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W E NESEDRTEARESELBESBRNOTHRSRERY EESLRENT
P, Na*.Cl™.SO;".Mg**". Ca’* I K* B %) & B E Wi, HCO; Z M s CI - A1 Na*
KMt BB T M, T SO, . Mg™*  KY #BIR Ca’* L HCO, MiARM & BZE WM, &
BT 1g/ kg MFTHEREMAL. M TERTHEBERARRE, FELEKHHME¥ELR
i Cl-Nafi] HCO,—Ca #4b. WL IAR MBI e R RN E T L0, pHETER
MR R PSS B G TR, pH A F RS B0 2SI BAE/NT 1o/ kg WE. 7 pHE% EF
JE TR RS, G S RESETHE LF, W HCO, & BRE LAE FHE, RARBRM
(RSO W BHEW S HCO, —H#, 1M pHE ST HEH C° S REAL MM XR. A%
Bt b (SAR) M1 L SRAALE (ESP) FE B MBEh i B P 6 4 TR pHE L AR K IERE B TH
HFE Ca’ WK, MRRE T HCO, & BATE, Mk 32t Nat AKRIGR, WIgH LB
FE B, A& ZERARR., HERREFIERTUSBEARRT Kh&H4 TEEHEL
Jit b i 72 £ i R A AR AR

XEE  EEHT, B, pH A, Bk

TESES  S156.42

EERETRRUBRNMA T, FBFEEREY-BEROAE. REFRARA,
TREBRZ WY R EEREIE K, 7Btk 2 o i B - 3 pH AW £ A
R. HERAFEHEREFR—MINR. AR B R A4 78 15 £33 72 o A B BT
H. Beck ¥ AT HUMEBRRFEOH L ERIBHENEERRE, B2, X
e B 3t 48 pHEA AR MY, Mashhady % i\, B ) pH 2 B FR{BAERM K
SR T B30, 88 TOR 0 8 T A0 R LV R & 5 | AR ST Mk S B AR B R K A, AT i 3% pH (B T
BU, MRIK, B R MAE LB AR, tH AR Juner Al Bohn % T pH {5 CaCO,
VLRE ML, 1 80 ERM I AL A EIF IR LB T KBTI, WA X7
TR, E AR R R B BB pHE L AR, Ca*t SRR,
HCO, & &A8 R23% fin, T 4R B L (SAR) T B, 1388108 (ESP) L F R, BT A N B
TR pHE EFHR BT Ca’* Hitkk. B CaCO, % BEFRM X AL: CaCO, + CO, +
H,0 — Ca’* + 2HCO; , 138 CaCO, /=& ¥4 i, M KR & T I # *F HCO, & B pH
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18, MARZHEAEPKBIOERS, FEGNIRE SR DRSS TRENHR, B
T SR B g,

AR LRI E R AR, R A E A TERIKBE I 5 i, W BARE R (g,
M. R RS RARFRE T30, SR EESE B3RS pH LA ILE RS T 5
BT RE & IFEOEA R, TR RIE R TR IR i LAY 498 ] R 4 43t
BRI,

1 MRE5T%

1.1 BRER

AMAWEFRESTERATHFEORE, O FILFERER, it s 32°12 ~32°36' , K £
120°42" ~121°22", AW HRAFRIEEXNSE X, FHIE 14.8C, TEY 222 X, EFETE 1028.6mm, T
BETERZE, WiFth 14w 1A KGR A A B MM B B R B B A e, b b, ROV
Ry, U0
1.2 EW|AHE

REEBER T 0~20cm BEH, NF/E1E 20 Bi&H, ZAERN AEELMER R, Lk
B 120cm’, A E LR HEMAER 1.32g/ om’, BEHE AR TEAE.

HOMBE IR AL 124, 3 6 L (RBEHCH 50, 100, 150, 200, 250 & 300ml). 2 REX. A%
B TRk sE ARt 6 IR, B8 — & MBS B, 7 LA KAMB RIS B I8 W, KBRS K. B
B 50ml, el FR B [E] | 250, 25 6 K15 300ml. BRE KK AT HRFEERI, BRBE —NEE LS
B LR R B AR
13 BROH

2B BmRPE. pHE: REITE. KRS PHRERE. BT8R B/REHE O EDTA HEH
SE W SO; 5 WA R A MM E COL~ F HCO, s EDTA &AM E 5 Ca® ¥ A Mg® 5 JRF R ek 2
Na*fM K*.

