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1 #R57HE

1.1 RXIEXHEER

IS, T R (LA EEAENE R At R 2%, B aE A
%ﬁ@%ﬁﬂ%k#&ﬁ%:@%ﬁ%ﬁ%%ﬁ@
H ARG E (FRZ 85059, b4 44°19), FiilEdkm
E%4mmoﬁ%%2mwﬁyﬁﬁﬁﬁm%ﬁ#%
AT AKHE S A S8 = (E85°59', N44°19) it
17, PR EL) 400 m, & T 8 ) R0 IR
R B S, SEFR/K & 125.0~207.7 mm, FFH57
K& 1000~1 500 mm, TR 25.1~26.1 °C, 24F
H A 2 797.5 h, 28K E 1 500 mm /24407,

A1 2018 FAZHKIN

Table 1 Meteorological conditions in 2018

A4} Month 5 6 7 8 9 10

B/ C
282 312 341 303 259 143
Maximum temperature/'C

AR/ C
Minimum temperature/ ‘C

T/ C
204 246 265 226 172 6.9
Average temperature/ ‘C

[ 2/mm
449 385 7.3 19.2 1.8 16.9
Rainfall/mm

&2 ML REABRRE 5 A EERE
Table 2 Measuring pit soil bulk density and field water
holding capacity

L EIRE/em R (grem™) AR K %/%

Depth of soil Bulk density and volume Field water holding
layer/cm mass/(g-cm™) capacity/%
0~20 1.4897 19.73
20~40 1.4655 19.06
40~60 1.4593 20.08
60~80 1.4422 19.55
80~100 1.463 0 17.20
Fi 1.4615 19.13

1.2 R

RIS DR A A, gk -3 eib . g%
NTFEHK 2 a A PITEBAEYIRAR , TEIT A FIAEARAR -
IR R 3 mx2 mx2 m, VYR EESEAT BT 15 A0 B,
JRHH 30 cm RIEE, FEANMGTREAE M 4 B TIE
%ﬁ%ﬁﬁi%L%gmﬂmﬂﬁmzﬁunwmﬁ
BEKE), WETER S AR, 5008 1.

6. 9. 12 g/L, AW WELEE 3 REL. Myt
YIRS 3N 0.35%. KT SO RE, kIR
9 7.9~10.5 L/he kA0 BT FEEYZEEL 5 om. 1R
R MES /R R % S AR VS VR X b R UK B 32 B R 4y,
WA N TECE MR, Friidf 25 5 NaHCOs.
Na,S04.NaCl.CaCl,.MgCl, ()i & FL il A 1:7:8:1:1.
FRAR (T HE /K T BRI AR HH B R KR 1 30%~40%, #E
7K R AR FH )RR 7K 2 80%, HEK A A A 15 d/ik,
KR AN 30 Lifk.

" i
:}r/ 7 yam A
b;] rml 30cm| 45 cmj_ 45cm 35cm

200cm

40-60cm :
‘- . b2
= = .
80-100cm ] B3 . b3
1

o WA

=

Bl AERETER

Fig.1 Drip Irrigation Arrangement Schemes
1.3 #iEAIE
1.3.1 2ERpFEH

I IR A 2 N SR T e o K g T
439 0~20. 20~40. 40~60. 60~80. 80~100 cm
X5 ASKAEX BT TR SRR I E, A B E FRoR
5 PR AL RO . AR 3 NEE, Fln
A-1. A2 F1 A3 (1) EREKRTUSCSE A TREIX
B RE, I EAECERE . MR, BT
()38 T B E, B S mm 7L, BREXT
i, KA 15 oK EeRIZIR R, )5 RH i
fék DDS-11A HF00N € HIEHE S (EC).
132 25T

Ca?"fil Mg2K-H EDTA @ iEM 2, Na'fl K
K KA N E s COY Al HCO: K A XU R 7 771
AR VA E s CLR AR R B R 2 V250 s SO% R H
EDTA [H) 445 610 58 V200 € 5 >R A FAE 2R IR B0t
S FARAN pH E & s € 3% pH {H: BL Bl
EBEE 3R, BCFAME.
1.4 BESH

f# ] Origin (Edwards 2002) #f 17 77 2 4 #r
(ANOVA). XM Tukey’s HSD #5647 % B LL4,
KIA R EZ BRI R EEZR, 2 p<0.05 B,
ZE NN BEA Gt 228 . B RAIRIE#EAT KA
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22 AN Piper — 4 B AL B
2 BRESH

