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Fig. 1 Distribution of scattering points of the principal composition value of
alkalinc soils in Huang-Huai-Hai plain
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LRI 0—45 ER T ERMPHEGE D #TERS SR TRIERS HE:
R—ERGHTE, FBABATE:
Y, = 0.9109X, + 2.8920X, + 2.6585X, + 0.0240X, — 0.1237X,
+ 11.1362X, + 0.0454X, + 0.3854X, — 10.2417
BERSGEN oH. HAHE:
Y; = 2.0804X, — 0.2057X, — 0.0376X; + 0.0010X, + 0.1591X,
+ 18.6432X, + 0.0459X; + 0.1153X, — 21.2069

%1 REBTRRECEIANEEALRERNESR

Table 1 Some characteristics of alkaline soil in Huang-Huai-Hai plain

pmr | 2R X REam

HERS" | oH (mea/100 & a0 ’ﬁ’i?ygﬁ (/100 2B | aw |RBRMSR

Profile No.| (l1:1) Total Ej:) Exchange Total |Catr Mg+ Exchangeable
alkalinity gcudual ESP capacity salts Na

a,CO,
1] Hy, 9.83 0.65 0.65 66.66 6.86 0.063 32.33 4.39
2 | Hy, 9.53 0.19 0.14 19.10 5.21 0.022 4.88 1.03
3| H, 8.99 0.24 0.16 10.39 8.97 0.024 4.95 0.78
41 Hj 9.20 0.29 0.23 11.18 7.74 0.024 6.79 0.86
5 | Hyv—, 9.33 0.35 0.31 28.37 6.88 0.056 23.14 1.90
6 | Hiy-: 9.41 0.46 0.39 26.47 7.01 0.046 15.32 2.05
7 | Hyyos 9.24 0.31 0.22 13.06 7.47 0.020 3.37 1.14
8 | Hyy—e 8.87 0.16 0.07 4.18 7.52 0.022 1.93 0.30
9 | Hy-, 9.52 0.44 0.40 19.40 8.85 0.050 23.35 1.29
10 | Hy, 9.10 0.29 0.25 24.82 8.87 0.028 14.13 2.07
11 ) Hyoy 9.00 0.26 0.19 7.60 10.65 0.025 5.10 0.89
12 | Hyp 8.69 0.17 0.05 1.75 10.16 0.017 1.09 0.18
13 | Hypi—y 8.87 0.17 0.09 16.61 9.36 0.108 6.12 1.84
14 | Hin-, 8.94 0.19 0.08 7.35 11.25 0.044 3.87 0.83
15 | Hyp-s 9.04 0.24 0.14 5.44 10.91 0.030 2.79 0.58
16 | Hini—, 8.86 6.16 0.06 2.37 11.81 0.022 1.30 0.28
17 | S 10.02 0.59 0.45 56.46 6.24 0.066 11.75 3.71
18 | 5, 9.14 0.23 0.11 31.18 5.30 0.135 11.39 1.66
19 | S, 9.07 0.20 0.13 16.44 5.78 0.041 8.93 0.95
201 S, 8.42 0.16 0 2.65 11.40 0.026 1.47 0.28
21 | S, 9.23 0.48 0.41 41.92 8.16 0.068 24.90 3.24
22 | S, 8.51 0.16 0.01 4.71 10.29 0.054 2.28 .48
23 | S, 8.56 0.17 0.03 3.26 10.13 0.034 1.68 0.33
24 | S,_s 8.89 0.16 0.01 3.94 8.95 0.027 1.92 0.35
25| G, 9.80 0.55 0.46 61.13 5.09 0.063 11.57 3.16
26 | G, 9.76 0.43 6.37 31.25 4.70 0.037 13.37 1.48
27 | G, 8.95 0.15 0.04 2.52 5.39 0.014 1.23 0.13
28 | G, 8.90 0.16 0.03 0.31 6.14 0.019 0.66 0.03
X 9.11 0.28 0.19 17.15 8.38 0.04 7.87 1.20
Ky 0.4029 0.1361 0.1514 16.4073 2.1363 0.0213 7.4481 1.0143

