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50 N5 3h &5 Bz 3h 3 28 AR 9 DA S IZ X 6 o0 4 R SR
SERL Ry SR o S AR AUAN[R] £ 70 2L R v A
IKUEBL AT LIRSS RN Tl , U E N LR A #
45 BB E KR 2 SRR FE LA _EERTT T AR A A
PP #h 45 B T 1 H 3K 28 R o mt Fons T ik
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1 MRFEE

1.1 il

Hei g 9 R B T 55 5 B VD B B B AR
(39°00'N, 84°10'E, ¥k 1100 m A7) HImshRb 1,
TG EWR, FEHEN 1.26~1.63 gikg, WU LA
WS AE, HREIKERE, 8 0.02%. ikt
FERRLS Kb ARANYD . 4ivb b M55 b 0.27%.
12.35%. 52.04%- 30.79%- 2.12%. 2.42%, pH 1A 8.26.
HL3 %N 0437 mS/em. AH 1.49. & 1.309 g/kg,
BB Na'. CIAl HCO A .
1.2 R
1.2.1 23BHUERHALIETE

WRIET 2017 4 5 A{ESLIR 44 Fidb4r. I H
H B HI A & R 2% (micro-Lysimeters, MLS) HN#EN
10.45 cm, 15 25 cm, J&HE A BRRE RS A PVC B
M Bk Ryd + )T 1 mm G5 PAGIBR 244, 185
NMLS N, FEAESE+ 3 kgo MR 5VE ARG 1Ak
VEBKE L (LB N 2~28 o/L) I—8:, IF
gre A R R EEIA, 43 A NaCl. Na,SO,. CaCl,
AKCI 3 4 FhERPCRAS R A0 BERA (510,20 £ 30 g/L)
HIRK, BRI AR (1200 mL) FIRK IS IS T MLS
TR, I ARERE MG K. B 3 A E
5, IR 48 NGB REA, Eheh R E A H TS
15268 °C, HFPHIMIEE 48.1%. Thah KGN E 45
FEIERE. fHRE. pHH. M2, B e il REAN R AL K
FRI 235 12 BT %ot IO FEOR A FEE R 2 43 8 R N B 15 8 464
1.2.2 BERERE

RYE LG5 R B4R, G R & 7 Rk T 3h 4
BN TR, £F MLS I H38K 9 78 70 78 R IE b 45
B2 g, NNBEnshas e, wama sl 0. 25%;.
50%A1 100%, HFAMNMEFEE 3 NEE . K MLS K8
RHEEH B AN 0.5 mm BN 2235 55 4L (20 4S) &,
O BEAT VR K I DR 2 P S I R A /N FL B kAT 2%
THEK, £ MLS #/K 400 mL. #E/K5ERUESEH 08:00
FRERE N 0.01 g IRSFFREXMLS 5 &, FREERR & 12 d.
WA 4E H 08:00. 12:00 F1 18:00 FH IR 10 5% S IR AIAH
SHEE, SR=EFMH T, 392 ka0 0 e 1 25 <
IR E 1 FR.
1.3 $EHRNERITE

FIA MarCal 16 GN Aligbr RN (FEE IR, KE
0.05 mm) W 5E 45 F JE %, TYD-1 B3 i (Wit
A, KEEE 0.01ND e 4 e Ad g, H-4212MH 24 -3 55 1)
MR CAERSIR, K 0.01 kg/em®) I 5E 45 B Hi BT

71, TEKE PhS-3C B pH it ( LHEACE, K 0.01) &
g5 pH [ (AFIEL/K: £=2.5:1). i DDS-307A B
SERAC A, FEEE 0.1 mS/em) W 5E 45 J7 L S (K
FREEK: +=5:1),
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Fig.l Air temperature and relative humidity (RH) during
soil evaporation experiment
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A i KRB =123, ..., 12d; ED; N5 i RifHiEH
# kB, mm; WE, N5 i K MLS ISR &, g EC, N5
i RT3 R K&, mm; WE, N MLS FIWI UGS =,
g; A N MLS WHiE TR, ecm®; » N MLS WAHEAZ, om;
1 NG Bt TR R NI RCR, %; EC, Xt e 14
SR LR, mm; p WKIIEE 1 glem’s
K Excel2010 A1 SPSS20.0 % #dE #E4T Gi 170 #r

iz H Origin8.0 EE.