2.1 TBKFEBEH S

LI K G 18 H8 2 /K 43 A L 43 i 2R 1) 2
T2, RO A AR, BN A P S A
SEHR S IR K Sy AE RSSO0, B 2 BT,
IKHEBRAR R LK i A B R JEIR . ER
2 (0~20cm) T3, HIEESKEEHEWNS, £
BRITREZELEEIME, 2R, &K, BKE
BRIZm, Sk BB RZIR; K2 (80~100 cm)
T, T REEECR, $ho W ia YR 20K,
TS KRB IEAC, FEES AR, R)Z LI
AN R, SKEMNTRE. 5 A KIS,
TEASF G AL R T 85 KR I s, &
BT ARIRER, 2RSS 7 A LIRS KE 2
i, FERTERIRRIIMIARERT, B
KB E T, RS KR SRR . 2 A]
DUE H, BEAAGRE B3GR, [Rl—IRFE R bR 6 g/L
() TS S K E i, AR KB 9 /L A1 12 g/L
TR EKEATIIN, K%, X2 0T L3y
[ EAE AT LI 2 AL 52 B — e REFERIIR, AT SR
BT 3K o BRI RE 7T
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(b) 20~40 cm

54

120 B (gL

A K%
Soil moisture content/%

0501051506010615070107150801081509010915
H #fiDate

(¢) 40~60 cm

—
N

[ w1 (gL
I ——1 —&—3

—
(=]

LIRS KA %

Soil moisture content/%

(= S
T T T T

0501051506010615070107150801081509010915
H#iDate

(d) 60~80 cm

[ H16RE (gD

| ——1 —5—3

KR
Soil moisture content/%

0501051506010615070107150801 081509010915
H #iDate

(e) 80~100 cm
B2 ARFTLEBRKEET LEERESTH
Fig.2 Distribution of soil water content in saline water treatment
with different salinity
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Bor. ERMRAEKIHBL 1. 3. 6 9. 12g/L L
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(e) 80~100 cm
B3 ARFTEBRKEETLELSLFHTA
Fig.3 Changes of soil salinity under saline water
treatment with different salinity
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Fig.4 Changes of soil ions in 0~20 cm under different salinity

treatments of Haloxylon ammodendron

1 4 751, HIERE 0~20 em, FEEHLEAR
Wisihn, &S FEAFEFREERIN . JBOK 8o
TEAUEZRDHT, SO Clv KHNa 2Rk ik 2
SRR E SRR, B R AT G 0 L 3 Y
i, o B BRI TR R OK,
WAL EML, SO Cly KH+Na B 7IRE
AR, REmE A K .

24 TEpHE

a5 Ry BN AT e S B IR L. BEREKE L
FERIT e, IRy B T = AR L R AR ARk, R
S pH EPY. REG b X 3 pH 5 421E
i s frow, BEE TS, 3% pH (AN, o
e 6 g/L B, -3 pH {HTHEE 8.5 L4 . IRE
£ 0~40 cm, 60~80 cm 3 pH {HALIA ., Hpy
BN 1. 34 6 g/L, pH EALTERIZE 0.25 754, -
RN 9. 12 g/L i), pH {EARLIE FITE 0.58,

+3 pH
Soil pH
72 74 76 718 80 82 84 86 88 9.0
0 T T T 1
20
g 540
59
Ka
60
W/ (g L)
+1
80 | ——3
—A—6
——90
—>—12
100 =

B 5 TR & BB L% pH A

Fig.5 Soil pH of saline water irrigation with different salinity

A3 ARFTHEAETLESTZ

Table 3 Soil ion content under different salinity treatments

WAL (gLH)

HE TR/ (mmol-L!) Salt segregator content / (mmol-L)

Salinity/ (g-L1) Mg* SO4* HCO3 Cr Ca' K*+Na' COs>
1 0.024+0.002a 0.537+£0.021a 0.023+0.003a 0.137+0.025a 0.093+0.003a 0.153£0.025a 0.243+0.035a
3 0.046+0.002d 0.557+0.025a 0.025+0.005a 0.153+0.025a 0.127+0.025a 0.160+0.030a 0.247+0.015a
6 0.041£0.002¢ 0.743+0.032b 0.025+0.003a 0.360+0.020b 0.13040.030a 0.247+0.031b 0.560+0.030b
9 0.026+0.002a 0.753+0.032b 0.020+0.003a 0.45340.032¢ 0.13740.025a 0.453+0.032¢ 0.547+0.031b
12 0.036+0.003b 0.956+0.021b 0.02240.002a 0.730+0.03d 0.13740.021a 0.550+0.026d 0.81240.026¢

I NGERMRELE 0.05 KT EREE.

Note Lowercase letters represent the significance difference at 0.05.
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2.5 HIEKAFFIE

EH ] 6 7] 2601, AN A1 44 B Ak B 3383 35 LA Ca?*
Mg?*. Na*. Cl'\ SOy &5im, FEPBFIKELR
¥4 SOF >CI->HCO0; >CO?, ME FHREKERA
B Ca* >Na">Mg? >K*; | g/L 4B L 3EA K
hZIRILL SOF - Ca? R, 3 g/L AEE R IR
KA R LL SOY -Ca2 Mg B E, 6 g/L AbEE R+
B UKAL KA LL SO -Ca? Na B/, 9 g/L 4
R B HER UK R AL, SO -Cl-Ca> Na BN
12 g/L AP LKA 238 B L SO42-Cl-Nat 1Y
N AFE L ROK R T 3K A 2Ry
EET, BB FRMLL Ca? Ml Na*+KH AT (=5
HBEEDEN 60%~100%), HEFRAELL SO M
CINE (Z7MEHHRN 80%~100%) 5 [
VEIR /KA A B2 (R 39K, BH B9 - 1 Ca2"i& i F] Na* 324k,
FHES T SO iz ClIA8th, Kib%KRAH SO;
-Ca?*Mg2 i ) SO; -Cl--Na ik .

