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Table 1 Chemical characters of clay in stagnating paddy soil
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B+B (WL) 18.3(5) 44.02(3) 3.30(4) 4.40¢4)
REE (B) 38.2(5) 49.68(3) 3.18(4) 3.43(4)

H: BWMABFENREAR, BouMSIHESEIRMIL.

Note: Numeral in brackets is number of samples.

L HAMBE A LORREE, B2 LR TALEEND, WEAINRE, 08K &
WMEHBERRY L RERKBL, —REEZNABNE LR, XENEEREN, AR
BFHEBFERA, BNFFARTC, ZHETEROEELE, EERET 5 R
B AEthERERE LR, ZETRE S EXES, BUVERE, FLUAAASEH
RABHERAG™S, BF WMTIEN, HEF UAREAR—5, TLE—HHHEE LHRAE
ARENRBHRERN. MEER 4—5 KRR T EMX &+ SRSk, A+tEERS,
AEETWALEERR 10 EX, EFXEHNYENENEREBIEBEERER
B+E,EBHXETENRA, TES 25, MBERNE L HREE, LA TAS
Nig , EHE P FTHEEEHRNER,

Hil, AMHRWELERS LU SBLEER, ERERTSNREHEE X,
BEAELREEG X, Plins g, BRERE T HRE T XN, REE
KRBT HROR RN, BAZE BRI BRRERGETEEKRA, ANHEKETH, X
BRAHTEEARTRN. BN BTANSHEND, ALtEENANRERER, &
BTBE 40 EXU T, ANATEELEMNE. MATNKEELERE, Aluhia
FIEE > pH EEE PSR AR FREERN, BERNS—ITEE, flul L RhR
RE4EEE S SRR X B B BK, U H pH EARIE IREIGRT T s, hREHEFES
fEFIRBE N ,

A, BT AR KRB L B AT A R R B o — AR, MK BT DLt 139
A, R TR S AR RS, EHE D EREEARN LM EHERE
EHABAKAR. ‘



2 i B BB AMHIEKM LR R 52 123

—. WP BEBTS SRR BN KRS L R

KBERATKE L. BAKETUERER, FEERFOME LS E8ET
REH. Hit, ATHAKBLORERSQ, RN SRSHENERKBLIRE
¥ AR R RRLER.

1L BRESKBELEENXR, KX BETR, BETR, Y. 8EHAHEE
FRAT TR, X KRS L MOFE R R B ®Ndo

R ERRHE  BREKELOXR. KUBRBEELENERAR, ERXL
Bt % E RN, KB LEMAKR, MEMEANRLEBRMZREL EZ £, R
HEZROLEXER P EFHEKRNERY, LA THELEE, RELER
WHRFHE, TERELORER TR ZEEOR) MR- E LR, FEHRER L
ETBRELTRAIHOINESHELIRE, HELLLANE, HETHELI S LELE
Reof. LLNEERR, W5, LRELRELDNBEE, 5EER+;2H
E[ﬂ]o

TRELTREKT T ZEARY, R ERETRREE, XTTEELOREAER—,
EREREE, EEHHELEY, ARBAHFERSDELERESEE, MRER MR
PLERIRZ G, 23 Uk Ak iz Bk, STJLE R, R EEKHARIX, & FE L7,
SEBA, HASENOKELE, RP S BR GEERSKERE, TRRE YN
WERY, AN SEHSEEL—B. TEEIREETHEREERDITE & D H
BV, HRENE tERYBhE ARG, ERREHNETRURBAENEL, ANE
AR, TEXBER L HRERRAANEAR. XRRLAFABHBEZIHOHEAE
EX FIMEAXE? LRERKEHNRATHE XE? BEESE—FHEN.

PRAXME . BESKBLEAENRXR. RALHMBRFFRINIFEHXQTTRY
WRLEFHLRARN, ERMNARYOEREREE . AR PENYERTBEL
B ARRL M L UK R BA L, HERBSELY. #BEERERERE .

