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Table 1 Chemical preperties of soil used in modelling experiment

' ' ' : . e Rk | XREH ] W,
23 | WFHR(meq/100g soll) lonlc composition ‘&?
I# | oH | (%) CEC | Em | "
Sample | (135)] Total ‘
P salt | cor |Hcos| cI- | so7 |cat+ |Mgtt| Nat meq/100g soil ESP
3 4 .
BNt ' _
Light loam | 8-14 | 0031 0 [0.32{ 0 [0.02|0.18]0.100.14{ 5.9 0 0
b 8.02[6.03 o [0.32]0.,02|0.09]0.29]0.10(0.04] 16.64 0 0

H: Nat FKREEI TR,
=2 REKEOCEER

Table 2 Chemical properties of water used in modelling experiment

iR BFARK (meq/l) lonic Composition BARBEE SR SRR RS
mewa | TS Al Tonie Tome (meafl) | Hitt | B5Y% | Btk

Salinity | cog |HCO5| cl- | sO7 | Cat+ | Mg+H+| Nat RSC SAR ssP | SDR

Locality

LiREK 18.69) 1.16 | 0.62]9.33|3.62]6.02}0.57} 1.10 [18.53 8.28 {20.36 | 91.73 |11.10
2.4 (8.88) 0.96 | 1.22111.04 ] 2.65 | 2.51 | 0.45 | 5.03 ]10.09 6.78 | 6.08 | 64.80 | 1.84
3.HEMEH e 8.49 0.89 0 ]9.18]2.91]3.03]1.92'|4.69]7.92 2.57 4.35| 54.5111.20
4.k B 8.63] 1.80 | 0.26 | 6.41 [10.65 | 9.11 { 1.25 [10.42 114.78 0 6.11} 55.88 | 1.27

5. RN ‘
Lhﬁzﬁﬂi 7.75; 2.81 0 5.77 | 3.88 {32.44 [22.85 | 1.22 [18.02 0 5.194 42.81]0.75

*) 1. Dingtao, Shandong; 2. Tongshan, Jiangsu; 3. Fengqiu, Hcml.n 4. Yucheng, Shandong; 5. Grouad
water reclamated in Dingtao, Shandong
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ERB AR 4 KR, UREILREMHERBBRASERS (BF 4 8.28 BRY
BOREHRN LM RRIOBERN - ERRANBEE K. K ERARApHY 8.63,
Bk e, BB AR R RRBER, Fﬂﬁﬁﬁﬂgiﬁdl&%&ﬁﬁ%@%ﬁﬂi
BRERMBERR

TR ER DA E BB AR R R E B T M BE4E B , B MR AE B0, B 4T R
PROANRR FTRRENE, UBRRLEHH, W& 3TLIBHES, EBNE—
FRARE S BRRLERHIFIT, MELHEN Cor AR RE 0.06—0.93 M7/
100 3215 BB =4F . SBAE, FITRRNEMMI 15 Bk, SEIMMEY 0.62—1.86 E3i 4
B/100 W t, B‘:HH:FIEL,‘:H!EP%ﬂﬂgﬁ&#@%mﬂi%ﬁﬂ(ﬂlWﬁ‘ﬁhﬁﬁﬁﬁkﬁ?ﬁo

PRERITHIR R, BLHWABEERNETFHERRE TEL. BT Ca*ty Mg*t &
TEEAD MR, AT AR MM T HE 2D X IRM LSS B, 7 B 282 BB KR
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FEBEROER, YEBEXTEERABRBRMN, EH5 LRBRDE . BETERMT
T R BRSO TTE , 8 T B M R Y Ca*tt Mgt ST A BR /D, T B A E MR E R
i, TR R R COs + HCO; BIME, Ca** Mg TS RERAD, MBAF
B, BRELRE 0—5 EXA Catt, Mg** BT ERBIFER 0.28 BRI LB T 0.05
BEUE, 515 EXITEN G Mg BFERBAT 0.1 ERMEME 1 TEH:
YCOy + HCO; SRMME] 1 BRME/100 L, Ca** + Mg** HDF| 0.l BEUR/
100 35+ A AR ETRE, B cor + HCO; & REHM, Ca* + Mg™ SBRAEFR
EFL (B 1), SEN Nat HEBRUEHERK EF. MIIKET HBERDH, 5. &
BYLLE, & SDR. SSP. SAR #REfiZz3imFI A — K MEEAS + MBEHE MBLE ByMm, +
Wiy HARE SDR. SSP, SAR #PBfZz3m(AE 2), Mifn (& ff -k L wifko
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CO3+HCO3 ( meq f 100g soil)

A1 BEEF KBRS LM Catt + Mg™ 5 COF + HCOY XA

Fig. 1 Reclationship between Catt + Mg+t and COF 4 HCOy in soil after irrigation by

SAR
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30F

201
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alkaline water of lower salinity

BNt 0-~6cm
P Light loam
-
o”"—*
/
J,
4 BNt 5 -15cm

,/ Light loam
l/ " =% ¥+ 0-s5cm
'/ ,’/ Clay
Q{’/, /" $it 5 ~15cm

Clay

1 2 3 4 5‘
0

Year

2 WERFKMEBRER ST KRR SAR XA

Fig. 2 Relationship between period of irrigation by alkaline water of lower salinity and

