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BEBUK AR AET MRS BRI ESTREHET, TRALFERAMRG R LN E L, 2
HORMEEMELE, S8 M BHEY 77.6%. 16 M EBRAE, & 48 MRS IR R 8 8K Kt
TREAN R E R, BE R IKREMFR DR A R ERR X R, BRI R R
HELAE=ANEHREMEZUT S—15cm, BA=ALHEBH 15—25cm, FREIEHFERATIRE,
FITEAR 10.0cm, 5 8.3cm, i TR E W1 OB K AL MR 515 F 3% | fuk 2. ks
A ERFT YA RIRB M EBK.

R SR ITRHENR
Table 1 Physical properties of the experimental soil

tHRS o A B (g/ke) A& (g/cm’)
Particle size distribution
No. [—0.25mm 0.25—0.05mm 0.05—0.0lmm <0.0lmm Bulk density
THA 1.0 128.2 576.0 294.8 1.30
1B — 140.0 563.0 297.0 1.50

F2 EBAKNOUFHER

Table 2 Chemical properties of irrigation water

EMKRE AL PR B EE EBARS TiLE B2 B L
Irrigation water Mineralization SAR Irrigation Mineralization SAR
No. degree water No. degree
1 0.1 5 5 2.7 14
2 1.0 5 6 2.7 22
3 27 5 7 2.7 30
4 6.0 5
1.2 REH*E

T 9 8 7K B xe JRCIR S A AN K B A 5 R B (Bl 828 3% i (Disc permeameler) P'WIcE, B | A H
HEETWE LRI RENEEREE, TEREBEIT, kWM KAREEAEN DRR=5,. 8
Bt E, NERAEENEERARAR. FEMIFKHWEHZHREERNER, B— 1M EEE £
MYELRE. HEAEL EALRBHFREMF T, BE LWEYR LR, ZBM [ K5SES, KEL
WA EHNEE AN ALTREENENRE - RREHN LRI AR, EHFLEP. EH—%
FERA KRBT AR BT EERR:

q=kdh/ d- )

HEHEA A,

g =kAh/ Az 2)

Ko g Rk imid e, BD g7 i ) B 47 B B8 9 K 8 (mm / h)s AR 28 F FEIAKkZE (cm), HE
EFT hhs AZAEHEBE (cm).
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TR RIER 20 BEAAA &M F i, % = .
B IF A4 2 B, SN LA SRR IR, KA B i =
KRRENAEET, GEYHZRBE, KL sams |l |
% lom JEEESE T R LR OB B, A b = 8

FEEE 0.5cm BRB L, KHEREKEER
Gob R SRR, Bk A LA E
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FF 8 5+ 01 L 454 B B ZE K Sk 2 AR SR
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KA R g, 4 =K 45 AR B, B A KA B Eéﬁ
SRR G) T Pk K k(&
HIMAMEAK, MR kg, 0 ERBATNELRRACRNRESEA
i 18 % 7 3 28 4 BB AU ) 0 20em K Fig:1 Apparatis for measuring soil hydrulic
H, B, A SRR A S K % 160m. S
—AKRENE 2, EHE A KR, B bR WA AT LB BUR A BRI R K RAE R A 3k
P B R

R A 48 W MR, M AR R 2 AR A R, B S
SRR B 0 2 5 B -+ RO 27 T AV MLRN A K B, ) 0 S (5 R 08 e 2+
WS, LK 30 M K T T R B,

2 ZR 51

conductivity by the disc permeameter

2.1 FEBKE 4 EX LRIEMMSKELNR W

H AR [F] B4R B LG (SAR = 5) HUAR [0 16 B B 8 TBE 7K 40 500 ROIR e KR, B
2HAH RN ESERO TR, TUEL, EERKTLESN, £XR 8K AE
H1&%BET, HEIFAKEHEFAEHEK, LA GENRK, FKREHEKRAGEE. YTED
HO02kPa(BEERARE), EMAKTHEH 0.1 E 6.0g/ Lat, HHEIF/KERE 2.6
3.87mm/ h, 5 50% i, BEKT B, TR KEAE. FE S EEAESR
1.6kPa B, 13 F/KEH 0.75 MZE 1.4mm / h, INE—£5.
2.2 EBIKSHAR BT EL (SAR) X TS AR MG