2 ZR55H
2.1 ANILIEBERERIEM R
2.1.1 AR

HE 2 vJLAEH, BEEREBAKT AR RIEm, AN
LAY T R R 45 1 R FE S B i K. B KCI 4, Hth
Eh o Eh 6h B R 2 (A 2R PR SR R A PR (R*>0.90,
P<0.05), ¥EIHMPRAIEARFR, Kb NaCl #h%5
B ERRCK, Na,SO, thah il &M fir (R7=0.99). M
F1ATUEN, SRR 5. 10 5030 g/L i,
ANIF) B 73 BTV Rk 4 Rz 1A B B 2 ) 6 i 3 22 7 (P>0.05)5
FEWE K LN 20 g/L B, KCl T 2h 45 i g s 5
FHRT HoAh 3 FPER 7y (P<0.05). ST EFER K, 4
VEWL K AL EE 2y 519 5. 10 A1 20 g/L I, NaCl. Na,SO,
e R LR ENER (P>0.05), THREREKE 1LE )
30 g/L I NaClJ¥ i) &5 B A 5 2 1 T 5 g/L I (P<0.05)
1M NaySO4 JE I 45 e B 23 5 T 5 10 g/L I

(P<0.05); ANEWE KCl $has e fifE e ke &5 5
(P>0.05); CaCl, $h45 B 7EREBE /KA 1L BE 2y 20 F1 30 g/L
MEEET 5L, 30gL BEET 10 g/L (P<0.05).
IETE 5~30 g/L AL EETE I N, 78 5~30 o/L 5 Ak BEVE
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A AR B T Bl R B2 M 1A A 25 7KF (P<0.01), #h 738
FMIA B K (P=0.02), TR LRI L2028 B4 2
SR AN R 2 . RIS, A4 Bl FE 520
FHOR #h o SR S B KA L FE XS NaCl #h 45 B 1 11y 5
Wi ke, B AGEE N 30 /L IHEEE ek (24.17 kg/em®)s

26 =NaCl ¢KCl aCaCl; vNa,SO,

» =5.62x+67.9
R>=0.97 P=0.014
y=4.75x+67.11
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Fig.2 Relationship between mineralization of irrigation
water and hardness of salt crust

R1 TEESEE (ST) RULE (MD) LB THERIE
EFMBEI NS ELIRER
Table 1 Multiple comparison results of hardness and shear

resistance of salt crusts among different salt type (ST) and
mineralization (MD) treatments

To e IR IRTIVA]
( MI?/I Hardness/(kgcm’z) Shear resistance/ (kg-em ™)
g NaCl KCl1 CaCl, Na,SO; NaCl KClI CaCl, Na,SO,

5 9.17Bb 833Ba 9.17Bc 858Bb 0.77Bb 1.47Ba 0.80 Bb 3.03 Ab
10 1.34Aab 925Aa 11.83Abc 12.33 Ab 1.82Bb 1.53 Ba 1.08 Bab 3.30 Ab
20 16.83Aab 9.58 Ba 15.42 Aab 15.75 Aab 3.30 Ab 3.57 Aa 1.13 Aab 3.50 Ab
30 24.17Aa 15.00 Aa 17.67 Aa 21.08 Aa 6.73 Aa 4.57Aa 1.47Ba 6.68 Aa

T ANFRE FRERORFE — AN R 0 R KB ] 22 57 1 8 s RS R
5 BRI R R S R BE AR B R) 22 57 1 88 2 (P<0.05), R[]

Note: Different uppercase letters indicated significant differencesamong different
salt types at the same concentration; and different lowercase letters indicated
significant differences among the same salt treatments with different
salinity(P<0.05), the same below.