1) HARBEAHEE: SHLUREARE: GHIREHLE,
2) BRBMHM (RSC) = (COF + HCO;) — (Catt + Mgtt): fify; EAR,
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Table 2 The results of gradation of alkaline

AT BRI RNBRF T, (1) 0.1620 - (2) 0.1554
Weight of index of properties and its order T, @& o (7) 0.0003
HIRIR (%) B AB B
Discriminatory weight SRS R HRRIBR Residual sodium " AN
No. of subdivisions and carbonate (%)
W W its delimitation index (COY + HCO7) -~ ESP
! : (Catt + MgH)

94.2 5.80 I I Xxj1 i, 0.395 40.3
90.04 9.96 o m Xj I, 0.249 21.6
100.97 -0.97 m v Xj Uk IV, 0.167 12.9
58.29 41.71 v v XjIV vV, 0.062 4.1
94.41 5.59 1) B Xjm v, 0.099 8.8

* AKX meq/100 FL: ** ARHNRET I 5VHYRRBEFR.
I BBk Tile alkali soil; 1 k{1 Strongly alkalized soil; I fBERE{L1 Moderately alkalized soil;

R, Xi Xas -+ - Xe FBIRE pH, BRE. BRRBBW. BBAE. RRE. £3F.
Na*/(Ca™ + Mg**), fR#ftlE Na* S &,

.28 T LHEBAYZOBAE: B 2B IMETHEISIMHEHEERBERAR
PERBLR,ITEHSMHERN Y., Y. EH.R58 Y., V. ERLERIRK L, BH KB
e MERGEH S FEE, NEREME D. REATANRSRE, AREZKRY
FEHBEN LG EXHEINILEIEFERN, N TRATRENR (MEHHRS S
AORPHBHAMFERRRALURGHE. BHAKRBEIHIS T RHES
AB Ko, MM B H R FHBRR Y, YV W EHHSWEBENEEAL M. BRAR
B8 MERMBARATZERS HE.HEL Y, Y., FREI80E LRI HE RATR & 5.

LHEHT B AS RNEERENRGER: IRZAREITEN—HER
BRo 4 RABIERRTHEARN:

Xigp, = Xip + (Xjg — Xip)/(Kgp + 1)
R, X, Xip 2BHESEEANSE | T RBIENEHE, K H5E RO
Rg—FA T s MERBENSERA LR, B KB 8 MRS ZRIRER.E
Rk 2 Brro
(=) KB TR LB BOEREE R

BEABESIETE, RIVERERFEBMA LIRS0 ELE. BEA . hERL
MEBALEOE, ENNIRFBREBOELT, BT AHRE. R LFEEL
T=%, KRGS EMEMEREER 2 PFIH.

A& 2 RIS AR, TRESAHREAREEAR: P,= D) TW.+ D

T, TR BALTROBAEN. (R: TXHHRELWAHBIR, NAHBRT 2 X1
Y RIABD o Py KEMRI DN H L BRI SHo
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TR BERE
soils in Huang-Huai-Hai plain
(3) 0.1549 (4) 0.1528 (5) 0.1347 (7) 0.0699 (8) 0.0563 (6) 0.1141
(6) 0.0008 (4) 0.0137 (1) 0.7026 (3) 0.1155 (2) 0.1577 (5) 0.0095
:éﬁﬁg* R&ﬁ%ﬁ*
alI:;?;it Exchangeable pH fg%%. i('7{,)ﬁ o Nat
(cor + HCYO,‘) sodium R Total salt (Catt + Mgtt)
0.464 2.524 9.56 6.65 0.065 18.57
0.306 1.447 9.29 7.01 0.052 11.89
0.235 1.057 9.09 8.62 0.037 6.09
0.182 0.397 8.80 9.67 0.028 2.36
0.196 0.71 8.91 8.36 0.033 4.01

IV St + Weakly alkalized soil; V FERR{L+ unalkalized soil,

XF A AR BB R BEAL D RRBI G, BT axTERBIT R, RLRE
HEUSE, 5 TR Ao XEEREZHNTHEGE 1), RNEHRE/N,RGTERE,
ZERRH, EREE T WBAS ZHBRNEIRE, RAATIFT R HBBILFREY
FR SHRR 5, RITH LR 5 R B MiEFRELmE 3o