X—FREREBAWRUKRBHN S SR M R, HIREE 7 KL L, FEMN. 2
FZ M SIMER AT RAR T, X—FRNAEAGHRES, MBEHAERR, X2
WFH T A REIER, B T B RIERA R NE LR, FEAE=ZKER, RE—KRER
FHEFERES 16500—13000 2[R, BAKAR. BRERBERAR ZH%™M, X—F
RRAGE XM TENIERE ST, MREYRE, X—FERZEHKRE, ARHE
@ LT, B TREE AMIZKIRT K B THIY 1B R S A AT @20, R R BRI BURE =
WL MORURA AR, ANELHERBESLAHTEER, #K 53 KL ERBL,
5RUTAREKREL, IRAZRAAERA L, BREREN LIBZEM, ERAX—RHA,
FrAE AR (BR 6 kU L) SHAA L, MPRESTRIRMX (FWik4+ KL
T EHAEE L.

D FRAS, 1979 AWMMEXABLPOBRET Y, <KX KELRIFRRIXRGER)>, FENERH
RIMTARFR.




124 + : | 2 i3 17 %

ZEEES 7000 FRIE, AT BRERE, KILABOQERLILHE M, KR
BARW R TR LA R D38 B A R F B IR S0, RIRRE k. EHHE
PERERKE K. 25 MEMRAE T I ZAMBERK BT REER, X—2R
FRZEARHNS, TURRELBOME—EEHE LEHE, ARYRBRNYS
RABA A TR 555 P S TS SRR R C E BB 4 5785 £ 185 4E,
SEHENT B SHOTEER M A FE 4 6000 2247, 3 E HIA KM SR, WE b FTHATREA
REBRSRE. HRSANRATHEGE, 558 LURRE RKOURERLER
Rhgy, B AT A o, K E IR RBARY, TADKARAB. RETXH
ROED EREFMNEN RS EHEERELR, BERKE K. TEXRE—
W TSR R S50 AR (SRR PSR, BIE R A RIR RSB K 15
B i, DHE SENEFRRFALL SUBRRSKER A X TEH—HLER
R RDR , TR R K DE R R EMN, HH L7 wERED M ERR KR, HUAEE
S®BAE FERRD.

W HHHT SR SKB L RENRRBEAMABBEAS, PEL HRILS
B, WL EEMETE, ATFRTERTRERBILLRARRYEE, £ Lt
WMSES L MM X— PRI REMEES—5 0, LR R M, 5%
ERKILZHEN, ARYS 2 HEIRmERE, BENs . X LERERERTBEREA
EWBKEsN, BRLERAREE, KEAEARRE, MEESZEREL DERRT
KEZR MERED, ERES, ERREWT . RBLE0DHE, X LEEER—HER
B ROMENMRYREE, EERE/IM . K TMB R, HEERE
Z H5,

2 HEHEREES KB RERRNX R, KEIHRERRRZEHRBRNE
st ERARZA N T AL E NS, REB, AMTEEKRELR7 R M5 0
fERIBEMIE . X T HE MHERIBER LM E R . BB REVEM S + AL

AMBEBR—ADEER YR, HH KA EES BT 5, AT SRl
BAKBRYE, YNGTRBERL ARG B, RA K RAE KD, RN
B, UM, XRFXWEHLWEROT . ZEMESNEERR LA
#5, BFKRERR, N THE R B SN ERER,ES AN RN, M T8
R, BRI HOK BRI RS, GRS A BN RAITE, B A ¥ X B M7
B HARALMNERIEAS—NB, BHHIL, FRNRSEFRELX I Ho
FREARTSABEBERRFMI BB NN, (RBESHIDYE “Re- R
RIXIEFR—SER BHERERLRE WITRY, LTI, MERRELREXT
RFREH Lo EWMEEMABLIFHET, RAKBLRAEAEEOER. BATA
BLOREDWHERTRHASHR. BT, ARL0REFERFEHNENES
RAKBAARM . RESHERERAETRROEL KL REKE, £ENENELSNE,

