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BNL kM (Red-brown earth)™, X HRARKNIE LRBREN B R, 1 BB WEMHL
FLLERSERITE 2 REHMEMTKAZAT 1.0—1.5m X8, B kW ER 2 AR EN
[EE BB R 20—30em, FIMHRX U T K, BTEROREKTHT KOS REFIT E 3, Z#
REXTEREXEESELEILEFTELELH, FEHRKRE 483mm, FHELE 1407mm, FHEFE
(10 BEFE 3 PIEEBELEN 78%,BRES2EMN 34%, 76 (AR RE T ERAOESH 20—
RE U EUA XA MR AR B A = BRENEE,

BEERE KT MEBEE OFIANEESMNEER 4nx 6o /NNXZEE 2m EREXEY
AE=EME, AREKBRESSHENTAKEBIARSHERTK, YERLNNEL & Er) BE®
ME Q)BT 60mm N7, SkMEAK 70mm, §HHEM 2—3 K%, BIBTEESTRER, &R
FAFFEMAENER, AEERKSH 8, 7£1987—1988 BT, REEBKEEENEES
B, a4 s7E 1987 12 B31 H. 4P 2,6 7r1988 £ 1 H 22 H; 1988—1989 BENE 5 oiedr i
KERFONEDFZ: LFE45E 198812 H20 B, 0B 2,6 £12 429 H, WAERBKSEZ
PEMR AW EE S ZERRBOI EL U A e A, 85k T R E T

REHE, §AR—RIBREEES, ST ERS KSR R ES S8, B
TERMEREEN R SE (EC.) MELHR, MYRIMTERATATETNE, £RRLER A
X3 4 4 e BB TR ORI, BURANE-HEESFIKS L. SN 1R 2 %k, A
I T KA A B T K BrEE e Hoh, BERRER S (EM-38)"" f F-Tile L8
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Table 1 Selected physical properties of the experimintal soil

; LA €
® B Particle size distribution A £
Depth (%)
(cm) - Bulk density
& Sand Bk Sile ¥k Clay l
! (g/cm®)
2—0.02mm 0.02—0.002mm <0.002mm I
[
010 51.3 27.0 21.7 | 1.52
10—15 44.1 28.7 27.2 | 1.58
15—30 30.2 23.4 46.4 1.62
30—45 24.7 3.2 52.1 1.63
45—60 23.5 28.1 48.4 1.61
60—120 35.7 33.5 30.8 1.64
F2 FBHMX:REOCEER
Table 2 Selected chemical properties of the experimental soil
® K WANRREESx HABFAR lon content (cmol/kg)
Depth ECe SAR
(cm) (dS/m) Cl- Nat K+ Ca?t Mg+
0—15 0.78 1.1 1.3 0.2 3.6 0.7 1.04
15—30 0.55 6.9 1.1 0.1 2.1 0.4 0.70
30—60 0.45 0.8 1.2 0.1 1.1 0.6 0.93
60—90 0.51 0.6 10 0.1 1.2 0.8 0.71
90—120 0.34 0.6 0.9 0.1 0.6 0.6 0.80
120—150 0.49 0.7 1.7 0.2 0.6 1.2 1.27
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Table 3 Chemical composition of channel water and ground water used for irrigation

X bz} EC B-F4& lon content (mmol/L)

Water source (dS/m) cot~ HCO5; Cl- SOz Nat K+ Ca’t+ Mg+
EEK 0.1 0 0.32 0.47 0.05 0.44 0.06 0.08 0.12
HWFX 4.79 0 1.51 43.2 2.3 34.36 0.18 1.29 6.19

T4 Emon
Table 4 Irrigation treatments
i 2] HXK Y [
Treatment [rrigation water salinity (mg/L) Explanation
1 100 SHBRE
2 1500 /D] 100 LF+RWBMAF 1000mg/kg i
3 1500 2UHERD
4 3000 3§/0%] 100 EFLAWEAT 1000mg/kg K
5 3000 /D3] 1500 UFL o MiAsT 1000mg/kg K
6 3000 &/ 100 UTFLE&ER5F 1500mg/kg K
ZLEREW R
(=) B|AREE

