 <2 000
TN 7.72 22.12 8.74 18.31 15.13 24.36 <30
TP nd 0.975 0.006 2.733 0.106 1.785 -
A 0.381 5.403 0.144 12.34 0.486 27.497 -
TERER A 9.643 9.176 1.242 nd 14.193 0.610 -
Cd 0.005 0.004 0.001 0.001 0.001 0.002 <0.01
Pb 0.027 0.018 0.007 0.006 0.002 0.008 <0.2
Zn 0.28 0.39 0.002 0.007 0.005 0.017 <20
Cu 0.01 0.02 nd nd 0.01 0.01 <1.0
As nd 0.015 0.000 4 nd 0.006 nd <0.1
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/Mo 2011—2013 4E -5 Zn S IO RIS .

WK 2(d) frs , A 2011 4F 5 2013 4EFRAE 7K
X -3 Cu F R /NI A B IX Y -4 2012 48,
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Figure 1 Effect of reclaimed water irrigation on soil physical and chemical properties

T KR B IX o AT AR P2 K TR TR X P 4 1 4
SR T KON BRI, 4R 2 B A D ik

http://www.aed.org.cn

PR RS A i AT M 5 i PR (P<0.05)



KSR, 55 < PR AR K BT - S 11 A 2 o S ) 522 ) 2016 £3 A

1.2y 500y
_ (a)Cd 430} (b)Pb
Lor & T 400+
- osl e _350F  mmmmemmemmmmmmssssssmsaeeoe e e
7, 08 S | 500!
< i - ; ~ 300F
E.:D X E' J— . :..*:..:.. [ — -'..:-"E'- ;52‘2505
S 0k . . £ 200f
] S ; 150}
i . - 1
0.25, Y S 100;‘
A 50+
o) S— P T :}:i ..................... i )| — iy sl T
A 2011 2012 2013 AR 2011 2012 2013
SEAy -
4001 1207
| (¢)Zn | (d)Cu
F i
350; 100?. feeey i fereey T eeey
300;. L P EE R E RN LR RN E R IR R R E
T 250 T 80
Faor T 2 6ot
S 1s0r s .
! -\.I'\- - 402- | A
100} g [ P
50k . & 200 G e £
o e -
ot i + ol : R — :
AR 2011 2012 2013 A 2011 2012 2013
AEAy 0
401
35 (e)As
301
Ty 95k e emsmessseem e eesaan s —
= 20f =
I | o "
= 1t P - W
10+ el T R
| P |
S5t L
Ol.a. ...................... 4
A 2011 2012 2013
AEA
-#-I5K(CK) -0 FAK s H3EPRER IR AR

2 BEKEBNTEHFESERZM

Figure 2 Effect of reclaimed water irrigation on heavy metals in soil
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Table 3 Effect of reclaimed water irrigation

on growth and yield of grape

Ef AREE WiEg MiEAkg  NXhikg B, Zn A B TAEIA N BT 8 , 3X 9 B pe A

2011 4 RIS 6.20£0.98a  0.80£0.33a 25.98+2.13a HIFSE A — 350, B AR K T X A A A e B PR S e 1y

Bk 63121322 0.93:030a  26.50+2.51a INTIR KNI, 2013 A2 HA B #2525 (P<0.05), 1%,

2012 4E 5K 5.63£1.23b  0.73:0.26a 45.53x4.63b B PR KR X 0 25 K A T, T R
Ak 7.00+1.15a  0.92+0.30a 55.34+3.61a TR EEA LYk AR 2 A K I RE 0,

2013 4E 1HK 5.20£0.89b  0.62+0.24a 33.17+3.87a THLE K R X f A A RS TR £ 5 PR T v Ak o)

FiEK 6.20£1.02a  0.80£0.21a 35.48+3.70a HAIX 2011 4E155 2013 445 21k 22 5 (P<0.05) . i

T ARG RIS R 7R 2R BA W28k 22 57 (P<0.05) . Tl
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Table 4 Effect of reclaimed water irrigation on grape quality

0y A HEH % A% Clmg-g™ AIIRHEREIEW% W ER % filiiRth /mg - g™ AT E R/ %
2011 4F Ik 0.34a 0.41a 15.61a 6.65a 131a 0.21a
Ak 0.27b 0.37b 13.53b 5.34b 0.97b 0.20a
2012 4F K 0.19a 0.27a 14.60a 8.18a 1.33a 0.25a
A=K 0.11b 0.16b 11.50b 6.76b 131a 0.22a
2013 4E WK 0.34b 0.34a 12.94a 12.44a 0.81a 0.54a
Ak 0.47a 0.36a 11.89b 12.29a 0.68b 0.31b

SR SR R AR 1 s 1 BB (EA S G I T S K
A MRS, T m T A KPS A& m (kR
4), (&S R (GB 2762—2012) Y Ff A% f
IR AR BRER 2 B R T A A PR o

AR KR DX 1 4 2 SR S T v v TR 4 i 2
R T KA BB IX (P<0.05) . 2011 45 2012 4E
A K HEE X A A R C O B AR T A B
X (P<0.05),

AV TR A R I i — il , AT AR A
K RE IS 2 B AR, F A KR X
) AR 2 TR S R A AT I M B S R A AT RE R R T
W3 2 R B IR TR A, k4w
SN, PR A TR A X ) T A RS
TR 7KK A 26 PV R A L T R R L TV [
PR TF 8 AR BRIX
25 BEKERNEEESESENTM