D EHEKHT, 1961: KMBRARE, (BH)
2) BRE&, 1978: BarimmAsg. CRERK



2 1 #®OBS: AMHMEAKBIRESR 125

AR RS T R, Mfi KB L0 R EEREN 0 E R

=, KB kESK

W ABLRES BN TIFELRT THEZE, BRTRI—MHRIULRELTN
R, LB B AR R, FEJLEE BR300 RERFTBIERIS R R LS, KB LHF
REPIRRRS KA R,

FE MR FE K RS £ St 43 2510 T 3B oA, R HTE T B 2 A, SR E MK
BT EES BN, EHTHABLOESIERAR, E4 R EORERE, ¥ THE
AW X AR 09438, X BIA S TR TERE L BN,

LKL BRWAHE N ARFFTABLOXOXERNTE, BRARLED B
KRB — KRR BIAAR R T

ZENH. BB EEESREFAR=F2, BEREIEARERG TR RESK
BEEEOER, BHNREBRAUS RNERREMRAEELMER . BTHN
B2 E R K PR 4, X3 FB e Bk B8 L B9iS W B 510 W i e R IR - S AT X 57 » #053
RERBEHRTDHEFRK, SZEUORRREKEZRFIEZKRBHEMEK HT K
5idERA (RERRAK) E™5?, BERXKSRKBEKBIOXRR, A AFERR
BEW, REMRTHEERSRER (RBE) BORMKE, HIEAETKBLSE
HObRAE, (BT RS KB 5 H MR EX R B, T AREH AR L E TR
T, B LR K I8 LM S U R & MR S BB R T AR L KB L S ER L (R
HyREL., EEtSHEkt), ERTERLE, BABEET RONRRE>>>,
B, BA THE LA KRE X —EES AUXBABINEHES A ERLH
BT, TR E ENARE T A OB R U EA RS BRT —RAK L 5¥ KR L
#953Ko

EEEN S, EUSKREFERX S LROFERM b, DORGIRME T KB REE
SUENH LR OB TRKIE, MARNER, BERRK. LFEF- - FUR, X
—AAMBAETREF AR A S HE Y, Tl H R B R E RIS K8, BT
B RH— AR, MARRKIENS EF,

BB Ao BEER LR XEREMZ G, & EH WP RO, HERHT
B4y 2, HAL O 5, IARABISRE T B AKB L 5XES LR ITR, X
REFNANSLBENER. M)IASALPRRE TRABLERENARER
EXR AR SIBE T BHER, AERFREXBNKBLEN Aquorizem, ffiL B
E%BH, AL/ ESRMIRY Aquorizem, i REETERIR L MhENWALE,
ETE=1967)B B ERFESEBREENKBLZ R XRHMAIIMAHE

i, ARRAR SRS, REBEERERNESHEEREZN - HEABEERAVE
FEAS EREHNER, MRBER—EHHERE TR, FLUEAN KB LNEKE
REBEMEN.

2. :FABLAES . BEREABHKBL—£REESREER, BHRE. K



126 i o | ¥ # 17 %

B KURRBRBET KB MINER, REERSKBLOERTHH=
i, BIRFRB LS9 NABLY, EARENBELMURE BEABHABLSY,
Bl—HRAAE, ME—HRKRE, ETEARENKBLuMAER, RESXZHHE
SeRmELERM S,

REVKBLRAE, BABRAKBLIREENSMFETEROAAKK L. #
THAKSHENER, NiZRERASK Y, SWERABANLEBRE, —HBaE,
KB PR M T R e T RACRRE M. M3 ke ¥ 7 Hii A o B RLZ K
GRB, E—ERKDRBT . HR—ERDWT LS AR, TLEARNELHBRX
Rk &y REFE P RES . Ul LR RR 5 K0 R E—4 R0 #HEEk, X
NAZREZKEEREEABN. XTKBLEEROUN KSR, BHEE KB L8
SHARRMmR . FEZFEAANFE - RS EER L MO HBENKBLRER, K=
KR AREZEWER T RENKERRSBT RO, RIVAAGERS £H
Mo MAMMBRABIERE.FHE.AEE. BFESEREABEERLENENE
KR T KB LB ERE,