2 ZR51e

21 HFHERTHK
211 13 EANERRBOTHEZAERAKANERN TR, BAEAERHMIABEL
BEPRFEREG T, EEREREWOEMURZ T EESSEN TR, Nav. G #
SEZWMTHEE XHENTSEAEKRE I KNS HFEH LM 1.58cmol / kg THRE
0.37cmol/ kg, W 2 KB W EAHZEHM Na*, A, Na* . Cl- 5GBTS HE
HEEEHX.

Y= 0431 + 0.753X,, R=0999"";

Y=0.481 + 0.865X,, R=0998""; n=>5
A YN EEE (g/ kg), X, 28 Na* (cmol/ kg), X, Cl~ (cmol/ kg).

SO;” K" Mg . Ca’* S RFEFEMUEHIEZH TR, MY LRI E < 1g/ kg WA
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FRE Y. KTRFEEM, fTEER B TS RBEY i BT Y 2\ K BB
B0 Ca?t Mgt SR, TRERRBRE P HERAEE T MBS R. HCO, &%
BB EHEEFAR, ESHRE > 1g/ kg B, EEEM B T B, HCO, & BZEHIE M,
B MU E G R < 1g/ kg B, HCO, & B X BEH4 T REM T B, BB R 8
T CO} L, & 1.

R OKBEE RSP L ME S HTR

Table 1 The changes of soil salts during the column leaching process

24 ¥ Treatment
] H

Jtem 4 WK W2 W4 wew
Untreament Ist leaching 2nd leaching 4th leaching 6th leaching

2B (gke) 8.50 2.01 0.98 0.54 0.42
pH 8.71 9.29 9.16 8.92 8.70
Na'(cmol/kg) 10.740 1.926 0.596 0.255 0.146
K'(cmol/kg) 0.429 0.194 0.101 0.102 0.103
Mg (cmol/kg) 1.405 0.289 0.070 0.080 0.091
Ca™*(cmol/kg) 1.236 0.290 0.094 0.115 0.129
Cl'(cmol/kg) 9.323 1.324 0.571 0.254 0.137
HCO;x(cmol/kg) 0.317 0.494 0.525 0.416 0.376
COZ (cmol/kg) ¥ 0.158 0.079 I I
¥ Na' (cmol/kg) 1.58 0.37 ¥ X x

212 BB BEEEWEREEE N, BB IR Na* . ClI” S8 2B, |\ E
M5 &R BT FFERTE FEIEMHX.

Y=10.146 + 0.787%, R= 0.999" *;

Y=0.157 + 0.889X,, R= 0999**, n=6.

A YAEHE (g/ L), XK Na* (cmol/ L), X, CI~ (cmol/ L)

SOI".Mg®* . K" K& Ca’* & B4 T M A Wrm 2>, ZEIR I EL S > 1gL 0, Wil
MEEBTFEERE.BEEEWED,.C’ K" M " SBEEBEMNEHE < 0.5gL HAHE
h4r TR E H . HCO, 7EIRR L4 > 1gL YE B M BEEE A T Rem F &, T 24 I8
HFEE < 1gL B, XS THEMA TR &S RERRDEAT CO-, BESHE
1~05gL  FEE A COI" FRBER, k2. MERBTHIACO" BRAHAR M TR
CaCO, UL IE i R P ¥, LAEMBE IR BRI R A T R H A RE, COHER D, COI™ AT
BEAR P AL ALN HCO, , XREE LA CO- HE, HEEE ¥ — Wk, CO; - &M K. ML
REBEATEFEL, TP LELEFHTASERPES IR0 BBEMY, M LR
FREE S IR R A AR — 3.

22 BREBSEPHERRERAOTL

EEE L HHRSERE FHRN TSNS R — R R AT, IR Y
Lo, AL EE . FR AT B 41 (Residual sodium carbonate, RSC). M E K& pHEHBHEFERK
w4k,
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Table 2 The changes of salts in leaching solutions during the column washing process

4 3 Treatment

Iﬂhem g WK W2m W3R Waw WSW Wk
Ist leaching  2nd leaching  3rd leaching  4th leaching  5th leaching  6th leaching