B 1 RRERNS LK RO EL, ABRBXMN I ARFRSEZHITE, B
MERD XETH, FEIREBRAELTHERET,Z10 A 10 HAlE 15 cm it
Bk PDERIET] 30—40kPa, 10 AhEFHEEREN, #KZE 6—8 /N 70mm
BEW KT E&MBELEALIE, 30cm DL B+ E K5 KD REER, DRSS KREBE
B, #AKZE 2K 50—70cm +EHHKBHAEENEE, EH/KEBT HEE 4
FLIRFIE M RILMNR ER B TES), UABKEHEIEFERT AL EEEARBER K
B, 5B T KA BT, X L EEIEL T aMmRd miRk s, MEENKTBERE
BHEmAEE, PREEKERRHER, #AKZE 10—15 RERELHKS KD L F 5
25-—35kPa, XK Ep-R KT 60mm, BEHRIT T —RME K R, EXRNERZE, =
BASKOENE LMELEEAZEREYU, TBADPNEAARSHTRASIET—
B, BAH T KEEERB/NNIM 50m, BT bREE K2 Aokl - S 2 A98E LU R fil
KHBE (4 35m) FFRE, L AN RX B KA T EEEwW.

(=) B4 RROHE

EREBNEN LB S(EC)ENMHE 2 FToR(EHE 6)s HTHEFREEBRMAMKLE
£, 58HSE L BHERRMMERLEZBHRIT,HELE 70em BLEHE R, K
ZH LS EBE (EC, 4 05—1.0d5/m) HOoHKHE. Edmt ¥ A& &
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Soil moisture tension ( kPa)
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Fig.l Changes of soil moisture tension before and affer irrigation
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Fig.2 Change of soil salinity at various depths with in the soil profile
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RE0.5dS/m DIF, BEFENH (4—8H) 15ecm U FLERTHREMmMLASEHE, 7 Arhs
30cm AL LIEE S IRHEZ 0.5ds/me 50cm BT 4 ARAHERELE 25 k2%, 9
AEFEZ 2ds/m, T 70cm LB EEL T F HILE R R R EE 25, BANRBEE R
SEREESMWAL, AN —FNHLEERBEIE LI ZE 10ds/m, BEKERH L B,
ERLHR-EATHERERES, Bt B S sr0sERS5tE e K¥ HE A,
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ERAELXFLTMME, D XE LM Tk, RitHoE tEh RHNKERERT, A
BESFBIMNER(E3) SERBUEMERBL, MWE3TUEH, BMEskk
LREERETE, RBUTHY BHMEEMEM, HERFHIE 60—90cm ik,
6 ML 0—90cm HIIMIE R T RE R, BB AL —F N, 48 1 (E#AKEH®
B 100mg/L) +3E3h 5 i Tk zEfum /b 28 % , Kb AW E AN AR, 7% 5 15
B IRE| 185% , WMEE SEM/KEE T SRS ER -8, LEEmIEn, fil2E
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BRI M, M5 IE®RD BB,
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Fig.3 Changes of soil calinity after irrigation with water of different

qualities for one year
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MR (2) FTLLE N, #kdett (LF) REZT &30k B 5 1 rh ki Bk E
EREHHEMKBESEREA THAKEZE, HEMER KRS ESHTKBSE
ZRE, REXNLERFTRERH KR SFEYUREFRER BN f. RTRHE
kSR EC, RH=R07 B, BIBRES 47, #8315 T M AR 4 (5 RS f EM-38 s
A FERM, £S5 HH—FHRAARLEAKELLE), BEMFENE 8 ECy H
AR (2) WEARMELERELU, MNMIZERFZEEHTUE ECo WARFENR R
EFTEW, TLEN, KELRBRRATER AN SRBMEREA LN SRE, SR EN
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Teble 5 Leaching fractions obtained in different treatments

b pid il v =
Irrigation treatment Leaching fraction (%)
No. BEKESHE (mg/L) BB ‘HOERE EM-38
1 100 3 — 2
2 1560—100 15 14 17
3 1500 23 24 24
4 3000—100 16 18 15
5 3300—1500 25 27 28
6 3000—100 17 22 18

e ZFEERY, 55h, Mehanni® B RINGLEB K EHEKR T 1500mg/L K, %
RN VERIER AR, SRS HE Yy 2R i/ R0 1398 30 T 2 i , A T 38 E K R 8 2 3ho

() AR FARS L Wk 240 5% iy #w

RERT—EZE, HBhEOnE F &R A0 0E 4 BrR, BEKEHIE 60—
90cm +E,X555#0 (EC) WEA—B, ABTREERERMEN. WETELE

Chloride and sodium 1on content (¢cmol/ kg dry soil)
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Fig. 4 Change of chloride and sodium jon contents in the soil after irrigation
with water of different qualities for one year
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w6 ER1ENFLRPABME (SAR) BT