BE (A): EEAFEY,REEEEMREIN, ARG RFIRE ML M AR, B
FHELAHLERE, F—BENRE,BEULEX. BFANERR, HT 5—6 EXHK
B ENER, BBE.RES . E_EE 78 ERLAKRKNERE RSN . It
B IR L B , 22T TR B R 8k . R ARENEBWAIRIERERE (Ag)o

HER (P): AL FERK, BEAMINIRMER, FREXKS A,

BHE (W): REEHR, BRBESH IR, Nega iy, RREER—,
EBRBRFRAR, DRBHE (WL) SMUEE (SL) BHiE R R B,

EFRPREBHRE (Bg): WIIREGH, B/, BT T W, BRIRE, FRAMEHR
B B E, '

E—BER T, ARERZ T LEBRARERN, YRXFMRUSNRULENIKER.
MEEMWBRRNE.RHEZREREW, k&2 RPN HRRUTRAER, K
B, BRELR M, AN KENS HERALARBENRBNKS RENEAXEE Y
B BT REE R BRI R, M AR FE K 2 IR GL RO 2R (L %3 2k B $ribk ie RO B M R 1R A D A
KB LS EER R

ET LR, ARREHE AEESBHRENEH BT KEL, MERBE
REOEEIEANEEKE L,

3. ATARBELNIBRNESRE, EPTFAELS RN ,NEARITERY KR
AR (1) ABLHBHERSL N ERERKFHERET AW RS, HEEK
BiWEREE, ANSHENEEERTTNKR. (2) ABLREARRR LR
FRA RN, EE KB LN R LS, RRAOREERHER, BB RORBHENREFLE, 5
SERTEL AN KR R R ERB Bt

AEHE A B RREE D HEL KU KB T:

—% REILBFRERHIRZZHEZREL, URHERSHERBRN AR
K4 EB BRI



.

2 3

B RS ABHKAELN R 127
¥2 KHMRXBLIyARGME
Table 2 The classification system of paddy soils in Tai-lake area
- & = & = 5 moo&
BRBFKAKBL HLEREBR % E %
Typical permeable paddy soil Loessal deposits g %E I
FKAKBL WR, Ry ® R X
Permeable paddy BRI AKRE L Old lacustrine R
soil Intermediary permeable alluvial deposits
paddy seil BRI REBER 5 % X
Silt-loamy loessal deposits AL
HENELSHR = I
T m‘ﬂlﬁmﬁzﬁfih‘ Bleached loess wEB L
WEAEE ypica d: e -lcac ing 8 & +
Side bleaching paddy sol A ow ot
paddy soil TR MB AL &+ BE L F o+
Intermediary side Loess BOF+
bleaching paddy soil
BAEAKEL BARRLER N =T
Typical stagnating Silt-loamy loessal mynat
mAARL paddy soil deposits
Stagnating paddy
il OGRS+ WA R R- RS ®E G+
Intermediary stagnating Loessal deposits or nHEEL
paddy soil alluvial-lacustrine deposits
MRy # ¥ T
Lacustrine deposits w¥EAat
PERA KR L bl
Typical waterlogged 'R R
paddy soil AKEHRY L5 & =+
mAAEL Limy lacustrine v et
Waterlogged deposits wEkt
paddy soil — % B +
Lacustrine deposits REswL
BRI . !
Intermediary waterlogged PDREEL
paddy soil AREWRY kK P K
Limy lacustrine deposits [-F N8 ol
Ry 5 ¥ x
BREAKEE Alluvial deposits 4 ¥ *
Typical percolating HETTRY Xyt
ﬁzkzkﬁi paddy soil Coastal deOSilS /.I\ lﬁ ?)’ i
Percolating HREHL
paddy seil
EERAKEL BERMERY #® x ¥
Intermediary percolating Allluvial deposits with D ¥ #
paddy soil interbedded clay and sand layer ¥ +
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The distribution of clay and amorphous Fe,0;, MnO,; in the profile of paddy soils
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THE GENESIS AND CLASSIFICATION OF THE PADDY SOILS,

