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Abstract: This study was carried out to explore the reasonable utilization of brackish water in areas irrigated
with brackish water and freshwater is short. This study set four treatments, including, reclaimed water
irrigation(T1), mixed irrigation of 1 ¢ 2 with brackish water-reclaimed water (T2), mixed irrigation of 1 : 1
with brackish water-reclaimed water (T3) and brackish water irrigation (T4), and took tap water irrigation
(CK2), bare land irrigation with tap water (CK1) and bare land irrigation with 1 ¢ 1 with brackish water-
reclaimed water (CK3) as the control, of which the saline degree of brackish water was 5 g/1.. Based on the
pot experiments, we measured the data of soil water content, soil salt content, water drop penetration time
(WDPT), soil organic matter content, and soil enzyme activities including soil sucrase (S-SC), soil alkaline
phosphatase (S-AKP/ALP), soil urease (S-UE), soil polyphenol oxidase (S-PPO), and analyzed the their
responses to the mixed irrigation with different ratios of brackish water to reclaimed water. Finally, the index
of integrated biological response version 2 was used to evaluate the impact of mixed irrigation on soil. The
results indicated that: (1) Compared to T1, soil water content and soil salt content gradually increased sig-

nificantly with the increase of the proportion of brackish water in the mixed solution on the whole. (2) Compared
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to T1, soil contents of K*and Ca®" had slight descending trend, soil contents of Na™ and Cl ™ increased obvi-
ously, soil SO,*  content improved significantly, and soil Mg”" content changed with no obvious trend with
the increase of the proportion of brackish water in the mixed solution. (3) There were no significant differ-
ences in soil WDPTs and soil organ matter contents between T1 and CK2. Compared to T1, soil WDPTs and
organic matter content had the ascending trend with the increase of the proportion of brackish water in the
mixed solution. (4) The responses of different soil enzyme activities to different mixed irrigation with brack-
ish water and reclaimed water were different. S-SC activity in T2 was the highest, S-UE activity in T3 was
the highest but had no obvious differences from other treatments, and S-PPO activity in T4 was the highest
following by T3 and no significant difference between them. (5) The index of IBRv2 in T2 was the lowest,
and the value was 6.89. Therefore, considering soil environmental indexes and the limits of reclaimed water,

reclaimed water could be used as an alternative source of fresh water in combination with brackish water, and

mixed irrigation of 1 ¢ 2 with brackish water-reclaimed water is recommended based on the index of IBRv2 in

short fresh water resource and areas irrigated with brackish water.

Keywords: brackish water; reclaimed water; mixed irrigation; repellency; IBRv2

3 FE K B U5 0 e, N B K B R R R BT
BV 1/3, B2 A A, 30 RO K 5
FHK B 1 60 %6 LA I, 2 3% [ 7K 6 U i 23 A 5 8
G R ) AN DT e b T B DX b FH K OHE DA 3]
& PRI T A T RRLk K R . AR E RLK R IR
Ry — AU, G BRI FH AT LU > HE WA, 28 i
RAKGEIRAS W T7 . UL, 9F 9 IR I K 9% R A 22
SHMHEAEENBLE X,

E — 7 30 BN AR /K E TR T S A 1 A K
AN S 2 Bl AR A [ AT AR R K A3 A AL
FU L AT 2R SR K X B T A K
0—15 em T2 A R KRB A F 0, (HZ W 15—
72 em LEABFKE, BRARNBOHEIRK (.2
dS/m) 1] DL e v A 7 i, AR SR BOE 7 dS/m JioK
A DL v S S O )R 4 2R 0 mT DA A PR
K (<<4.5 dS/m) S, HYDRUS #5548 45 it %
W, A A b, DX T B0R K HE T /)N 22 0 K AH X B 38 T
By e R K OROK HE T T BE S 4 e
TS AR A 5 BLAh , SRR R E AT g R R
IR UL USRI AR IS T AR K
i J AR BRI 1) W AR A AR L R b 38 X VE B A
K 45— B D ARSRBR ] T L) R A .
AR K 43R X AR AR A K R BT T LA
Ve oy AT DL AR K B IR AR R R J1 . A BF
GEt Fe B P AR K R 3% 4 A 43 R AR e IE A
AT AR AR E Rk g AR 32 177 9 /0 6 55 05 G . 1 A K T R
F T JHL P 7 A REURE G X I B A G 7 RS B R R
K A HOG A HERE S 92 A R A5 HL A OE T R
FERYY . 3 AR RE BRI I A 51 ) Fe BH L FE A K S5 IR K HE
TR (] ity A 2R 5 7 e L B A VA 22 . S IROKE TR
HH L L T A K X R K RN N 22 R R s R

K U T 24 K O TR T DA A N i A e R D
S0 [A] R 9 A R AR b 1 A ALk L A R
RV DAL A S G 4, T AR K % S E R R3S
BRUER 1 AR S LT R R B R L R4 A AL SR A
0, HFRAE K 2 IR K A2 vE TR e A ] R KPR Y
FEAENS RO AR K R T B RT A R A A BT
FUEFEY I BA — & WA a5 /E R A I T DLk
A YAl R AR AR . SR BUROK AR KR
G J5 i R A B R ) gk R T K BT A SOR AN T
R R AT ST E i AR, A [ USRS
FEA KR A L) R R UEOK 5 B AR KR A I XT +
BT (0520, LA SR Sa 7K E TG b DX P AR K ) 2 4
I 2 AR B AR A
1 #Rt 5k
1.1 ikt ¢