TR (gLD

e 9
e 12
&
g"o
N
N
S
o/
s
5
¥ L v
v/
SL %
s N
100 80 60
CaZ»

B 6 Rl A LB A3 + 3 KALF piper =4 B
Fig.6  Piper three-line map of soil hydrochemistry with

different salinity treatments
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g/L) AbE R S KR K 3 Fn. B K
WALEE R R, IR E/KEARWIE I, 2 LR T
6 g/L I, S /KRBT A sk . B
BEEN 10K, EE AR R R 1) Nat BE 2
%, Na'FIF/ES 5] i L3R K Fl o 8, 75T
TR B AE AR SO - 3 s P DO, i - ) K M
FES MR, RERLEHREY, H—LEHy

PR 3 g/L INBK LSRR, L —
B KH] 3.5 g/L F1 4.3 g/L I LIRS KR IR AL
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3.2 RGBT AL S RIS

P A B KA VR 3 B0 B 0~ 100 om 3%
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KA SR T, LRI B AR I #h /- AR R R I
VAR SRR R R IR 2 — o Ben ZEBSIB 78 K Bk
B RN X S AR AE R 2

4 45 i

D {EFEEFMROKEE TS, F—REL, 71k
FELL 6 g/L A5, I8 /KE B SERER b R3S
B, T RE A T T s s R,
N ER 3 I B TR g o LI R K 5 S K RE

2) UK HEMRAMR L85 Eh B 5K 2 O
FHOG, A RUK S 51k B3 E I wm A F, Hig
Wi K NHEFII Y A e 12 g/L>9 g/L>6 g/L>3 g/L>1
g/L, TEFEE T 60~80 cm IR Eh S e, A
ik 6.2 ghkg, RILBEBRA (LS, LIRS HhE Mk
e IR o

3) WHALEEBR, BT REREEK, SOy . Cl.
K +Na AR GBS 38 0 2 3 A R0 b3 R
HIEE O LL Ca?t. Mg?t. Na*. Cl-. SO B# .,
F B ST EIR R RN SOF >ClI>HCO; >
COT, FHETIEIREL RN Ca> >Na">Mg? >
Ko BERERKH R RGN, BHE T Ca ig¥a)
NaZ8 4k, &7 H SO Z#in ClA{k, Kk 22
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Experimental Study on Water and Solute Movement in Soil Grown with Desert
Plant Haloxylon Ammodendron under Drip Irrigation Using Saline Water

LIU Saihua', YANG Guang'*, ZHANG Qiuying?, HE Xinlin',

XUE Lianging®, WANG Zelin!, LI Fadong*®, REN Futian!
(1. School of Water Conservancy and Architectural Engineering, Shihezi University/Key Laboratory of Modern Water-saving
Irrigation Corps, Shihezi 832000, China; 2. Chinese Research Academy of Environmental Sciences, Beijing 100012, China;
3. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China; 4. Institute of Geography and Resources,
Chinese Academy of Sciences, Beijing 100101, China; 5. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: [Objective] Saline groundwater in arid and semi-arid regions could be used as an alternative water source
to irrigate crops, and understanding its impact on water and solute dynamics in soil is essential to safeguard its use.
In this work we present the results of an experimental study on water and solute movement in soil grown with desert
plant Haloxylon ammodendron under drip irrigation using saline water. [ Method] The experiment was conducted in
lysimeters and during the experiment, we measured soil moisture, soil salinity, contents of different ions, and other
hydro-chemical propertied of the Haloxylon ammodendron. The data were analyzed using Shukalev method and the
piper trigram. [Result] (DSoil salt content was positively correlated to the salinity of the irrigating water and
accumulated in depth of 60~80 ¢cm with a maxima of 6.1 g/kg. @The content of SO;, CI-, K" and Na" in soil varied
significantly as the salinity of the irrigating water increased. After irrigation, the cations in soil changed gradually
from Ca?" dominant to Na* dominant, anions from SO; dominant to Cl- dominant, and soil water from SO
-Ca?*-Mg?" type to SO; -CI'-Na" type. [ Conclusion] The movement and distribution of water and solute in soil under
drip irrigation using saline water was experimentally studied in lysimeters and the results provide guidance to saline
water irrigation management in arid and semi-arid regions.

Key words: saline water; haloxylon ammodendron; water and salt migration; hydro-chemical property
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