TAI-LAKE BASIN, JIANGSU PROVINCE, CHINA

Xu Qi, Lu Yan-chun and Zhu Hong-guan

(Nanjing Institute of Soil Science, Academia Sinica)

Summary

Tai-lake basin locates at the lower Yangtse delta under a northern monsoon climate. It

covers an area of about 30 thousand square kilometers. Paddy fields occupy about 90% of

the total cultivated area.

Historically, most of the land are used for rice-wheat rotation annually. At present, when

conditions are favorable, large areas have been adapted for three crops a year i.e. rice-rice-
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upland crops (barley, rape or wheat). It is one of the high productive areas in this country
with annual yield averaging 9—10.5 tons of grain per hectare.

Since paddy soils are developped under long time of submersion with periodical wet and
dry cultivation, the main pedogenic process of paddy soil is alternative action of reduction and
oxidation accompanied with the formation of ferro-humic coating and streaks and formation of
Paitu. In consequence, the morphological feature of paddy soils as well as their physical,
chemical and biological properties are diverged from the original upland soils. The presence of
a plowed layer, plowpan, perco-submergic layer or illuvial gley spotted layer usually characterizes
the specific features of a paddy soil profile.

Gleization process prevails in all submerged soils. However, owing to the periodical wet
and dry state during rice cultivation, reduction potential appears only in' the surface layer of
paddy soil at a waterlogged condition. Once the flooding water has been drained off, the sur-
face soil begins to segment into plowed horizon and subplow horizon. Only in the case of
poorly drained paddy fields, gley colored clodds and granulars appear in the subplow horizon.
Deeper subsoils below the plowpan layer generally possess an oxidaton potential, and gleid
speckles occasionally coat the surface of soil cleavages. The formation of spotted gleid clayey
horizon seldom occurs in the paddy soil of Tai-lake area.

The formation of the reddish speckles and streaks coating on the soil clodds and cleavages
is usually through the following processes. A ferro-humic complex is firstly formed under the
submerged condition at a reduction potential. But the reddish coloration appears only at dry
state when the ferrous substances are partially oxidized into ferric states. Paddy soils bearing
such a pedogenic process characterize high fertility and productivity. Conditions necessary to
provide the formation of ferro-humic complex involve following three factors, at first a decalici-
fied deposits of neutral to slightly acid reaction; secondly, a well drained condition with water
table below 50 cm at dry period; thirdly, a high content of humus in the surface soil and the
active portion of the humic matter is constantly renewed.

Paitu or soils with a bleached sub-horizon are formed by another pedogenic process under
rice cultivation. These soils are usually developed on red earth, high leached loess (The Xiasu
loam) or decalicified alluvial and lacustrine deposits. The development of bleached soil under-
goes three stages. At first, the iron-manganese coatings occured on the origin.;ll soil profile are
destroyed under the reduction potential of a submerged state, followed by the dispersion of soil
particles and then facilitated the downward migration of clay. Secondly, illuviation of clay
particles and ferro-manganous materials converts the reducing horizon into a whitish silty layer,
characterizing the typical feature of Paitu, which is under laid by a layer of clayey deposit
rich in Fe-Mn materials. Thirdly, futher development of the bleaching process makes whitish
silty horizon weakly acid and the colloidal fraction of this horizon shows a comparatively high
$iO2/Al,O; and low exchange capacity of clay, in comparison with any other parts of the soil
profile.

Recently, paddy soils are denominated as anthraquic soil, which is classified into five main
soil groups according to the pattern of soil profile and its water regime. They are permeable
paddy soil, side bleaching paddy soil, stagnating paddy soil, waterlogged paddy soil and percolat-
ing paddy soil.