Al R R B T R A R £ T L BRI A R
M#EZE 0—20 cm, L XF BB L5 (2 mm) 5
#H. BHERERN 1.40 g/cm®, 38 [ 8] B RE KR
H23.02%,1 5 LKW E FHE N 372
pS/cm, A L BT BT & 4 Bk 2.66% ., K JH BT-
9300 HT #U3 S B AU XF = 4% 550RE 43 A1, 1 398 2 ki
(<20.002 mm) B3k (0.002~0.02 mm) FHHRL(0.02~ 2
mm) 7t 43 5l R 13.05%,62.46 %6, 21.49 % » K 45 [H
B il 0] 43 A 1 - 98 T s TR I
1.2 REEEEAR

IR T 2020 4R EARO B 2= BEHT £ £l K + 35
B W AR LI s U 3 KM AT . %l Ak 35.27°
N,113.93°E, 34K 73.2 m AEHS K 14.1 °C, Z4E 71
FERFEIK B NZE & 49 588,2 000 mm, EFEW A 210
K A4 H BERE] R 2 398 h,



519

X A < UBK 5 P A K TR T X o SR A ) 52 ) 5 8 9B A T A

257

IR 25 50, il A AR S 1 A
25 cm, FHAR 14.5 ems 55 19 em; B4+ 7 kg,
R AL FR i A2 SR (N = P,O; ¢+ K, O 15 15 ¢
15) H 44 Ry 3L A it A it A 42 2 I8 Y b ok Bt AT
b . HEIKAVE Y R 5% 55 5 1 38 (Pakchoi s (i F% 11
T G FPET A AL B EE T KSR . T 2020 4E 5 A
27 HREFD, B AL SI R R — 0P G6 A 11 HD

AOK TGO 0L 3R 2. 158 FH P AR K B A T 4 #T &
7 9% B VS A= 3 V5 KA B s KA BT R T4
S A/O AEBE 5 7K AL S 7K A A (A T HE I K 5 bR
HED(GB 50842005 ¥ 7K iy A Sk K . A AEF R
FRARVRJZ LT K K Ak 25 28 A 53 J (R AR DL Na™ Al
Cl™ 5 i d5 i BRI /K 38 38 1] ¥ 7K L T 98 e 6 14 457
Jic i, 1 8 53 LA NaCl 2y &

T4 AH 5 BRAIT  FF JF 46 AS W] 7K U5 3 7K b 28, ir ®1 BRI
BB 1 RUE 1R AR & 400 mL CHI KR pigi] 1A LE 1 &Ik
9 75%6~100%4) | S B 1 0 5 K ik B8 K R 1 CKI itk it
YK K 400 mL. SRS TH Ok 5 B KR e o e
8 4 A KOF BVRE A K OBk — A KT+ 2, OBk T I e
KK 1+ 1 UBUK s SOBUK IR E R 5 g/ Ls I LA T2 R — AR 15 2 e
K HEWE RV E Y 5 #R DA B Rk — PR K 100 1 T3 OB A — K 1 1 T 1)
WAL AL, LRI BT L3S 1, Ok | K LG FifED)
F2 BHK MR EKKE
EC/ BrasE/(mg- LY
e (pS+em™ ) SAR Na' K Ca®' F“%i;%/ gCl* HCO; SO, ? CO,*
5 7K 321 0.34 10 1.6 39 15 30 120 104 —
A4 K 2120 5.82 310 13.9 91 74 314 278 507 —
TR K 9432 67.19 2000 2.6 37 18 3222 139 109 —
1.3 MEEREFE

(1) IR A BT, AR 5 B T A X
TOBS L (2 mm) 5 & . SR gL
BrE SR PR T30 2 3 KR il oK 12 5
TR R W RN LR R AR
EC, .5 s R AR MR A H R % 1R B0 AL Lo 0 12 D 7 + 4%
AL s R MG E I E Na™ 1K' 52k ] ED-
TA FEEME Ca’" il Mg ;2R AgNO, i & 1
g CL 5 2R FHUHE 78 70— rh ARG S B g COL* Ml
HCO; 2R EDTA [al 45 45 & i 2 3 M 52 SO, 5
T 7K 25 375 0 FE 4 SR K 2 7 i ] WDPT,

(2) TSR TG 4 . R 1 BEHE i (soil sucase,
S-SCO I PR 4G M50 & (FR 35, b 50 A6 - 598 B
fif 75 P, 1 € B BR B (soil alkaline phosphatase,
S-AKP/ALP) & P4 I 7 & (RS 5, b 50 2 il
- SR R I U 4 . & 3R (soil urease, SSUE) i
er DR 6 (R, b ) A i) - 458 O g 0 Pk, 1
% 1y S8 AL B (soil polyphenol oxidase, S-PPO) i 14 #6:
D) G (R, AU D) A - 3 22 Wy S A0 i 0 1

(3) 5 AL & A= W 1 (integrated biological
response version 2, IBRv2) 8 80 AY 3158, %t AH &
PR B 5% R, 115 IBRv2 $8 50 (H KRR
i 22 18K

IBRv2=3 | A, | (1
i=1

(2)

A AL REASHE bR AH X 6 R B A A AL >0
o A, <<0 B, 43 R R FE AR A S B o
BB EAE ;00 WA IR S B 0.0 N E
Xt B50b o AR A P 78 Kb 32 i) T B RN A O 2%
Z o Xt R AR HEAL JS 38— 1R (A .
1.4 HEHH

K H Excel 2010 #1f43% 33056 %4 . SPSS 25.0
B HE AT SRS A O 25 0 BT, R /N B 25 Rk
(Least significant difference method, LSD) #£47 i &
PR 56 (P<<0.05) ,
2 RS0
2.1 WREKEBEEKEENLEKSEHNZME

TGRS R EC, . B IEA G, 1
AR EC, . W52 7 3 5 47, — e R 4 W)
EC, . ®IE+EEE R, LigH GRS A F Rk 5
FHAE K TR T b 24 A 28 O /K R AT R R AR A DL 36 3.