XF A HATIE RIEIR, W RPA, N AHE, L1 EME ARIE, EFREX 80% L
Lo

¥ 3 REHTHLMWAS RO THIBER
Table 3 The major index range of alkalized soils in Huang-Huai-Hai plain
m ?ﬁﬁ?lﬁd%oﬁﬁiw S BRALEr pH

Subdivision of alkalized soils SRR (%) (1:n)

F kit 11 0.06—0.17 4—13 8.8—9.1
Weakly alkalized

ch B AL 0.17—0.25 13—22 9.1-9.3

Moderately alkalized

BELL 0.25—0.40 22—40 9.3--9.6
Strongly aikalized

E B >0.40 >40 >9.6
Tile alkali soil

(Z) WEBTRBA LRI BRERNEBE

HH T R RO AR, EER G T RBEMEALT LY E .
FRAL R IR, R T Sk ik ok, R R 1 5 TRAARE M BIE Y H o (B ARAR
R o H TR LERMBAE S REROERYE, RIEZNET WHAEX 18
Sk RRUNE S A REWHIRK, DULRRBIES & ME S AT R R RE AR o)
BN ERE. HTHABRLERRKRBERH oH EDFEMRRX BRAKSHIE
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Fig. 4 The curves of water intake rate for different ESP soils
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Bt R K B T, BB R AR MR BB 20%—50% (A,
o 60%, —EBTRE.

AN TR SRR A B X W KGR BE R BE W, BT DA S B 4 o AR TR KGR BE Bl 4R - U (] BE BT
EIBEA A, R AGEE A K. BRI W, LB AN, BAEE R R,
BAEHE 20—50% ZH, MABERK . AHERT 40%, SRR ETEREH
REH), RARKEEEBATRE.

48/)Na}
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Fig. 5 The relationship between ESP and height of capillary water

B s NER, MPBLERNAE, BE KL SER, YIBLBELE 10—40% Z[[
B, MR IRIE R B, VL R 40% BE KILFAFA o

JARLL L RETUAEH LR 0—60% RN, MWRAERNTE, LN
LB RBEM, EEK EFABE BAEEMRKER D, SHE X 3K RE/AE
EBRKOMEAESE—RE 10(20)—50% ZE. HERH, Y LIMMREAEEXNME
BN, &5 M PRERBERL, NI BRER T, B, L0895 %
BRNEX—EERN, RITHEDNMBRAEND RIER 4—40% EFEX—EER,

2. IR/ R A A RAURE M. BRIZ 3 X Ry 42390 T 8 - 0 R L A AR A A
BEA40,10%,20%,30%,40%,50%, 60% , 70 % F180% By #%,FE /N3, L &R
P& FNEHSEPROERBERTER, REHICRUBLENNEHENE
Mg LA o 36 B AIE R R A BB B Y 3R 40 R 3B AT

LR FAPBRLERINE R T AR I sl 8], B R — 4, 80% AYRMIF
13 RAME, MEWMAE 207 fX—HP, AERBEOFF LY RARR 2—3 X
Hiti. BEBRALERSE—S NS, SHRREEENMFHEXKKIEE-REG. WK
BB 50% REA L RH #, BRHENRARAXRTRIANE, RAEXRL 13 E
KUT,BEARHERF,FK 1-3 BEXRE,BERE, KP2H. RERLRE.51FE
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MERT 2 RHEE (RA D, UDHRERHERKBERAER, | AhRHER
EREZEm, MABLENTE, FHERZOHOBEGT™E, EWBALE 0% X—
Hrt, HMERER LRSI, XUREME A HROMELE E B E 10—
50 % Z 18], XRBRAVT B RIS ERE 1—40% BEXY A,

1,2,3, 4,5, 6 5 Bl BWRRILE ;. 109%, 209%5 30%, 40%; 50%; 60%
1, 2, 3, 4’ 5, 6 represent ESP of soil samples being 10%, 20%, 30%’
40%, 50%,3 609 respectively