B KSRTBEKERERAN BTN, XXKATERESS T EERTEAR
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B3 BN E (SAR) X
THEFAKEME R
Fig.3 Effect of SAR of imgation water on soil

B2 JERUKE B xR R RN
Fig.2 Effect of mineralization degree of irrigation

water on soil hydraulic conductivity hydrauli ductivi
ydraulic conductivity

2.3 EBRAKIERROT L EXNTIHSAKERR

FEHEETENER AT HEPARENEmBEE IR, tREALERTREGOr/L
B K E SAKRE N HWGE RAEREFETLE©O1g/ LKKUE, KAHF
KEH BERAR, T3EKGE SN 0.2 1.6kPalit, /KR4 BIFEK 55.0% f141.0%. 41
HHKXKASEE RN 6.0g/ L&T /K ER, S/KREF M, HXELKE B RERKF,
ERBETUE I &MT, FARRS IR 27.0% A1 21.0%. X ANBEAK 6 # 5%, 2 B
F AR HART b B B TE BEK S | R LR R BB B, 28 4 FLBR BT B
24 RIMELSKENER

BsHBHRLAMKELBIAKRNER., ERBETILE Q.7g/ L) MPIRHLE
(SAR = 5) MK &M T, Y KKK 0.2 A1 1.6kPa B, -8 B o H# A FKE
A FIEAK 47.0% 1 39.0%, UK L FKERBM TR LW FRE, XEH T ALK
KNS FAFE SR,
2.5 EHBKRX L EIIEHEREE G

it ZAEMENE LR Z G, 16 ML IEAE, WA SKEM LR RLES
F 3. WLAER, B TIEBRKS (LM R LK, 5l A ER AR A A
KB, vl 0—s5em TEBHEHE, 10—20cm LETAE /N, HBEHEREHEL
R, L2 (0—5em) DERER/N, WASKEEK, KLE (10—20cm) FEE KW
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B4 IR LS Rk kR R Bs REMMELB)FARHESR
Fig.4 Effect of irrigation water with a very low Fig.5 Difference of hydraulic conductlvity between
mineralization degree on soil hydraulic conductivity surface soil (A) and subsoil (B)
3 EHARN L MORIERLOR W
Table 3 Effect of imgation water quality on physical properties of the soil
KB T (L) HRH A H (g/cm’) Ak (%) BRI
Treatment Mineralization  (SAR) Bulk density Saturated water Hardness
No degree capacity (kg/ch )
0—S5 5—10  10—20 0—5 5—10 10—20
(cm)
1 0.45 5 1.21 1.30 1.45 38.8 35.1 29.6 0.80
2 0.98 5 1.21 1.31 1.43 40.9 36.4 30.1 0.92
3 2.80 5 1.22 1.34 1.44 36.3 347 29.6 0.93
4 433 5 1.23 1.35 1.44 35.5 344 29.8 1.03
5 5.90 5 1.25 1.34 1.45 34.8 336 29.1 1.07
6 9.05 5 1.28 1.36 1.46 342 323 27.9 1.18
7 1.03 14 1.25 1.32 1.45 353 34.5 30.1 1.37
8 2.50 14 1.27 1.34 1.47 34.1 33.2 28.1 1.45
9 5.34 14 1.30 1.38 1.48 324 31.3 26.6 1.52
10 2.58 22 1.26 1.31 1.45 343 334 30.4 1.25
11 3.77 22 1.30 1.32 1.47 339 32.8 28.6 2.20
12 5.13 22 1.34 1.34 1.49 333 314 26.8 2.68
13 1.01 30 1.26 1.32 1.44 34.1 32.7 30.5 1.55
14 29§ 30 1.30 1.40 1.48 329 31.2 284 3.08
15 5.02 30 1.30 1.42 1.47 314 31.0 27.3 3.25
16 7.71 30 1.34 1.44 1.50 309 27.6 264 3.51
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Table 4 Maximal value of measurement error in different treatments