2H#8@E L) 7.12 1.50 0.96 0.64 0.40 0.31
pH 7.64 7.78 8.86 9.21 9.15 8.91
Na'(cmol L) 8.805 2012 1.036 0.512 0.212 0.154
K'(cmol L) 0.310 0.088 0.075 0.060 0.080 0.102
Mg™"(cmol L) 1.205 0.198 0.074 0.030 0.035 0.045
Ca’*(cmol L) 0.801 0.210 0.104 0.094 0.076 0.102
Cl (cmol L) 7.853 1.251 1.002 0.583 0.302 0.240
HCO; (cmol L) 0.114 0.253 0.233 0.147 0.146 0.147
CO%™ (cmol Ly x 0.020 0.111 0.141 - 0.034 0.018

221 H3 EERKRGEEMRSIARS, pH EEBE, BT W2 A TESL B
REREEERTEBEEEE. NRITES, MERBR RO SEEE > 1g/ kg i, pHE
REEL Wb B A, SR SER B M E LS R < 1g/ kg B, pH 8 X Bl & 25 B B 0 1
TR .pHIE LA Z RS SEETEES THRE 1g/ kg £4. KU X 150ml B, 2BEK
B S pHIEEA—B, Mok 188 ESP ALK, B & M ¥ e fn, ESP & F
B, E S & < 1g/ kg BY, ESP 3B T . SAR B BE R B I i Z 15 T B, #8453 H7, SAR
5&Hh BT FERTENIEME.

SALT = —0.536 + 0.294 - SAR, R=0986"*, n=5

LMVEH LR AIRAKR I, B R BR R IE L4, RSCEHE KT, lEE
WMLERIBEAT, RSC B Wi N, B LMk EEh 4 < 1g/ kg BF, RSC X H WA %, RSC 5
FHEB A ERE F W T,

SALT = 1.641 — 2,926 * RSC, R= —0981**, n=35

3 OKEIAL I EEMOR I

Table 3 The changes of soil salining properties during the column washing process

43 Treatment

lmltem H Rt Wik w2k Ak i3/
Untreatment 1st leaching 2nd leaching 4th leaching 6th leaching

2 E (g/ke) 8.50 2.01 0.98 0.54 0.42
pHfE 8.71 9.29 9.16 8.92 8.70
EWE 0.317 0.652 0.604 0416 0.376
RSC -2.324 0.073 0.455 0213 0.132
SAR 29.55 11.32 6.58 2.58 1.39
ESP 6.19 1.40

222 EW O WBERRMIER TR RY (L 4), BEE MUK B 0, pH B354k
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Table 4 The changes of salining properties of leaching solutions during the column washing process

5 H ¥ Treatment
e W1k W2k W3R TN WS W6
Ist leaching  2nd leaching  3rd leaching  4th leaching 5th leaching  6th leaching
2 & (g/ke) 7.12 1.50 0.96 0.64 0.40 0.31
pH{E 7.64 7.78 8.86 9.21 9.15 891
BEHE 0.114 0.273 0.344 0.288 0.180 0.165
RSC -1.892 —-0.135 0.166 0.166 0.068 0.011
SAR 27.80 14.09 10.98 7.14 2.85 1.79

B SG REA B FFRRGER, pHELT EABEE, AR pHE FANBERRES
HRENIg/ LEAS, MEESHE 0.5g/ LEA, BREEREHE M, BB T4 & < 0.5/ L
B, pH {7 46 T B, R B B, LORGER BN EE 4 & Bk %18, I pH E AL
JaF 14, BB pH & R B, HIBR /DT L3, SR ERM LB S pHEMH
], BB US U B B R WM T T pH IS (E. JBVRH SAR /L% 5 13— 3, SAR FE MUt
KEEME LB THEMZER T, E5 S HhBBMEER T EWIEMX,

SALT = —0.959 + 0.258 * SAR, R=10938"", n=6

IEW ) RSC L REE A W . FHI a4, R B R B IR AT, R WA RSC, Eit=
K, WL E 1g/ kg ZABTHBLT RSC, BEHE#— 4 WUk, WA RSCEX BRI
B, BRSO HBEET R, NB MRS EXRE, RSC 5 & BT HEEREEN REX,