SAR in water extract of soil

THPEBRRPNBRRAN RN, LRIFBLM oH EROFEE 3), REERT L



1 38 TRES: R T KRR Rk ey B 83

AEHNE—F, BT ASBRABBRIN LK B A, B MGILF KBRS pH
fEHE, REREEENDE, oH H EFWIBESEEKDHRABBRMS RREM
%, FRER T EBKASH pH E. ME 3 TURBES, T8 pB HS5EE KRR
KBBRAS BN BREMRE, HEHBRY pH = 9.43 + 1.411og (RSC)o HILKEW
A PEAT R, BB —4E % R T R0 pH AT 9.86, LLIERAD 8.14 EF 1.7 Ay, ILKE
ke oH BEASLIAEMWAN pH &L HEE, EETEPRSRKBRA, RATS
¥EAT R, L IR oH EIRE B E T,

PH = 9,34 +1.41l08/(RSC)
n=34 r=p,93

1 2 3 7
RSC ( meq/ 100 g soil )
B3 REER L KM T LM pH 5 RSC MXRA

Fig. 3 Relationship between pH and RSC of soil under irrigation by alkaline water of lower salinity

BATTEET M AT 65 R, HETBE 1 S pHY (215 6 T R4 R0 480 R S8 , 0 DA
BRI 0—5 R 5—15 EX T B
B U8 B A Ko 100
% 3 A, FBMEES KT %
LS —E, ATRTERLE "
R ERMZ MR F R BN H
G, B IR T A BRI EE, R
BESERATRABRANSERE 80
Fe(E 4)0 LR ERIK & B A B ERSN8.28 5o}
BRME/F, AU, RS ol
B, KR ENRILERAZ 614%, il —— B
HREIHRELK. HEEEKe IK
BRHAKHTREBABBRMN, SHEHR 207y
SR HBRRMESREROHATR 10}
HRBRACE, [ERBEMNRRE T
BRBALBE, RRTIEH, HEER
WA RN, + B AL B R W, [
R RN, BRI T o ot 2o ot
Fﬂﬂ(ﬁﬁﬁgﬁﬁiiﬁ,?ﬁﬁi&ﬁg%—-fﬁ, soil under lnrbgation by alkaline water of lower
R 0—5 ERBEN 614% , =45 ‘ salinity
% 87.5%, EREN 94.6%; 5—15 EXIENBRAECRBBE—FEN 4.1%, B=EH
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RSC ( meq/ 1008 soil )
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36.3% , BEEN 64.6%; 15—35 EK L RIOBME A BT EBMME 6.6%,

£ 4 HREY, BRELMREO—5 EXOUREZEG—15 BAONBLERR
WS RBALE RECE RS, TiE MR RBAK/N S L MRLE X
N WK R BB & B2 E AR

(=) A—HKENRE RS L RRABER

R R X, F A — e AR (K R R a4 e, Bk 4 Bk A
AEERAZIN, ATHRLINOAS FREZBRLBRLHE, Rt RBAR
WERAETFONR T, R LEURCEELRRLWNES, W% 3 HiR, ALKE
B K A R 0 L, ZE R B — 4, A AR SRR, ERR LN
0—5 EX+ ERBILEE Y 61.4% , TikkF 11X 22.98%; BB HR L% 87.5%, KL
% 55.1%; BEERRLM 0—5,5—15 EX T ENRMILE SN 94.6%, 64.6%; Tk
R W% 67.4% 55 20.98% o Bt wT I, 42 0 £ b KGR 1 3.5 F Ak, #E S3R B8, B R £
RRALHREE AR ER, BBEFRK, DLMCEUAT BN 0 7 3 IRk 3D WAl L RO B s R
Rt W, M THELRBEES, SNENSRbE, YSEBKTRARBRN
IR, TR RS B RT3, TR R B BRY BB E I, LR — R R IRA ML
KRR R+ 8, 2 K B EEOER T, R L h RROBR— BB R
b, B E A pH EEZ A 28, — Mt R R -8 oH 8B R R, Il R MK
MBS, E RS —E, RIR T RER oH 2 9.86, ¥F L A 8.85, HE—A ML,
DA B AR SR B M 4 B M I A , B RS I L0 oH (i — ER T8 K Lo

¥4 FEARRKEAR=F/FELMOMLERY

Table 4 Hydraulic conductivity of soil after irrigation with different ground water for 3 years