M % 3 AL T RS KR E , 1 Ok
Jei ASTR) He 9 sk 7K 5 P A KOTR A T TR Ak B - 5 K
R TCK2, M 10.3% ~87.1% , Hob T1 A1 T2 4b
FE CK2 23R E, HABAL BRAL CK2 ¥ 22 5 W 3%
(P<20.05) ;5 T1 A He. Bl % #E 7K Hh 3sfUsoK b 3 A 48
Th, I EARRB WS b T4 5 T1,.T2,T3 A3 jH]



258 K PR R

o536 4%

Bk R 2 F 3 (P<<0.05), T2 5 T3 kb B i) 22 % AN
BEMHBEST T A, T1 5 T2 4B E 2 S A 5
% T4 REPR A 35 K 3R A T1 Ab PR 69.6% . A WL, Bifi
E WUSOK 5 B AR K TR G W RUSOK L E 4R T, 13
P KRR Ry A ] 2 U VR ) WK 3 s

3 LBEEWRERELETHEASST

g oE: 3iniiy EC,.5/
FOKE/ % (uS+cm™)

CK1 29.71+2.07a 574.53+183.21e
CK2 11.94+0.87d 427.67E£61.74e
CK3 28.92+2.04a 1425.82+35.68b
T1 13.1740.91d 846.86+35.15d
T2 15.0540.88cd 1188.18 +54.28¢
T3 18.1543.83¢ 1319.91+104.61b
T4 22.344+1.02b 1705.52+47.62a

- e PER R 08 bR o 22 5 W 50 OR ) B R A B ) 2% 5
BF(P<<0.05), .,

AN, SRR B (CK1 F1 CK3) AH Eb , R A 9
RS Kk 38 B 2RI BRI R 37200 ~47. 100 s #i b
VWA B R] 4 4 5 KR 22 R 1 3 (P=>0.05)

Xt T B N, LI T IR IS AS [ B A
BOK S A KIBGHEBMAALT +3E EC, .. Y B F ST
CK2, HAbFH 8] 22 5 5 25 (P <C0.05) . 15 74 i 4 1% A
o AN R KR (CK2) 852 5 g/ L fldik—F AR
K1 1IRGHEB (TS, FfMEYE 3% EC, .. 1A
T W EWRTE 7.4% ~25.0%  HEF AR FE, A
W, o B 3 SR K 5 R AR KR A TR OSK B Y 4R
Th, R X R K TP
HELE B LA AR K P R T H A —
E 1M PR H
22 WRKEBEKEEXN TEKAESFHEM

- e K R R R A Y — A R A R BRI
ED AR R 2R R . A A fOSOK 5 8 AR KR T Ab
HE RO T R A B2 4

x4 LEBEBUREARLETLIEXAEEFRE Hfr mg/kg

Ak Na* K™ Ca®™* Mg*™ Cl™ HCO; ™~ SO, *
CKl1 101.00£18.76e 28.5014.27a 267.33+84.20a  60.59+13.16a 32.05+14.59% 27.45+1.61c 18.72+7.90c
CK2 120.834-39.95¢ 9.33£0.29b 192.67423.01bc  63.85+8.57a 32.05+£10.64e 32.03£4.49bc 29.60£9.36bc
CK3 991.674118.15b  24.0046.56a 276.00+£34.00a  20.3345.50¢ 133.53+£9.32b 29.69+1.68bc 37.44+5.28b
T1 316.67+14.43d 11.67+1.04b 216.67+16.17ab  37.82410.64b 57.75+4.44d 28.9841.83bc 55.36110.34a
T2 783.33180.36¢ 11.004-0.50b 184.00413.11bc  13.42£5.59¢ 109.3048.23¢ 33.86+1.86b 36.96£10.53b
T3 1008.33+123.32b  10.50£1.32b 155.33+£15.01bc  24.40£15.58b  131.90+11.42b 38.94+3.56ab 28.80+4.18bc
T4 1450.00486.60a 10.50+1.32b 130.00£9.17¢ 21.96+3.66bc  185.37£8.80a 12.80+4.32a 24.6446.74bc

4 AL T Na (CL Sl . 8
CK2 M, T1 4b B+ 3 Na* \Cl &8 ¥ 8% 75
(P<C0.05) , #8543 %1/ 162.07% ,80.18 % ; 5 T1 #H
L, BE 25 1R 4 1 WP OROK e B T, 8 Na
Cl FEETEBH A ZES BE(P<<0.05), A,
SRR E (CK1 A1 CK3) Al He L b A AR 9 98 88 )5+
B Na® Cl” &t #FMH2E5 (P>0.05),

fF A4 KT Ca®' \SO F S, T1 AR+
KT .Ca" SO S EYE T CK2, 1Y iR 48
25.08%0,12.46%,87.03% , Ab B [H] K* .Ca’" FEEEF A
3,80, SEERRE S T, AR GHER D
UK L A TR, 3 KT .Ca® ™ SO, % & i R AR
PR KT FEERARE.Ca FRUE T4 5 T1
AbBRIE) 22 5 1 L, SO, SRR T1 Ab3 i 2 & T
b A TR T Al Ak B ) 25 SR B 2