SALT = 0.951 —3.242+ RSC, R= —0.988"*, n=6
23 BEGEPEBEERENXRE

EEEIREIED, BELES SRR D, HEFRERE -2 A0 EL, 4
R RAERAL, ZHORE & B 72 7E — & #4948 S0, X 72 BT % 434 o T DL i
RWE W, AKX R |, R pHENZERESHEEREOREEE-ENER. B
SRR B SR AT R Y T T A 38 0 U VR R O T AT 4 AT
231 ¥ W ES pHIE. EHUE (HCO, + CO.™).RSC. Ca’ " IR E A BH
LR EY. BEMNEN ST, pHES LG TR, HCO, SR MEMENES pH
T3 MERES pHEZHKHBHEE, JLFRE S FFE, pHEZLERS 9.29 B, B
W EAZEHERE 0.652cmol/ kg. SAR 1 ESP &2 B Mk Ut # AT I Kb T T a3,
ESP7EMIE 2 G B TF, i H ESP.SAR 5 pHIEZE LRI B A MK, C* FBERS
pHEZ B FA R, Wil LE BB R A T Ca’* . HCO,; + CO;” B pHEZK X R,
&3 Ca’* fl HCO, & B i) RSCEM It A5 13 h i A8 4L 55 pH ER N H Y, XAN 5 pH
BRI FERE RRESHBARRM, RSC 5 pH HUARFEX KR, (- EHFE.
232 R HEARBREBREEROTABE S IEEL-B(LEY)., BTHER
¥, thor &S BMAK, FH O 4 KE)pHE S Ca’ " HCO; ¥ B F AL L& T &, SAR %
et A L P e ARE, BI7E pHIE S EFHE THEMER T, BB SAR AR T
i, ML FTIA N SAR 5 pH 18 B B A B B M 48 26 o
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BWES pHEMEABEESHE L RREMRGER, I pHE S SHET BT
HA—B. MUEoSE SHE (HCO, + CO;™) k% 18 kvt + 33 Ak vk M i pH A5k,
WA pHEEERE T 138 pHE M. W SRR e AR 3K, 3 pH g(E 75 %
43, B pH BB B 5 T SR IEE, MBI ERE, W 4 KRG S HERBREE G
BREM, THER &R EXE FE&RSE, BEEEMD, WEEMA RSC MBS 5 i HH
—3( BIf¥ B pH{EFH M RSC L2 HFA RN B, REEPEMBLHRHE,

BE & P UE R SR 38 i, 5% B 33 SO V0K 1 B — R ML R AR A, BT B S
WERBEAEAEE, RS EH TRAERB T, WRER S L F LR TABET £
%, pH AL B [ 3.

BEE pHEM EF, Ca** TR HCO, L #, pH{H T M, Ca’* L+ HCO, T F&, B
Ca’* fl HCO, & & 5 pHEZEMX R N EY), AT RSC 5 pH{HA R FH SR,
WL A BT S LA, R R BBHRRE B —-EBENHERE,

&5 THHERNEI LR

Table 5 Comparision of salt components in soil and leaching solution

4P Treatment

m H B
WK 2K #aw Wik
Ttem Sample
Ist leaching 2nd leaching 4th leaching 6th leaching
LB (gkg) 1 2,01 0.98 0.54 0.42
BV 7.12 1.50 0.64 0.31
pH T35 9.29 9.16 8.92 8.70
W 7.64 7.78 9.21 8.91
E%{’b :tm Soi(; 7) (0 49) C (0.34) HCO};O 36) Cl(g 30) HCOJIO 50) CI(O_ 20) HCO\ZO 55)
FRR - Na(;ﬂl) - Na(o 70) - Ca, (0 1 Na(o 45) Ca(20+26) (0 30)
ER Cl(;n) SOi(; 30) C](g 58) HCOJ(O 22) <Ay (0.58) HCOJ:O 8 l(o 41y
—Na’ —Na* —Na' —Cat, *Nat

0.79) (0.80) 10.76) (0.24) 037

D YNETFERAIZAMEETFEELTEHHE M) EFEEN M.

3 25:1!3

31 BERIEFINEEFIRAOER

TRBEEIEPEESLREN TR, Na*.C17 SO . Mg>" K™ fl Ca?* I & B
R T B, ¥ 512 Na* F1 CL- & B T REER, ﬁﬁﬁ ERTEETHRESE, Y18
EFHE <lgke 5K Mg M Ca BETFEEMM B, TR HmM Na* 76 55
THBE 2R EWMERY, HHCO, SREANWBHESTHBTIA X RBEHK, B
FLHEHBEE, HCO, SRAM LA RRLARE. ATEMEFHIBRAAR, &5
FHANSBMRAETH Na" Gl HELETHEBEE, M SO, Mg?*. Ca®*, 15 51 &
HCO, KMixt & B EMM LAY, BHERRERNST BEEFHNS BN
16, B ERA I FE LB AWRAE, HH CI”—Na* 5] HCO; » CI"—Na* B Q-
* HCO; —Ca’" « Na* B/ ¥[8 HCO, —Ca** AL . WIEM k¥R A4k
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WET L8,
3.2 pH{HE.HCO, .RSC.SAR #1 ESP TR HEHEEXH