2.1.2 #ih

HE 3 WA, BEE BT LR m, A
ERIY BT B B 45 B2 LBy U )12 83 K. Bk Na,SO, 41,
HoAth 3 43 10 3h 45 R HUBT V) 7 2 A0 26 1 ok R A& PRI AT
(R*>0.90, P<0.05), ¥JRILH B IEMHIKR, NaCl

BEWL KT LEE RN 54 10 g/L I, Na,SO, 2h4k sy /)&
FZHETHAR 3 itk (P<0.05); BEMKH LR 20 g/L
B, 4 PR P I MR RE ZE R (P>0.05);
VEWKH LR 30 g/L I, NaCl. KCl. Na,SO4 K]
e P 2 M EEWZES (P>0.05), 1 CaCl, AT
TER SR8 e BT Y ) BN T1X 3 Fhidh (P<0.05). X T
R R TS, BRI KL T R, KCL 345 jisii
TREZESR (P>0.05); 1M NaCl Al Na,SO, £h45 e AERE /K
WALEE N 30 g/L B2 & T 5. 104 20 g/L (P<0.05), CaCl,
EREENAE S gL P BT HANY L (P<0.05).
RN RN E WL KA L FE T 3h &5 i BB U 1135 — 2 1Re
Wal, B A FERT NaCl 245 B BBy VI s iy B, 44
TLEEREINE] 30 g/L WHHTBIYI 18R (6.73 kg/em®)

sNaCl eKCl aCaCl, vNa,SO,

7L $=0.23x-0.59
¥ R=0.96 P=0.02

6 3=0.14x+1.91
R>=0.78 P=0.12

5t o =0.14x+0.59

R*=0.94 P=0.03

LIy
Shear resistance/(kg-cm2)

2+
1=0.02x+0.74
1+ R=0.91 P=0.05
0 1 1 1 1 1 1
5 10 15 20 25 30
4L JE Mineralization/(g-L™)
B3 BT ELLLEERRT AKX Z

Fig.3 Relationship between mineralization of irrigation
water and shear resistance of salt crust

2.1.3 pH/&

Mm& 2 ATLEH, MTFAFRZSME, EHKE
FEHHN 5. 10g/L B, CaCl, $h45 )% pH {H B E K T3
il 3 FpER 4> (P<0.05); FEWEKH LN 20, 30 g/L Hf,
4 FhER T R R pH H 2 M E R EM E R . T
[ —FhEh 0T &, BEEBIKE LB TS, KCl. Na,SO,
#hah e pH B C W E 22 5 BB KT 6 T, NaCl
Ehah R KT LN 30 gL WREEET 5 g/L;
CaCl, #hah R EREBL K LS 5 g/L i pH {H B E KT
20, 30 g/L (P<0.05). f£ 5~30 g/L H™ LI {EE N 1k
FE A0 £ 2 28 B X P BY V) 77 5w Ak Al B 3 K P

(P<0.01), W 44 B FH 54342 H0 5 45 Bz it 5 5 i
ANRE (P>0.05). XS, 4 FH4LE T CaCl,
ek B pH B8/, T Na,SO, #.45 K pH 15K,

ERGE B ARV BOR, A PEBUF(R?=0.96) 1R 1 W LLE

N LEE 30 /L W e (7.86)

#2 FRESER (ST) RFHWE (MD) THRLEEH pH EMNBESEXRSEHRLER
Table 2 Multiple comparison results of pH Value and electrical conductivity of salt crusts among different salt type (ST)
and mineralization (MD) treatments

. pH 1 pH value A5 % Electrical conductivity/ (mS-cm™)
MD/(g-L™"
NaCl KCl CaCl, Na,S04 NaCl KCl CaCl, Na,S04
5 6.41 Ab 6.24 Aa 5.59 Bb 6.47 Aa 1.24 ABb 1.42 ABb 0.52 Cb 1.87 Aa
10 7.15 Aab 6.82 Aa 6.01 Bab 7.33 Aa 1.35Bb 2.13 Aab 0.58 Bb 1.93 ABa
20 7.21 Aab 7.06 Aa 6.56 Aa 7.58 Aa 3.46 Aa 2.47 Bab 0.69 Bb 2.01 Aa
30 7.45 Aa 7.23 ABa 6.65 Aa 7.86 Aa 3.77 Aa 2.68 Aa 0.89 Ca 2.50 Ba
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2.1.4 w§%