AL 5 R HE B (CK 1 AT CK3) AH [, 1 4 3 %
JA 3 KT Ca® 5 i B FEAR (P <<0.05) . B0 73 31l
56.2%~67.3%,27.9%~43.7%, 13 SO,* FRAET K
FERVEY (CK2) JE WA T UK — PRk 12 1R
BHEWAEY (T3) J5 WA B (0 22 5 2408 1 35 4 b

FEWAL TN L KT Ca®T S EFA L,

P Me® (HCO,  Fiiis .4 CK2 Mtk
T1 A+ Mg® " \HCO, & 2978 Fir B AR L B i 43
AR 40.77%,9.52% , Hif A AL B 22 S W (P <
0.05). Jg B ZRARE., 5 T1 M. MEIR
BEW P HUSOK L E T, L Mg FRE R
AR, HCO, ~ & B Wit . Seah, 545 v
(CK1 #l CK3) # Ho, Bl Af 7 4 8% 5 £ 4 Mg™ |
HCO, &2 mias, Kb fudiok —HAaK 11
HEBE(T3) A Mg”" & 8w,
23 WMEBKEBEKEENTEENREHZME

I BT SR 1 A 43 T B A Sy 2
b Y ST S L A 3 0 1 K7 T o 2 S N 2 S
T U2 P AL — o B it . AN TR) Rk 5 PR
IR AL P 5 + A MU R AR AR B DL 1.,

hE 1 AL EIR S . 5 CK2 A, T1 Zb g
AN S ER AT AR AR E S T1 A
Fb o Bt 3 HE K iR K L AR T, R HLR
R T, THIE R 0.91% ~13.36 %, 57 M
BE(CK1 5 CK3), FAE 1 4 5 W J5 -+ A PLT & &



SO PFAR

%

1

i

1 3 57

SURK 5 FE AR KR B ) B 3

f

il
I

XI5

519

W (CK3) 5 R PLT 5 &

i

HE

I
=]

R

K—HFAK1:1

7 2.80% ~3.23% HERREE,

5 T R

A7 Tt
i

T 15.89%.,

H
ab

P 1=

B (CK1) %

Big K

B

B

o
&1

H

B Ak 8] - S A PR 2 e A

T

!

R e
G el
S
b X e e X R )

wowumumnw%o«o«o«.«o«o«o«.«o«o«o«ouo«o«o«.«o«o«o«.«o«.
BB

R M S I R S 0
R N St NS s e P e et e
PRI RA]

R R AR IRRT Te Rt 2]
e
seletetetatotatetitetetatoteteteatotenetiteote!
Heletittitetatitdettdaiataditote!
FASSIIGOIISOIIINI I NI

mumu«ﬂm.mouo«ou.uouo«ou.uouo«ouﬁouo«ouﬁﬁ
ettt et ettt te et ittt
R e O]
et hietetettetete ettt ettt el

R A A SR AT AR RN )
wuuu““““nuuooofvoo%o&v%ooofv%%o&v%%ofﬁ
P O R e 3 3 e e
R N St NS s e P e et e
Releteietelebotetetehietetehteteteatetetiietely

ab

mumumouououo”«ououo«&ouou‘”«ouﬁo«&ouﬁouo«ouﬁﬁ
e
R K]
R ]
ofetoleitetetetieteteldetetetitetetetbetetoletet

]
O O e
S
B e S s s s
eeleteifetetiietettiie et betetetotel

ey
e

.......‘.......‘.......‘.......‘.......‘.......‘.....
Sttt ettt te ttete!
e S S o S o S o A o oo
BRSO IRRRRRRA ]

ab

Ry
?"0”“00000000000000000
.

o I
st teetebeteatehieteleti el

~ O v Tt N N~ O

S/LdaM

R
el et et
efboletetehibetete ettt tettite et hoteletotel

[Feseeted

B e o e g P A i |
By
Rsierressesanirrceraiaey
piisasessaesinesiicesrieer]

]
s e sttt
o00Totetottitetalot ettt et ety itetetetetatetatottyl
B Ao
Sefeletetetetitotetetete ool e tetntoteetitotel

e
et s ot
T AT OO RO RO I OO I OO T e 0t
s e
s et
R R R R RN

B R R R e o R S R
B SRR

b
k:

7]

R e
T
B e
Rty
Seleleteibetetibitetetitotetetititotetototetetelelel

TR

5

uouo«o«ou.uouo«ou.uouo«o«.uouo«ou.uouo«ouﬁouo«ouoqu
Q“VWM"“”““MNM"“”00000000000000"0”0“%
e e ea oty ot et et Se oty Eote
eistelbotetetehietetenteteten ettt bt oty

o e e P i A 5 )
B s
I I IS S e
B S e I
B R ey

e ]

T2 T3 T4

CK2 Ti

A

CK1 CK2 CK3 T3

T2 T3 T4

CK2 Ti

A

CK1 CK2CK3 T3

M

T
T1 4b 3R AH H

J& 1+ & SOM #1 WDPT

¥

58/ 4£xkiRE

%Rk 7K
# WDPT iy

=
B2

f

B 1

5BEKEEML

o Bt 35 T R 7K R BOROK EE

5
+4

ZNTE
HAYHR T,

=2
>t

A1)

1 - 4 kL

7K
+ 35 R K
EATNOE /B E

B

2

4

2.4

S A L

4

WDPT & T T2 WA %40

i
AH A BEE] 25 SR . 5 ORR b B

i

AR X I

]