EARERBBGIEE, F pHEE EA R THRAHEEYE, TR SHBENT 18/ ke
i, pH (B T 86 T e, T8 IR& SR BTE/NT 0.5g L BT, pH A RILH T HRA #E L, 1 BB
By pHIERALK B %4 G T 3. HCO, & B RSCHEEM S pHIEZLEFA %. HCO,
F B M RSCHI B KME 5 pH A K W& [ 6 s B, BI pH {5 HCO, & &M RSC 1A [l
BHIER, XU pHEK NS HCO, & & RSCHEZ BIFER BRI, T
SAR 1 ESPFE B M Eh 3 B P I A 4T THEE Y, SAR TR Na* MM RER A
R B (SARcNa* / VMg?* + Ca’*), T SAR F M6 SR 514 ESP TH (ESP=a + b -
SAR). HUCRTRAE, Bidhid 72 pHIE#I & 1L 5 RSC I HCO,; & B Y X, i 5 SAR. ESP
1 BA — 5 A R
3.3 pHEZEHHEFEE

Xt B Eht 2 pH AL, ARZET AR WBEE. AR EBRE EZHRYE Nat K
FRETEG A AR B T B BT Co’ B R, 216 BB RLH CaCO, % £ 4
WA RS T BT HCO, &, FTU pHEWEEZ B, HHR Y IHESHENT 1g ke
Bf, pHEXZEHRTHEBEY, Ca¥" SFEMEHEM, M ESPE—HB/DN HEETE, Al
BETH—F@R, BROUUEFEALTELHRE Na" K@FE pHE LAY, LRBHEE
lgkg BT BB, B ATHHE Nat B ARSI AL R R W 5] HCO, —Cal* #57E,
+ 48 pH (B0 IF 08 T B, T AT Ca’* S B I, T 5Erh % At RIBE MBI 45 R0,
AXHEZNMIEER LHELLT, pH 5B L FHE T B, T30 8tk Na* IR LR A1, FEMTE
2KREETE,
3.4 BiEhEE T EELEE

B g % pH (A E AR E & B EWEEAE AR B IR, BATIA L HTE L3k, &
R EMERpHEU R LR Y BEEREL=ZAHERRWERFAREIT —&
FIRAOAE, HAFE L®+ Na,COMMR, BERK —HRIEIRAREH & LHEMIL. &5
RENBEEREERKET, L pHEZH AR, HUEHEHEE 1g kg UTH, pHE
X B T . I B ALBETE B 3hot 72 sh B T B, K — KAt 2 /R 119 6.19% B%
| 1.40%. M5 RSCWT EFH/EZH T FE, WA NaHCO,Z BV R. HIk, i 15
HERH AR ER TR R,

2 % X ®&
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STUDIES ON THE CHANGES OF pH VALUE
AND ALKALIZATION OF HEAVILY SALINE SOIL
IN SEABEACH DURING ITS DESALTING PROCESS

Chen Wei Chen Bang—ben Shen Qi—rong
(College of Resources and Environmental Sciences and MOA Key Lab of Plant Growth
and Regulation, Nanjing Agricultural University, Nanjing 210095)

Summary

The experiments on indoor imitating process of soil column leaching for desalting
were conducted on heavily saline soil in seabeach. The results showed that the
absolute amounts of Na*, Cl”, SO;”, Mg’*, Ca’* and K* decreased gradually with
the decreasing of salt content while that of HCO, increased. Furthermore, the relative
contents of CI~ and Na* decrease slowly but those of SO;”, Mg’*, K*, especially
of Ca’* and HCO;, increased significantly. Due to the different transfer rates of ions,
the soil chemical type took a shift from Cl-Na to HCO,—Ca. The changes of salt
chemical type in leaching solution happened more slowly than in the column soil.
During the whole leaching process in the experiments, the pH value, HCO, content
and RSC went up, then went down with the shifting point of soil salt content being
< 1g/ kg, it is quite the contrary for Ca’* content in soil. Both the SAR and ESP
decreased all the time and ESP almost reached zero. The real reason for pH increase
during the process of desalting was not the hydralization of nonexchangeable Na* but
the leaching loss of Ca®* and a small increase of HCO, . Therefore the desalting
process happened in seabeach soil would not cause alkalization.

Key words Saline soil, pH, Desalting, Alklization