M 2 WTLAE W, F—0 BTN, SEBKe LEN
5 g/L i, CaCl, #h&5 5 i S5 B T HAb#h 4 EWEK
WAL AN 10 g/L B, KCI #4557 5% 5T NaCl. CaCly;
WEWE KA LN 20 g/L i, CaCl, 5 KCI & #1{%T NaCl
5 Na,SO, HIHL T35 HEBMKI LN 30 g/L i, CaCl,
55 Na,SO4 B #E KT NaCl 5 KCl 3. X T [F Mk 77,
NaCl £h 45 Bz FEREBE /KT AL BE D 20 F130 /L B R w1 5
110 g/L; KC1 #hah leAEREBE KA LRE 30 g/L I W3 = 1
5 g/L; CaCl, #h &b B AE KA AL B 30 g/L B2 2 & T 5.
10 F1 20 g/L; TREHEER KA LE T, Na,SO, #heh 7 i T
RIEREWZES . ANFE IR BRI K0 (1) 2
X EREE B LR AR —E R (P<0.01), HATH A
B AAE N 30 g/L 1) NaCl #545 2(3.77 mS/em).

gEbRTIR, ENREE BOE R T RRIEEN L
%4 30 g/L ) NaCl #HTH & »
2.2 EERMIRIEE T HIEK S E LT IENFI
2.2.1 e E AR BB E T LIE A ARL T HH R

HE 4 aTLLEH, BEEREKREIGM, AR
JE Kb 3 0] 38 H 28 R RS R AR, A R A R 4
TIEH AR RGN, AR, AR
Ab PR ) 338 H 28k I WA T X R EE (R 100%)
KRR B E R TIRAZE R E. 512 R
1 100% A0 - 3987K 73 H 78 K i I BRARRE B e v T oA
FARER, 52 RUUEXTIR K0 H AR 210 FRIEEIZ
W . 55 2 KA R - H 28 R E T BRI T ek
o VEAKEE 5 RUAG 4 AN H 28 Kk i, ANE
IAFERE (AL H 28R 2 35/NF 1.00 mm, #EKEJE—RA
[F A AR P AL B 1) SR 45 K2 H 28 K B3 iR B e IR
2.2.2 HYE AR BBAREN LIERRAL TG

M 4b FTDAE H, FEEEAK KRB IIG N, S Aab3 115
R R EIRIIGN, ShEE A0 0. 25%F1 50% (1) T4+
BRI R Y H T b 45 B Bidn 100% 1) -4, HEE
ST ) P K 22 PR AR I S o S R B0 R 5 b B - 3
AR R K S R R S ke g, R Ak R R
IR LW ANHI AN S . BRI Rn, IE
R REIZEIMN, MEEKE 4 RIFUR, L3R
R, el e RRZE R RS 0.
50%F1 25% LA [ 2 R B3, A BRER BN A
8.38 (W#H 00 14.1 (i 100%)+ 9.08 (A4 50%)
1 8.55 (AR 25%) mm. HXFHEAHLL, SR AE K
B R Y o IR R R R R R AL, dm L
oo KRS, AT LBKS IRER.
2.2.3  thek B BAR E AT 3B K RARAK L AR A FE
8 3h &% A

ZERAME B R FRAE - 1382 R FE SR F R bR 1
HoKyZRIEENM, B 5 aTEH, EREEKEMH
FIZ&PET, BERAFERE RN, R RINEBER LK,
EREE R 50% )k, BRARZE AR RN B E
IKREHIBE NN, ThEs BB 04 25%F1 50% BEFZE R |
R LI IME HE ARG E s AR S0%AL R KT 4R HL 2
FEKEE 7 R, BBZERANGIREIEEEM, FKE 71 RE
FEOKESG 1 R, BRI EARAE, fiFrm i