K Ir A fiE

1

£ BT %

B A K Gy o A

. EHEROKHES

o
=)
1]

WDPT #&H F+

£

J513.63% ~21.58% ,{H 2%

K15 CK3) . /EY#E M5 4
AbPRE] 44 WDPT 2R A 52,

C
Tt

(

it 2R o TN o [ T

AT AN T A B A

» 1t

1

%

Y2
At AR

YL G R R TR

il 9 %

SRR

=
(i

S

K G E L
KEBEM, LSRRI — BT WDPT F£AE,

2 WDPT>5
K5 FEA K

kAl

b P 4

TS

7k 5 B EKEEX L 1REE

MR
NG

2.5

B

4

f

R AR TR KR . A TA
AP 4 WDPT 9 48 1015 e W, ]

i

’

s B

P T TR
BLULIE 2,

i

t

=]
24

KGR

H
24

Ny

IR

iy

i

(AN

Z W

AbFE+ 38 WDPT [ T 6.29%, 25

CK2 #lt,T1

1. 5

et
e e
B ESREEEt ERnERENES

e
e
Eeleeslssesleseeeesies
[ S S S S e oo
SRR

R A R PR R
[Ciesinnrnnriaccea]
R
el rseseeee
s e
B R R R R R R R R R

: 2l
<

T2 T3 T4

ab
2
3

%

he
et

m“wnwuo&«ouo«&&«ow&&&«ow&&&«ﬁ&&&«ﬁo«.
etetater Slstetitaters!
R R e e e O]
bR ]

ab

Ry
R
B A A S
[REeRssedncd]

CK2 Ti1

ab #

Ry

o e e (a2}
o R 0 o)
PR
e
P
L] M
ettt B @)
s N
ooy ettt a ety ettty
IR Sotsetasiitessttotetitetaniteeetylet
B oSO SeSE e 55
SRBEERCRRSERRSIEERENSE BRG]
Ry m
- 000"0”00.00000000000
e S S o o
Solessssssl] O

=4 < < (=] <o
o0 =] < (o]

(B n)/HAHYEHEHT

Ty
s

st saetetotely
sy

Pt
e
Hetetetetetetetteteretitetsl
etasetoteteserytotsteritotst
[ R X R

Ry
NS S e e
R S

T2 T3 T4

|
SeE
X IIHIHIKHIICHK KT KKK
S |
eteliee e Rt

4T

ab
ST

P A o o )
B o e S e e ]
s s
P R R R R R R
tedeisitetetititetileeeeieilotoieioted

ab
CK2 Ti

i

wwnwuwuw.«o«&&«.«o«&&«oﬂﬁ
030>

Hetetetiletete et tatititets!
RSl Rl
KRRt

]
o eerare i ety ote!
R ]

PR o o g o R T R R R o]
(ST RN T ATt
ielatatetetatetetotatetetitatotetitatetitotatel
B R X R R R ]

mooomumu«onm“mouououououo«ouououo«ouﬁouo«ouﬁﬁ
O e ettt etet et ttetetetatetel

e o ]
setiiehetieeteteiietetehtetetio et teol

CK1 CK2CK3 T3

w)

(B« )/HAWEWHWET

[ (=

o (=

< =3 <
v (=

—

o3oseiateretetatetetetatete!
b o0
ey
S

...‘.......‘.......‘.......‘.....
oo 2
B R R R R o]
SRR

SRaTee
o]
5

R iieileeid]
PR

R
Aosatetetitetetatetete ot
B G 0
PR
BRI ]

o]
e el
R C SO

T res]
e

A
R ]
feesaiered

R ]
oS esttaten
o
e S S
R

SN
S
e
Beletetetitetetetitetel

v © v o n o n <o
N o N N = = O
(3« ) /H ST
o]
) e
B e
B R AR IR A A X R 1
eleleteietetitotete e tetete el
]
2 ettt testatens
oo oseCtose s ot mesc o]
i st
Eofaetehietetehietetetitetetiietels
O S R R et et
< “NM"“”““MNM"“”Q0"000000000000000%0
B et
tehieteteitebetiiete ettt e tetetetel
]
Dl Io60403tetst tetatatatitets!
L R ]
eletieedetehieteteitel
RRRAAKRRIHX KR AX X )
[ Rt el ]
Q Rty
O HeER il
RS srseee
EEEREERR O]
o St
Aot
o oo R e e )
aeietbileletetibetetititetetitotol(
o]
KSR AR ]
lefetetateteteeloteletatets
B3 124tetetotitonatetosstetites
ettt sttt
iieletiietetetehieteletitel
[
S PR
ESebite el
o e
o WQNQN“O ettt e
. I e e
s} (=] wy o
— —

(8- 0)/H B HWBHET

T2 T3 T4

CK2 Ti1

CK1 CK2CK3 T3

T2 T3 T4

CK2 Ti

A

CK1CK2CK3 T3

EETLRE

i =g n e

H
e

3
1

WMEAKSBEEK
Ak 3 A M

A 2
T1

i

T 5.70% {02

K1 il CK3) A L

T2 b 8
T3 Ab Pl

’

R
JEY
m
*
o~
N
@)
NI
2
=
N
&
H

AR,
T

=}

H

IRE 7]

R
R T TR

A 5.56% f
N A I 42

% M 43 3

W5 AT AR

3
o

A )E CK2

C

_ﬁ
A T3 b B A JE 8 1 Wi 1R il 55

NN
=}
1K}

P
7.26% M 2171 % HEFY AR E., M

i

Ak Tt 0 JOK 1 3%

74% .1 L

HE e 73 5

9.