Table 6 Change of SAR in the soil before and after irrigation for one year

&b b Treatinent
& B 1 2 3 4 5 6
Depth
(cm) i i H i i b # 4 i v b -
Alr V= Bl I5; Hil & 8 & Al & Hif &
0--3: 1.0 4.0 1.0 7.0 2.0 9.0 2.0 8.0 1.0 12.0 1.0 10.0
30—90 2.0 3.0 2.0 4.0 4.0 8.0 5.0 7.0 2.0 10.0 3.0 8.0

HEERESEHEEN, SEETMERERNTHEREE, XERSPELIEIR
MLk (SAR) HIM(F 6) 6 MLE SAR BEAFEEBEEN, XRERFEEMBEEX,
EBKESHERNEELSRBRIENEE, Kb 4 2 ISARE N & D (M 1382
4), %03 5 K%, (SAR M 13EE 12), SAR NS5 EBKES S EMA R AR H 2
HEPE TSGR BSESTFHONKERNMNE FRORREZLT SAR EHMEM, RE
TSNS REEY E RIS, K, &6 MRRAED SAR #%
12 DIF, MR AEERM AR A2 2w, ERmRESETER, KA
SAR My &EHE T RS B0, RN—ER K R 15 K6, 85 1k HR B FKF

(B) RESHHRRPESNRE>R

RSy iR A, FEORR K ETRe B0 R, =M ZEmtrhitEh o3 B 48 8L K 7R BE 3% o 3%
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Pig.5 Effects of different irrigation treatments on chloride content of clover shoot
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Fig. 6 Effect of irrigation water quality on pasture yield

RRERERBLT, BEBRAR—FZ 58 M EEH R ERRNESREETRD, [
PREBTHM. AR IIRE SEB AN SR BRI EINEEER, BEAK
53524 0.94 F10.86, MZEHHPWAEMMUK S, BRBERERD>EESHKELRHHY
BFROEBMNSRER. B 6 £R 19871988 WHEREHRERNETTEHE, WL E
H, FAAERARALBENRELEFNERE -—EZR, LB 1.2 3 KE~BLEE
I, mARTRE 4S5 M6, BA,ERKESHRREIS0mg/LHREFREFEERN, SHE
BE 3000mg/L 2 FWKE R, KO0 E 4 8™ 9%, L& 6 ™ 14%, LEs B>
17%. HTRBREBRMZHESEARNEE, KR EE LN —% 5F 5773/,
o, BRLE4M 6 CENMERETRANLBEUTRES, HHTL B4R 6 8]
4—6 MK FEAKPEE (3000mg/L), MEREERRI—EfE, Bi~2ET
WE 3

MIEL LFTR, 7 Shepparton X' R /KR, FERBAEAMEBE R
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LBy RImMER S A SR E IR S WERH KRS, Bt R Sk
KU, PRI = 3 T 7K L5

2. RIBABELLAMN R TR K BAVESR, B & BB E BRI, W RS A KR
AR, RRSHELERS NEINES, AT BERS RB T AL EF

3. BT RFEBIT B LR, M0 1 35 B M BRI B BUR

4. K S EEXE 3000mg/L RESREAGRAREEEITER, 25 #H K
L RSB EY - ERENAEUT;

5. S FUKEBROFR , EHEE LR, DA R, S MAGERE it
BRFNBEB AR 9 1k LS AR AEBA R R R 4.
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EFFECT OF IRRIGATION WATER QUALITY ON
SALT-WATER DYNAMICS OF SOILS
Xiao Zhenhua

(Institute of Soil Science, Academia Sinica, Nanjing, 210008)

B. Prendergast, C. L. Noble

(Institute for Irrigation and Salinity Research, Australia)

Summary

Effects of irrigation water quality on salt-water dynamics of red-brown earth
and perennial pasture production were studied. Irrigatior; water with salinities of 100,
1500 and 3000mg/L and six different irrigation treatments were adopted in the exp-
eriment. Salt was accumulated in the soil during the season of irrigation with water
of bigh soluble salt concentration and partly leached away during irrigation with
water of low soluble salt concentration and winter rainfall. The total soluble salts,
chloride and sodium ions, appeared to be higher in the 60—90cm horizons than
other horizons in the soil profile due to repeated accumulation and leaching and the
low permeability of clay horizon.

The sodium adsorption ratio (SAR) of the soil and the salt concentration of the
white clover shoots increased with the soluble salt concentration of irrigation water.
Pasture yield was not significantly affected by irrigation water with a salt coencentr-
ation up to 1500mg/L and only reduced by about 9% to 17% at the salt concentra-
tion of 3000mg/L under different irrigation conditions. It is evident that irrigation
management could play a certain role in regulating salt-water dynamics of soils.

Key words Irrigation water quality, Leaching fraction, Salt accumulation,
Salt-water dynamics, Sodium adsorption ratio (SAR)