(30.20%) o HUGERAR 25%A0FE, BARZE R INHI R =,

HEKHIRERHEKEE 4 K, RBZRINHIBCR G,
KSR 4 REHEKEG 1 R, BRAERIMBRCEREAAA,
YeRFi KAE (44.04%) . Eh4h B TCHE IR AR AR Z R AR
Rigrm, MWEKIFGEZEEKS 4 K, BRZERINHRCE
BN, WEKE 4 REREKERG 1 K, BRZRMHIRL
RIEARAAR , 557 KISBIRNAE (58.84%). #hah i@ din]
CABF A K 280k, BT K ARIREIER .
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T AN FRERIRA [ A0 3R] L 18 R AR R & 2 R 2 (P<0.05).
Note:Different letters indicate significant differences in soil cumulative evaporation at 0.05
level among treatments.
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Fig.4 Changes of daily evaporation and cumulative evaporation
of salt crusts with different damage rates
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Fig.5 Change of evaporation inhibition efficiency by salt crust
with different damage rates
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3 1 i
3.1 EBKBRATEREE BT IR 1L 1 R RN

ARSI TG RRT, A FH X T #h 45 57 i A
FE Pisiv)J). pHAAE. HFEMEMIBEN, Hhoydil
X ERGE R . pH ERZIAECR, XHiEIYI ). HEERY
WAL/, A P RN 43 S B A O ko Ry R RS L Y
YIJ1. pHAE. HSRMZE IR, AT
SO B R o I U0 B B 45 B2 IR S AR AR T S A B A R
S RBIILEFEM . 3R &h B KT O BT /K 2 R AT P 2R
I RAEM R JG Ky 75, b/ &5 RN L3RR 45 R
B AN R T BRI Bh 45 R 4 i AR AR R . L]
N5y 104 30 g/L B AN 595 BT W B 3k 3 2 it B e A 22
AR, RS Ehah i 2 (B C B % R+ . 20 g/L KCl
Ehed R 45 AR R, DR R R R A T A R
oo Bl REWLAKH L RSB N, SR L T R BT
HALBR,  [EF R 5y BT TR B Sk 45 R i T K. AN
#hr 2 18] NaCl hah B i b ik, HEM/KI 10 30
/L B AS[A) 73 Eh 46 B i FE 5 B k. R
HRYEE R B AN T T S R E . TR
BUREE R B HI3E N, Na,SO, hah i s ARS8, i
WK, AR RIBEED B, 30 g/L B
Na,SO, #halh i i @+ 5 Ml 10 g/L, HH4RM—
o FPURRAE A0 23 A R R R K

BB U B KN 23 52 B A g ) B R ) 5
M3, 7 K o 2R R B AR R, S R VAR T v A
B S AR [F B ) 2R o A IZ BT Y AT S 18
FLBR,  ATRHRGUBY DI A B — @ fEH . T Bk
Eh i R 2 2O RN 2[RI AZ 0S50, TR 2 R ) 2]
b4 R PR BE U0 AW TS SRR, B KCl Z4h,
Hoh =FpER BB G T, AN [F) 3R 40 &5 i F0 1 438
SOURLTE 1) 1398 N 0 46 M R X B 5, BRI BB 1
WIZHI K . AN LR > 2 7] NaCl 545 52 H 8T 9) 11284k i
K, EEEBEAH A0 BB i LT BT ) ok, #h & R Akt
A0 73 SRR R (e St e TER LR 20 g/L B
AR £ 53 T i) dh 45 e BB V) 2 I G B E 2 R
SERMPEEF SR, RS, BBk,
BEAT RPH 17K 7 78 K

RN AT B T B R B . BEREREKE 1L
W, F—80 87 SRR R Ak, Rif2
R 3L pH (Y. AW TS5 KL W], NaCl 3455 pH {H/E
30 g/L B #EET 5 g/L, CaCl, #4557 20, 30 g/L i &
EET 5. 10g/L, REMPIKMEEEE K. TENS |
10 g/L I, CaCl, #h4h 7 pH 5 HAh#h /7 B3 2= 7.
4 B R B, 3 pH {5 SO . ClfE4 b
L) A B SRR R, 5 Ca™' Na' 74 btk
Bl AR E EA R R, XS AR AL R — 2L