R 1 W/ NRHEERNOER

Photo. 1 The effect of ESP on the growth of wheat seedling

COR b v R Ea DR T ER 2t

REBLEIMBADZOETHRT , BEARKORBRRBRERMN, LREAHRL
B SR REB M. pH, Na/(Ca*™* + Mg™), HETFRKEMNLE. TERIIME
1 MARR £ BRI R XA D R iEiR, B EMNEBRLI MR IR FENER
KRR MERED R HTRERBK N

L BABBRANESEE: ZRRMNIRBUAOEEREFEIRBASEZORAER
RIFER. FTIECRE, B R IWEHT COr M HCO; MYRIKEE, UBR YRR
CFRDs HEWMETAE Ca™ M Mg RERYRRBB . BRETRRBRERMNE
RERHDE, EROXKFAROL LT, ZFROBXRRBOE 0.96, FrELIEIER
e MRS ERHIEOERR—BN, RNA—EMEHIR,

FriRmAedE, BNERMETEALREREESSGERREETTHEHRRZ
BX BT R&EMEHKETEA L HDEEROSB(EBAIERIN . FELNEE
HMIERA T M 3 B PE B T AOE HBAR #132 ol RORM, R R BRI
HHRERMEE FRORBYH LM PR ET RS /L, Hib, £BERET,
Na* EEFBEATRREHEE Sk, EREHFIROBA TP, THEDPOBRRAT
EBMAMG 60—80%", Rt HMB BWEER A, pH #3X 8.5 DL L, XFERMET Na*
EALMBWHEE S EK,

B, RMNALIBHE R, RABRBRANOBER DMBANEREE, ENEMNL

1) Eaton™ ¥ EEMBAKD (COT + HCO3) — (Catt + MgH) MBHREARMM, Kelley" Wy, BAM
MEREF BALMPEHIRRNFERIEBRMEYES), BA&F CO,» Na,Co, 5 CO, fEM, i
NaHCO, %%,
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THOR TS BPRAYREENIER. B4 BRBBRWNDBEREMN, BEEEW
THBE> . FLENRERRSFRERLIMBAS RVERER.

2. LR BRI ARt A SE R Na® 3 A TR 5 & U E5 8
BT, AN ERRRBAESNER. A5TM, ERTEBADFHEER
BILERA—ERAES. ERESTFRIBRBAS ZOEED, MBAERERER
e Mo :

AR ELHAKRBARMOELT, REENNSERET PEAERD
B R EMEE —#, EBA B URERER BF LA T RS2
RO T, AN BT KT RN FIRSRANATEEERRS, —8ig
B ERBRENSRERANBERT , RGN, RBERREma~ TRk
B, REOZARBEREMBETE, R AZEME/N, FREANERED. TAILRR
ARARBRENN LHAR B MBS I EREOE RS RE— S TR A AR,
HEMNSIEN, THEERRESRAS, AR HNERARATEY. UELMERMYR
B EM S A RIVHE FREBNARBREFNER, REEAX, REEMOE
MR Ne Bt REEFHBA L BOEZMZEE FR{BAGY, BffEH2RER,
MWL REEMERE X,

4. pH: pH ERMAIBHOERRMNERKREBRW—TTHEAER AR pH AYH#
m, Na* BEEGHALEREEE K, TEAEZBL. Bt oH BHERFRE
EEABR I BRBRANERRNSBEEURRRENNKE, Ll pH BEREZ
EMBRABRBRWHON, ERBAISERNFENERZ— TMEEHUERER
7 BT LU — N R B BERY TR 7o

AT, RATEE R B2 A BE DT TH R R M P IR L ML 53 R A , R 3 XI5
B EREIERL LR, oH FTREREKR (BEZEREHFINE 41.71%, F
ZERSFHFES oH WIEIRICY 0.7026, FTll oH BYERIE 29.31%), XiiH pH RX
BB F IR L E RN