H

=
id)

T

YA BT AR

le

BT T, A HEnlr: e 1% Bl 0% 1 B
LU H A B T T SE R AR S T

6.61%0~23.92% . 1 1 Z By E AL B L JUR Bt 35  43 3 T
2.77%~19.36 % ,4.88% ~17.61 %% , - 18 B I |l 3% P A

Pl AT AN TR] , CK2 - S8 RO T 0% 38 CK s A7 R A

i T3 W% CK3 mg A I+

R IK

B
FLAL BR8] 14 25 S A 2%

E
24

.
=)
=)

4 2 W AL U AR T2 T4 Ab FEE AT A [ R 2 A 2

ek, #

SN T

fH 25 5

[

T 5.64% 0 20.48 Yo o - S5 R IS AR

=}

=

IRE [FR)

§

It 535



260 K PR R

o536 4%

b PE AL B R], 5 CK1 AH B, CK3 A 58 sl P 8% PR il 7%
PR ERRAR T 21,650 . 4 1 R E A I PR A AR, L
e 2 T S AL T L UK IS M A T

2.6 E T IBRv2 BBk 5 B 4 kiR 2 80N 1 6

IBRv2 $5: 0] 0 F R85 15 Y it A= ) 1k 1) 3 35
B o S ok 123 17 FH T ) e VR TR XoF TR T S L 2% )
JH IBRv2 PFHr 380K 5 7 Az K TR E 6 Y
RO VAN o 3 T A S0, 25 R A B[R] 22 S5 AR X A I
PR AR i 1E 12 Bl (B K 38 L 3 38 ML L R b
i 3 P | 2 Wy SR A S M LB M B R S ML Na
Cl™.Ca®" \Mg*" \HCO* SO, * ) X il il 7k — 5 4=
JK TR Ak B 5 i AH X B R S HE AR AR, DL CK2 1Y 48
Bl 22 (B A R 6 B2 2%, 1 3R W] Ak 38 TBRv2 9 722
UL 3,

& 3 AT T1 AP IBRv2 iy 10.86; fsiK 5
A KR & W B XA R T R AR TBRv2 B, B R K i
2 IF TSR 54K 1 2 IR AR B 2R,
1B R 6.89. 15 I AF X BRL A ff i 7K B P 2B 7K VR, 0k
7K 5 P A KR A TR A B A 4 o R A L HLBURR
KEFAEKBEEGEAILLL: 2 AH,

3 Ww
3.1 WMBAEBEKBENTEABRAKRESTF

A |

AR5 SR e B 7 UK 5 AR K TR A 7 T i
HHUSUK LT, H A KRR L SR I 2
BT R, e AR RN — LR
T S K R R R R B A SUSK A B T R T
X GAR SO ST A R — B . X R O AR K R R
SYBEE K S TAE UK 5 P A2 KR A W BE 2 0K
K ECEE A L Eh o A R R S O R R
1o AR AT TE — G R B b2 3 A P X6 K A i IR
P FEVE K B — B S 0L T REE TR W T T
VERIXF K A3 WMk 2L 398 5 K R b

e GRS it - R A R A L EC i
o B T S AT R S TR M, B R R,
ANF Y R S s R A B I R R . AR
SRS R AE WK S L B AE K — RUBOK IR &
TR AL 3 v B R A R R OROK L 4R T, 1
K" .Ca™ F1 SO,* & it S REAR A . 2 R Ry 4 K
K" .Ca®™" FlI SO, &t A X5 e 1 flUs K Hf 2 i IR
WAL 5 R b E A L AR IS L KR Ca
o W RN, XSl TR KT Ca i s i
1) ; 148 SO, °~ A8 Ak HLAT A [A] 4 22 fb it 5 (B AR 7
IKHEWR S 13 SO & A i & X T RE S T
PR S5AEMR PR+ 3 SO,2 A B AR 200 80 .

IBRv2

12 10.86

10 8.44

8 6.89

6 -

4 -

2 -

0 L L J

CK2 T1 T2 T3 T4
g
B3 AE4AEIBRV2 T EEFIEE
R 25 5L 8 W L B3 K HE AR L L SRR — B



519

X A < UBK 5 P A K TR T X o SR A ) 52 ) 5 8 9B A T A 261

HKIRAHEBG T3 Na" SR EET &, HIRAW
SRR 5% A S AT T A = S K (=7 D)
Na™ By 4 /b, 13 Na© & & 007284k & 2 5 5
KU Na® &84 % 13 HCO,  \Cl A M1k
FUAE  AEAS[R] (4 J2 55 1R i 8 E A LG, 1 9 E S 1
HCO, A frf i Cl™ #4851 T g2 AR R MoK
ERBIE /. HCO, ~ (Cl KK 4012 5 2 AR & A R
KA AR AW, AR R4 HCO, — (CL iy i i 4 20
HETAEAR R b R A L Ak AR A R
A VE P 6F EE i 36 45 1 L W E /K R A A Mg % i
E—ER L MEEY S LER SR T AR TR,
8 LI R AE F B8 F T A R R T 2R AR AR AR R JE
SHMRAF B Mg* &R,
3.2 WRIKEBEKRBREN LEAVIKRM WDPT

s

AL S AR W E SR — ., A
B 25 SR L P AR KR A DL s A 4R =
EZRARE ., BEESEDHE R, KRS
TIEA LR G RS R X SRS R EY)
B, HEESEN RS R B, H AR K A LT
RN K HE W AR, O AR R R
VB %08 Btk 280l 36 8 SR ) o A I 6, X AR AU v R
VR IR L BB E — 2P 50, RO 5 Ak 12 1 3
B AP 0 S T K. A4
A 5B U K 5 A K B TR A E T+ e AT HLR
SRR A AR KR L T RE R T AR E A,
HI 55 T 1E W 6 5% 43 K A BIL ST FE 2 1 AR AR
WOIR J5 33 A BT D s o TR U AR K T TR TS e
Jei AT ML B e I8 &5 o A A A 0 O AR Ak
U IR K 5 A2 K TR G R 0 I RT e x aE
BUST B — 2 (0 s o (H A 0008 R 2 75 MK SR I 7 X
VE T A B A