29+ Light loam Kt Clay

& =

Treatment

0—5cm

5—15cm

15—32c¢m

0—5cm

5—15c¢m

5—32cm

WRERK
LAREEL K
HEHEK
WRARK

62.62
60.60
39.43

1.77

39.47
15.30
18.47

3.33

3.26
2.80
2.47
2.95 |

25.20
23.40
12.14

1.44

6.45
6.30
3.02
3.75

1.87
1.82
2.09
2.09

R x

2.88

1.86

(2) MIEET {LRBAN BB

RS LI, YRS LT A HRITE, BT XESBIHF (—RET 50—
60K) MAREBZ. ATRISEEHNALHNBTKAR, FBEELRRERE

WAL, B R AR L T KA — R LI R X,

A, RITEH SRR BBRMB S0 LR EMAERR, SN 2 TAWETHR,
Mz 2 8L, 23 HBAK, pHETH,FRK COT HX, BRERD, Ca** &
FREFREM MTIHGR TREBB, BETARKERATRNE DX, G5 LEd
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PEEm. ZEXERBTMANKBRSHKRIEFATOKR. LAWK RLERLTK
FATHEBRRIEN, R =F R R AR L, B A LR B RBAKIE, B 5 0,
THPREFTHRR, sHEGSRIEALRAE; SEORLEENL, BERHIATH
BORBEDN, BRAERESS—7% £4, SLBARBRMM. B AR NN EEE
SRBERTHER. BARGRRHLAERAEE=E, ERRLXEHBHIRRE
2.96 B LE/100 3L, ¥it24 1.56, pHXE] 10 £f, BRIMMEKX87.5%, Kt
A 551%, 1MBARTBANEL,

%5 ARRKER=F5LNOCEER

Table 5 Chemical properties of soil after irrigation with improved water'? for 3 years

+15 ¥(*if§§ pH (é%ﬁg B FHR (meq/100g soil) lonic composition %%éi Q%EM ESP
. PP Total
Soil S“fl‘;‘l’,lt’l:’“(l's) alt | cop [HCO7| ci- | sOF |Cat | Mgt | Nat | meq/100g soit | %

st 0—5 |7.52|1.03] o ]0.17]1.56113.30]6.20|2.61]6.52| 5.89 | 0.30 | 5.1
Light 5—15{8.07 {0.22| o0 {0.23)0.60(2.14]0.3710.14|2.42| 5.96 | 0.40 | 6.7
loam |45 3517.95|0.27| o [0.21]0.673.08]0.59]0.60]2.73] 5.91 0.30 5.1

5+ 0—5 |7.80]1.35 0 0.29 | 1.98 {16.08 | 7.55 | 0.49 |11.00 | 16.54 0.90 5.4
5—15|8.000.33] o 0.35 | 0.63 | 3.72 1.17 { 0.20 | 2.17 | 16.64 1.29 7.7
Clay 15—-3217.99]0.22| o 0.33]0.39 | 1.98|1.63]0.311.12|16.58 0.23 1.4

1) Groundwater callected from Dingtao is improved by adding gypsum 2g/l.

%7 o B AR A RERE L T AT BT 5 E T BMR ERLRRR, &
FFRFEE TR, BT T ARFRIAE, BEL TKEERK K.

B ER L RAREMEE KB ERFESEERET O P). REAS %
(AP) BARBERY (RSC)\—Hr 5 INFHE TALLE (SDR). SEHILL (SAR) %, {BM
RIMVRBERE, LRXERES, UARARBRNX —1EREAHY, ASERAK
BRSO KRR L, TS BB, F 5. BREERAT R RN
4B AU BE, BifE SSP. AP, SDR F SAR &#RAET, RERIIRE HE KL
BEAKRHT, WWEREBMAFITHRFILKE RSC BB, 2514 8.28 F16.78 35 L&/
Ft, X B AR, & LT ERRE, BfEE T4 ERT KRR, IEHEK
3 RSC B/lN, 35 257 BN E/T, M 3—5 £F 025 I HEE—ERENRL,
TE R 2 %0 , 7K IR AT L AR i B (L 3R R Al B A e 9 1k - S B Ao

&
B = RBRIAR, IEE R G PR, ARy T KENLE, £EL
WEEAARENRERL, TRERAETMBHITHRRA, pH EF &, HAEHE M.
TR BERRT R R L TR P RAR RS B R F 3. LAY
g, —BRHE, BEETS AR TKIERABRRPNSERS, DHBAS™E, 19
B AL B2 BE I R TR SO N I 2 , 1R A S0 1 B PO R B s MR R 0
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THE EFFECT OF ALKALINE GROUND WATER WITH LOW
SALINITY ON SOIL ALKALIZATION

Meng Zhaofu, Yu Renpei and Wang Zungin
(Institute of Soil Science, dcademia Sinica, Nanjing)

Summary

The present paper deals with soil secondary alkalization due to irrigation with alka-
line groundwater of low salinity.

It was showed by modelling experiment of soil column in laboratory that the accu-
mulation of soda, pH and ESP of soil increased due to irrigation of the soil with alkaline
groundwater of low salinity.

The degree of soil alkalization depended on the content of residual sodium carbonate
in alkaline groundwater of low salinity and the time of irrigation. Generally speaking,
the higher content of residual sodium carbonate in groundwater, the more soil alkalization
is. At the same time, the thickness of soil alkalized horizon was increased with the in-
crease of irrigation time.

The experiment also showed that the effect of same alkaline groundwater of low
salinity on the alkalization of soils with different texture was different. The light loam
was susceptible to alkalization and the clay was not so.

In order to avoid secondary alkalization of soil, gypsum can be used for reclamation
of water quality.