3 5 N K a4 4 T 4 1 i 0 R I
T3 S FEAR K DT X 55 /O] X ) 4 A SR
HEARAGH Cd;2012 4, FEAEKIX A4 Zn & T
T KX R 52013 4R35 K X O 4 SR 52 P .Cu }2 As &
TR A A

DL SRR, FAK D s A R P E AR
R FIHRXIRIX, HA 2012 4 FA K GEHEIX

Zn iR TS AR RR X, 2 R i TS e ) R
(GB 2762—2012)) , i WL h HEE 8 & I AT
IR BT5 Yy B A
26 EBRAPEFLE ELESRIKBMRRN
XSS

MR 6 FRTLIE Y, ki B N sz
MR IR K, B ORI 5 BODs,CODer 75 177
AREFIEMSG, /DX 5B K H K+Nat & il
2 EARDC AT X A R 3 P i I K R K
MR SR NS R B LR BRI R AR
B ETA KR . AW K+Na'ld & COD,, 5H5¢
(AT VA T 2 2 R B 3 A DG E R 5 K+ Na k)
AR R C B A i 2 U G

3 itig

3.1 BEKERX RN

FA2 K T4 R R SR T A gt DRl T 95 7K HE
JRCFRAR M FH 7K B TR (E 2 RS P 75 7K RS - 3 o
BEAANFREERER . B, TR A K
RIRE S A KR A ICHLY R B, Rl 2 & R
PP, T BE B A A4 FH TR A HE /K B, A
HE T3 7K, o AT RE R A E K i A R A E AR N 1
AR R AR ; LU W B P FFAEK PARL

RS BEAKERNAFRXEEESENZ M (mg-kg')

Table 5 Effect of reclaimed water irrigation on the contents of heavy metals in grape fruits(mg-kg™)

L) HIHIFE cd Ph Zn Cu As
2011 4§ K nd nd nd 0.769 0.087
FAK nd nd nd 0.092 0.038
2012 4§ K nd 0.005 0.133 0.336 nd
FAK nd 0.005 0.860 0.194 nd
2013 4 5K nd 0.014 nd 0.355 0.051
FAK nd 0.001 nd 0.186 0.005
G yRaL(GB 2762—2012) HRFNFADREAKCR - 0.2 - - -
Btk R 0.05 0.1 - - -
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Table 6 Correlation analysis between the yield, quality of grape and the quality of irrigation water
eI BOD; CcoD, K*+Na* BA Bk HA
RLE 0.708 6* 0.682 1* 0.137 8 0.210 2 0.764 3* 0.423 6
THE 0.793 7* 0.596 2* 0.117 9 0.072 8 0.560 1* 0.267 4
INX PR 0.087 2 0.292 2 0.804 0** 0.375 4 0.639 5% 0.243 9
ATV -0.265 0 0.100 5 0.5315 0.597 3* 0.017 3 0.424 5
R 0.081 2 0.117 9 -0.168 5 0.263 4 -0.219 1 0.408 2
Al ER -0.628 6* -0.254 8 0.325 6 03116 -0.222 3 -0.053 9
AR ER -0.186 8 -0.371 8 —-0.181 1 -0.651 2* -0.064 8 -0.507 6*
Al EE Y -0.427 2 -0.808 3** -0.802 0** -0.933 6** —-0.841 4+ -0.714 9*
#rAEFR C -0.078 7 -0.306 6 -0.724 3* -0.320 6 -0.642 0* -0.130 8
TE 7 AR, o g AR e
B KT AR L SRS B THORRHIRK, LSO P Cu 98 RANF K

i, W AT RE A PR AR K 45 A R K AL B SRR R
TR, R E SR R A K AR 2R E
& )&, RE R B B A R S5 R A
SERGAFST 2B, FEAE K R T I e A AR
KA VEREI FH K, e S () A 75— 5T
32 BEKEBRMBEKESmRNZI

25 T KV IR 1) 4 2 R R T P R /N X
S O O R IX R o PR B A K R S R B 3R
JCR A S SR AE KA B AL R

FHAR K DX () A 4 mT Vs P TR R (4EAE R C
BTG K BRIX, AT % 4t Al 3 7K ) ]
DX, AT DR P A A T e A X 2 ) ot S A A R )
M, AT BESE B AR 2 B0 TR A WA E B2
FRELMAEK

IR —Fh 2 T BRUEERER 0 W, it S
RIS A Sl IR R 2 1) B B A B0 I Pr
KR E&H KEMEE, Zm T KR RS AR
B, 8 I KO BR DX 2 R SR R AR O e TR
AKX o it 3 o P R W B A e A B
o MIETEAEI 2 RN I AR 7 R oK,
P 2 R S PR A B 2 S EIE Y 173, AR AT E
RSN IR B e, 42 %P i R SO
N 2F— B RELL B S b (BB IE i 2 25 LA AU
PR AL, 2R ST i B S

4 ZEig

(1) A 7K XA 3 A B BT A 5 &
SR T AKOR BE X Rk B AN S R S i A &
T IRIX, PIAIX A 3 K+Nat iy
PR AER A A KA 4R Cd i
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