Wi 5 TR A Y BOROK L 4 T -8 WDPT &2
T v 1 B, U A AR K R X 498 R K M 1 5 ) 2
IERN . XA LB MK AB G R
A T AR AT T B B R KA L G AR B O T
A5 I A 1Y JE R AE T U8k i Na™ & 5 85
2 BHLA: 1 58 e A 7y B85 A8 40 W BT s i, 51 - S A R
R R AT 2R AR 43 8, 2 A A9 O M AR 25, DT AT R 1Y
5 RO . AR A R R WY, A K E B S g
WDPT #7% /K HE W WA B AIG . T i #2225 IA
A KR V] R 2 g ke 3 R kM L ik 5 30 il 45
WA AT L JE P FEA 3 A7 - (1) A KK B
S R R R 22 5 (2) R HE S KRR £
B KPR — A 52 R, 7 Ha 3 DO B AR T E
WEHEREXABEEESE 5T W

WDPT, 8K 111 75 A< 38 55 H S % be 2B 7R T 7K B R s
+ T 5 WDPT 284k 5 (3) AR 7K v 1A LK 43
ANTE] s B A2 A 1A BILIE J3 #0025 K e 5
HTHIF SRS FARENERCR. WA AR
SR VR R IS 3 WDPT R 4 AF W E
Je BAIG L 3R] BE 5 PR R 2 W v ) SR e ALY I
A%, A HE B 5 VE Y HE I+ WDPT WAk 5
A LR A AR AR IE A G, X SR R TL AR B R
W.WDPT 5 HIEA P& & 2 EAH NS S —
B AAEAS ) AL B AR ) 5+ 3% WDPT 54 HLJ5
FEIFEAEIH S EM R KR, Hd, ai 54
IKEEBE RGO K — PR AE 7K 1+ 2 TR A HE WE Ak 28+ 3
WDPT {51 A HL T 7 2 A % 5 L X 5 & 2% 1 7K
155 10 2 DI AH 56 DL B I A 2 BT A 1A L K A B R R
KPR, AR IR 45 SR K B, 5l T A K A L
PR —FRA K 1 s 2 IRAHEE S £ 5 WDPT FEAIE,
WUBK—RA7K 1 1IRG # 5 -5 WDPT W
8o UL K — R AR K 1 s 2 IR A VE T
WDPT 5 Fl . 7F H A2 2 5C F Uik 5 PR KR
B VE TR AH DI 5 10 A DR A IS HEAT T — e
T A G B ML A5 8 T 2F — D IR I R .
3.3 WMRKEBEKREN T EEEEMNEZIG
ARG 25 B B L T A KO I A 4 T M O
Pl AR 8 R L JOR D 22 1 AR AR D B e RS
IR PR N X SE G M R A AL s, XS
AT B 58 45 3R 2 — 300 . 40 Ndour ™300, A 7K
THE R X R O M TG I R R ) R RE A ST R L R
T AE K W T A 9 DR T L O R TR N I TR M 2
BT R 22 5OR B % ok 2 8, +
BEEEZ L IEFE SN E LB R ENENGE R
M) 5 520 15 B 25020 DA O P A K TR Ao ) ) K e ke 4
[ R e - NN UR - I ) N NN e S /L
UK 5 B Az KR [ B 9] TR 5 R W oF - 8 il 0% M A
— R P K — AR K 1 2 IRA S
Xof 22 T3 S A it R R B T LT — o B TR L AR X
P Tl TR Tl R U T A — 2 W S5 4R SRR —
FRAK 1= 1 YR AV R X O Il R R il S M — 2 T
PETHAE T 1T 22 1 41k Tl 0 ol I LA — o 1Y
H 55 1R . AN TR) A 3 g 3 M A7 B 5% e AR R 2 T LLOR
[F) o 2 PRI kg AS [) £ 48 il 174 Sk Y5 R i 45 B ) 347 BT 25
5o BRI ES R T LU ROSOK 5 AR K AT RE R A
— AR A E S B RS M BT USRS
KRG E A R 220 1T, B T HAK LB 2
D UL KO8R 5 B A2 7K TR A T X - 8 g I A Y
VLA Fr itk — 2P K0T



262 K PR R

o536 4%

4 Hiw
B OB 5 A K TR B W P OR K HE R Y 4

Tho 5K AN h B B0 (H X - O 1 Y 5

WA BT 25 5 . LR 75 IR L ERR G BURR AR AR T

AR Wy &5 Wi 7 A8 K, ZEIR K BEIRAS A2 b DX 43

JRIC K T R N AT LA R A KRR K S UK T

B BUSOK— F A KR HE LIl 1 2 2 hH.
WA ARIALE IR T 5 g/ L UK 5 A4 KR

B HEBEAL B, R 2 RO [ A BE OB K 5 A K

AR5 R AL B, HCUK TR e v 2 E A A R Y

OB KA T7 20 A W8 A BE /Y S0OREK 5 8 A2 0K 48

HEAL PR A TF T — il iioe . 8 kR 2

F R, i T A B A R T AR s A Y

T 31 JE sk BT KWK g 0 5T L 5 A fr kAT

[ 3056 T 5T

B30k

[1] Yuan CF. Feng SY, Huo Z L, et al. Effects of deficit irri-
gation with saline water on soil water-salt distribution and
water use efficiency of maize for seed production in arid
Northwest Chinal J]. Agricultural Water Management,
2019,212:424-432.