5. Na*/(Ca** + Mg**): £ 3038 1 FH B - 32 0 i W B O AR ek A0 £ D BRLBR T . (1)
BT Nat IRE; () LM% ik Nat 528NN FRLE [(TRAEXREIYN Na*/
(Ca**t + Mg**)]; (3) LB THRRE, NTRE—LERHE, B Na* %
DERTHFEN. Bk, Nat/(Ca** + Mg*™) R M ARBM PR huiTE L
WEATBEREER. BARSEYERTERERNERN, B3RBNN: HEESE
SREERAERLMA Na*/(Ca*t + Mg™) HRE pH {H, Na*/(Ca*™ + Mg™)
AT 18 % pH KT 85,3 T RIMBAIRER BB L,

6. IRTFREDEREHE: EB—ERHHTESR, HEFREENFERER, HEX
B TRRHKEAK, LHAREHBEA, XMIARTRERNFIRRE -,
BTEREELERLIHSARDER, AHETFRERRK, —BRAZHELIERLY
B2, Hit,REBESZHIRAERBRD.

SEHRNEFHAhHEEARNEE R B TMEWBRALE, ARG PEBRCLHEPFIER
B TARK, I D RO WHRDo
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BEEU B, RIOTTLES, X 8 MBRELHBALIETHSERERFNEM,
R, BENESRFLBEEERRANTRE, RINBSRBFREZEEX 8 M EROE
BARFENMARN, BFEEITHEROBLRET

=% ®

MEL L g5 RRnit iR, TR BT &R,

LELRRERBERMRZENER T, AT BETR, ZTREREREES
LR S ABE SR, T DAL S e i b A bk R (LR 2 o

2. BER, RHTEBEEFRLEBASROERIMBNREKER LRERT
R M0 mE: . BEilt. Eﬁﬁﬁﬂ::{:%ﬂﬁﬁlﬁﬂcio HaEbruEmsk 2° fr

Ko BRESZAHBRABEEAR: P, — Z W, + Z T W, %% 2 hHFIE#®

T8, P, KEFBRIOAH, Eﬂﬁﬁﬁli#%ﬁk&%ﬂo

% BEILFRE AR SIRA G L, R 2 D RERBEAHT & 30

B BB 1 Sk E RN R U B R RE, RIENMEE T LR 9 &R

3BT URKBRBRAHARAEN KRS LRI AR ENREEN L RE
o HIRIET ENERMASEHENEREM. Hittt: BERES D TEERRD
MIBFR: RBE REEHSE. oH H, Na*/(CG + Mg™) &, HETREENE
#Ho
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A PRIMARY STUDY ON SUBDIVISION OF DEGREE OF SOIL
ALKALINIZATION IN HUANG-HUAI-HAI PLAIN

Wan Hongfu, Yu Renpei and Wang Zunqin

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

The present paper deals with the subdivision of degree of soil alkalinization in Huang-
Huai-Haj plain, the conclusions are summarized as follows:

1. If the soil samples collected are typical and representative, the analytical data are
reliable and variables selected (property indexes) are suitable, the application of “the ana-
lytical method of synthetic numerical value™ in subdivision of degree of soil alkalinization
may be realized satisfactorily.

2. Based on the major items and specific indexes suggested by the authors, the alkali-
zed soils in Huang-Huai-Hai plain are subdivided into 4 grades, namely, tile alkali soil, stro-
ngly alkalized soils, moderately alkalized soils and weakly alkalized soils. The standards
for subdivision of the alkalized soils are given in tables 2. According to the equation

N N
P,=>  T\Wi+ >, T.W,

the data in table 2 are computed, on the basis of Pg value, the grade of the alkalized soils
can be distinguished. For the convenience of application in practice, the results calculated
from the table 2 are simplified in table 3. Through the experiment of the effect exchange-
able sodium percentage (ESP) on soil physical properties and the growth of wheat see-
dlings, the figures of indexes for subdivision of alkalized soils mentioned above are rectified.

3. The residual sodium carbonate and ESP are suggested as the major indexes for sub-
division of degree of soil alkalinization in Huang-Huai-Hai plain. Their important role in
alkalinization process is discussed. The effect of else properties on subdivision of degree of
soil alkalinization are in the following order: total alkalinity > exchangeable Na* > pH >
Nat/(Cat* 4+ Mg*t) > exchangeablecapacity > total salt,