TR K. ANURES R LEERSIEE, i,
SERI A FLBR R S A AL b i 5 e g R, oK
W EE BB, W1k B ot Eh 45 fr i G R AR FIFE
fggm, F—0 4 ET, AR EEHE AR, F
PR RCRZE S BEE b B (0 7 s L5 28 15 0 Y

Ko FRAREEPO R IR 45 B L 5 5 5 K 1L )
SRMEIEM, SRR RM . ik, B+
IR N TR E SR, A e KT LE RN
30 g/L 1) NaCl ¥ it 645 2 N TR 8 2% AT

3.2 EhERAIEKSE LB

AN [ SR A R L SR P 2 2 B ) 133K o 2R R
R eah, UKD R ER B2 LK E
Fo i 2R DA K+ e 7% T O S . i AR b R AR A AR
TSR IR KA. LK R R T R T
STEMERSE i, XS B E R W, FHAS
KRS H, R IR 2 5] e Hh e s 8 % 5 A LR T
BRIk RIEE, Mt — R A RN, Hikm S
FUK R E ARG, HA KB R0 LR AT K
BT S, ZERVIGEM B A HE 35 KR —5, MLS
W3R E KR RO, IR T R ) BAT I S, fE
BEERmIE S KEREM, LK EBEIERT L
FHEIRZ M= R I RKE R . AR TS
5 TR 2 R ECK, BT DML SR TH K SRR
L3N 595 SN o = e 2B 8% ] Krulon W S =1 G N i
AR (1 Eh 65 f B3R A B R BUR R B S — e E i
MRS 2, W85 Rl i RE R, /K 43 T A
WEE LT EHERZE, ZMBoK B R IFERR, H
ARERK, THRBZEREPGEE N, LK s B
R AN . R 100% 140 438 H 28 5 &
e, RBZEREWERN, i It 5 H
REEMBRAZEREY RN, AHAERE
Shokri-Kuehni Z5PHHF 7045 R —0. Rl Eh 45 i 78 26 ml
PLUsk /D L3k oy 25 0k, M| LIRS A ERZRR,
BT KRS A EAIEH

TEZE R RE, L hER EAS R B R B 1 R 45 B %
IKEIZWEAG, NIFFUR H 28R B m, R 3K
LLBEKNE, ZARGEHFEEDKRY EO8E, FikH
ARBEFRIGHK, TIEBEFZEREEINEE, BHER
IR IEARAS , Zhang L5 70 & B AR 139 H 2%k
wE T ARG R ERN T, WEREKE RGN+
BERER BRI K. KRG REHEERA . 3
25 AR 100% 1) Ab P 1458 AN 28k B AR AR B 2 [a)f
BEWNESR, R TR R SR RS R
AT AR, $hak i 7 e T PR FE R 1) R A KR DL
HeRF TR XN AEKEGRRE L.

TERID fa E W™ 1) T R X, 25 i 47
EE A I e e =N, AR T R XE A K E
Ho Mk, TR X EA R K o R A KT
B m BT R ESK T SR LR AR RS
AL KA B, Shes s Em, ENAER
FAE W — AN U O AT 7 o R A R 4 R
LR 3 Th e, BEAR 3L fE 5 KUK, 3k BK 3R A0 B0,
A ORIX Ty TH 1 ) A R — PR

4 %
W E NN LR F LIRS B A SR bR 20 T, 1
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SE T ARG B EGERE B vk, R HAS [F R R R R
TR RS RREAT T, R DU E B

D TR AN TR E R TATIN . BEE K
TR, A E FTE: & ke AR . Byl .
pH. HSRIEAFFEE RGN, 2580 rien e
930 g/L If] NaCl hiE AT Shas RN T8 5 N miE iy
B AT, U EE LS RS N 24.17 kg/em®, BLETY)
7174 6.73 kg/em®, pH N 7.45, HL$Z AN 3.77 mS/em.