[2] LoyS, Assi AT, Mohtar R H. et al. The effect of mu-
nicipal treated wastewater on the water holding proper-
ties of a clayey, calcareous soil[ J].Science of the Total
Environment,2018,643:807-818.

[3] Bustan A, Cohen S, Malach Y D, et al. Effects of tim-
ing and duration of brackish irrigation water on fruit
yield and quality of late summer melons[J]. Agricultural
Water Management.2005,74(2) :123-134.

[4] LiuBX, Wang S Q, Kong X L, et al. Modeling and as-
sessing feasibility of long-term brackish water irrigation
in vertically homogeneous and heterogeneous cultivated
lowland in the North China Plain[]]. Agricultural Water
Management,2019.211:98-110.

[5] Tahtouh J, Mohtar R, Assi A, et al.Impact of brackish
groundwater and treated wastewater on soil chemical
and mineralogical properties[ J].Science of the Total En-
vironment,2019,647:99-109.

(6] Vb, ok (2 MG, P e i o 554 20 SRk 8 0k X - I 70 A 4
Jo A SR I A ) 52 R LT ] K B AR 524 . 2014,28(3)
171-176.

(7] XU, 2538 S0 4R » 25 wlsi /K 9 188 %o e K 1 38 K h
BRI AR TR . 2011,27(8) :39-45,

[8] Alvarez-Garcia M, Urrestarazu M, Guil-Guerrero J L, et al.
Effect of fertigation using fish production wastewater on Pel-
argonium x zonale growth and nutrient content[ ] ]. Agricul-
tural Water Management,2019,223:e105726.

[9] Perulli G D, Bresilla K, Manfrini L, et al. Beneficial

effect of secondary treated wastewater irrigation on nec-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

tarine tree physiology[]]. Agricultural Water Manage-
ment,2019,221:120-130.

Pedrero F, Camposeo S, Pace B, et al. Use of reclaimed
wastewater on fruit quality of nectarine in Southern Italy
[J].Agricultural Water Management.2018,203:186-192.
Chi Y B, Yang P L, Ren S M, et al. Effects of fertiliz-
er types and water quality on carbon dioxide emissions
from soil in wheat-maize rotations[J]. Science of the
Total Environment, 2020, 698:e134010.

HNFTLE  BR A  540 T) FHE L 25 P A KT O X 1 3 AT 3R 1k o
A BLR RN B B JE 2 Ko A 095 e [T . A ER O R
2¢,2012,32(11) :2053-2059.

AE T L AR B 45 R K 5T R HE K T SO0 41
TR IR A B AR 1 S5 0 8 o ). 3 ML R A A
2018,36(8) :651-655,661.

H A N IR S A A2 25 R B 8. GB 5084 — 2021, 4 T
WK AR HELS AT - o [ AR AL, 2021,

o B R A e AT LML 3 ML AE AT R ER O R AR
#t,2000.

Dekker I. W, Jungerius P D. Water repellency in the
dunes with special reference to the Netherlands[ ] ].Ca-
tena,1990,18:173-183.

s 5 AT WG S BOR K S RN Lk 3R
I A 5 KWK MO ST ] AR ML A7 i, 2020, 51
(6):273-281.

WREEZE, FakAe, Se i« 55 AR KO I X 4 3 3 Ak 1
BRI R R IR R MR TR p s e [T AR A A 4R A, 2014,
33(5):1304-1311.

VR S, 20 BF LA AR K RINE KA (R 9 K OK P X
S PR A R T o3 A B R R [T, 9 R R K
#,2018,37(8) :32-38.

FIHE RS R R, R T8 25 FE AR KE X 4 B e K R Y B
Wi [J ] A0l T2 2 4, 2012, 28(21) : 89-97.

Doerr S H, Shakesby R A, Walsh R P D.Soil water re-
pellency: Its causes, characteristics and hydro-geomor-
phological significance [ J ]. Earth Science Reviews,
2000,51(1) :33-65.

ARV X BB 3R 5K, 45 I 7K O 4+ 4 5 K 43 A 5
S R FE LT AL 7412, 2017 ,48(10) - 237-244.
Ndour N 'Y B, Baudoin E, Guissé A, et al.Impact of
irrigation water quality on soil nitrifying and total bac-
terial communities [ ]]. Biology and Fertility of Soils,
2008, 44(5):797-803.

W BE PR 2 BR TV A S BT AR K SR VR
R S I P AOR A ST L) B SRR A, 2012, 33 (12)
4081-4087.

TRE KBS, SRR AR LTS KR IR A R Y
G A A W 2R R O A s (], % A 5 R
22 4%,2006,6(6) : 44-50.

SRIGE ], Eh I, 4R SV, 4 75 T8 B IR) ) - SR Oy M
it % 1) 5 e [ ] ARl BRI B 2 2 R, 2012, 31 (4)
750-756.