WERE A KE YR L K ERETIE KiMEL KE
Measurement 98-l iop Al K HE BER
error Effect of minera— Effect of SAR Effect of very Difference of
lization degree on K on K low mineralization K between
degree on K surface soil
and subsoil
RHER 2 (S) 0.151 0.161 0.164 0.266
(mm/h)
PRAEIRZ (Sx) 0.087 0.093 0.095 0.130
(mm/h)
TRFEHCV) 10.6 8.7 8.5 9.6

(%)

BKEBN XFESRETHEMERENBABEETMNE LBABRBERKAERX. B
FERLHENRZE T ERTENIFATTL. ERFEEBEKSAREHENL T, SARER X,
THERELERAK, HEMKSARNK S, T ILEH 0458 %E 9.05g / LAt, L BT A H 0.80
HE 1.18kg / cm’, WL 50%. [FIHE, M BE/K SARH 5 #FE 30 6, B ELE I 2—
3f5. BAR, EEK B Y R K,

i tEFKENHARRE, FEHTAFRLRAENELRWIRESF. K4AR
AAEZRNUNEBLERNBRENBEKRME., TUEH, ERRLE D, FEEE S)RAE
— XK EFKERERKMMELER, G, FLAELSKRUELE RN EELEKE
(0.226mm / h), & HFX LTETES 0.2kPa Bf KR B RME LR CFHME K 3.60mm /
hitEEX, BRAEERAEN 6.3%, HIEHKME. iR 4TUER, RRILTBRLESF K
RMELRNBERNERFREZRE 10% EH. BN, LB BIBEHEN T EZH0HMEEN
K36 RO, BEALIR ZE R BER/NT 0.01, EBK T 405 F SR Bt xd + 38 Sk R ik F
®EEKF.

EREGRTUESL, BBRAKFETTEIKREETEE W, b TEBKTIERER
B HE EE (SAR) S50, 51 & 38 K PR MK, RZ KRN K. 45 (Ca) MIEE (M) BIE
BT S BRI BHE T, 05 K B R B LR B, 0 (Na) T RERRCH
WER D SRR E T, 518 T R AR B LGB 48 A, (6 35000 32 e o 5 FBE 4 4k BT B
R JLEERITE MK BT KB 45 R TR, T BE K BB b S 22 0 30, 4L K F 3.0g / L(EC
AT 4.0ds / m) &L, HIRBALFE (ESP) K F 15%, A MR T 24.5%, T3 k£ ESE
BERALY, 1 KA 2.

IR Y B T A B T R R R R, B T A T B R LR T
Bm, AT LM SRR B KA K ERESE, BHE TEYE K., mMchtaid &, aTs
B BN K, R R, KRR ARG AE AN E, AR TS EA
ERK, —BRIAK, 10% M BRI el 58 L4, F DR B B HEEY, LB E
S LB 0 77 U L, BB BT Sl R K ALBR A3/ 4k, 3t L B B &
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K, RGBS BOAE B A EBILER T R, X R FEFKERMEM S —NRED, #
it A2 R B SAR BURH LIS s P & R BT TR 7R L T R AR, IR A 6 e ni a9 M
K, KR AT LUK B R A K. TR RIS BB R AR AR E R E MK L
T & AR, B 552 68 3 S0 A A 8 BE K, 138 oK R HE LUK E B R SE R K, UL,
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KT AL HES KRN AN, EERTRY, ARy OKEREEFRAHES
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EFFECT OF IRRIGATION WATER QUALITY ON SOIL
HYDRAULIC AND PHYSICAL PROPERTIES

Xiao Zhen—hua Wan Hong—fu
(Institute of Soil Science, Academia (Institute of Soil Science
Sinica, Nanjing 210008) Guangdong Province, Guangzhou 560650)
Summary

The effect of irrigation water quality on unsaturated hydraulic conductivity (k) of
undisturbed soil and its mechanism were studied. Results showed that the higher the
mineralization degree of irrigation water, the higher the soil hydraulic conductivity
became. High sodium—adsorption ratio (SAR) of irrigation water would have an
unfavorable effect on soil hydraulic conductivity. The imrigation water with a very low
mineralization degree had an irmreversible effect on soil hydraulic conductivity, inducing
a significant decrease of soil hydraulic conductivity. The effect of irrigation water
quality on physical properties of the experimental soil was also studied.

Key words Irrigation water quality, Hydraulic conductivity, Physical properties