2) g R Ky 25 R A R EIER, B
W 5 il 453 23 R 3 I ) 4 gk 55 . H 78 R R Eh 45
B W AR B (3G I 38 00, I BERE K S R 3G
W RRAR s I3 SRR AR e R Bl HE K S R AL R R 4 B 4%
FEEE MG @i o, ASFEACER 2 18] H3R B AR R &
PRI R IR BRI R MG CR B Eh 4
B AR B R BE I PR, Pl K S R B R S e
AR, W45 S0%FITCARTE 2 7 Rk ) 5 K AH (30.20%
F158.84%), Wi 25% 1L 4 RIAE| R AE (44.04%).
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Artificial cultivation of soil salt crust and effects of its damage rate
on soil evapor ation

Zhang Jianguo™?, Li Hongwei', Li Yafei!, Li Yunuo®, Ma Yue?, Tian Lele’, Zhang Yuxin®
(1. College of Natural Resource and Environment, Northwest A&F University, Ministry of Agriculture Key Laboratory of Plant Nutrition and
the Agri-environment in Northwest China, Yangling 712100, China, 2. State Key Laboratory of Soil Erosion
and Dryland Farming on the Loess Plateau, Northwest A&F University, Yangling 712100, China)

Abstract: Soil salt crust is widely developed in arid and semi-arid areas, which has great impacts on earth surface soil
hydrological processes, and interference of external forces on mechanical damage of salt crust is common. Shifting aeolian
sandy soil in the Taklimakan Desert was taken as an example, different salt solutions (NaCl, Na,SO,, CaCl,, KCI) of different
salinities (5, 10, 20, 30 g/L) were used to simulate the formation and development of salt crust under saline water irrigation.
The air temperature and humidity during the salt crust cultivation were recorded. The optimum artificial cultivation conditions
were determined based on the physiochemical properties analysis results of salt crust. Furthermore, the soil evaporation
process under the influence of different damage degree of salt crust (damage rates of 100%, 50%, 25% and 0) was monitored.
The results showed that the hardness, shear resistance, pH and EC of the salt crust generally increased with the increasing
salinity of irrigation water. The thickness and hardness of the crust were the largest for 30 g/L NaCl solution, and its hardness
was 24.17 kg/cm?, shear resistance was 6.73 kg/cm?, pH value was 7.45, and EC was 3.77 mS/cm. Daily soil evaporation in
micro-lysimeters (MLS) increased with the increasing damage degree of salt crust and decreased with the days after irrigation.
Soil accumulative evaporation increased with the days after irrigation and the degree of damage. During the soil moisture
evaporation, soluble salts gradually crystallized on the soil surface, which not only blocked soil capillary action, but also
inhibited diffusion of water vapor into the atmosphere. Meanwhile, it changed and lowered surface soil temperature, thus
further reduced soil evaporation. Thus, the evaporation rate of water gradually slowed down and the amount of evaporation per
day reduced. Daily evaporation and cumulative evaporation with 100% soil salt crust were significantly different from the
other treatments. Cumulative evaporation inhibition efficiency of salt crust on soil evaporation increased with the increasing
time after irrigation, and decreased with the increasing damage degree, which indicated that soil cumulative evaporation would
change due to the change of salt crust damage. The cover of salt crust had positive effect on maintaining high soil moisture and
plant growth in arid regions. Cumulative evaporation inhibition efficiency of salt crust increased with the days after irrigation,
and decreased with the increasing damage rate. When the crust was damaged by 50% or 0, the cumulative evaporation
inhibition efficiency reached the maximum on the 7™ day. When the crust damage rate was 25%, the maximum evaporation
inhibition efficiency was on the 4™ day.The maximum cumulative evaporation inhibition efficiency of salt crust without
damage was 58.84%, while it was only 30.20% under damaged rate of 50%. In summary, soil salt crust could be artificially
cultivated, and it has obvious inhibitory effects on soil evaporation, and its damage degree has significant impacts on soil
evaporation process. It is of great significance to reveal the hydrological processes of saline soils and to guide the rational
utilization of soil and water resources in arid and semi-arid areas.

Keywords: soils; salts; evaporation; crust; artificial cultivation; physiochemical properties; damage degree



