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Table 1 Climatological data of Aifisol-distributed regions in China

+ FAR | sicEm | B X RERR | wEEE| B ®
Mean PR
annual Precipita- Dept'h of Vegetation
tizﬁper- Accumul]ated tion Evaporation freeing

Soil c) temperature (mm) coefficient (cm)

REMEL —1—6 | 2000—3000 600—1100 0.5—1.0 | 100—250 | &jpEnFERcHk
EREGHEMEHKAEL| 6—8 | 3000—4200 500—1200 0.5—1.0 50—100 B RE AR
BAEABNEMEHKEL 15—17 4200—5000 800—1300 0.5—1.0 1] EH R R SFEZH

ETRMAT 12—15 | 3200—4500 500—700 1.0—1.5 10—40 | chaimr, %ot

o mgRg= THEREGD  5p o o080+ 2570100 - ), R ABECC), K
T

&2 HEHRELENE (USDA,1975) EHELRI)ERGPHXELN

Table 2 Alfisol in Soil Taxonomy (USDA, 1975) and approximate equivalents in
current China’s soil classification system

T ®m S KR E W B XN + oM

Soil taxonomy Correspondent soil in China

BB #EL (Aquall)

FErmEmaL (Albaqualf) Bt
Yt kix T (Ochraqualf) HRAGEER
BEaHRKkEL (Unbraqualf) boa=Rtd 178 ]
WmEME#HEL (Natraqualf) Wt FaiReTH

X EHMIEL (Boralf)
RIK Fik L (Cryoboralf)
BR2 siskst (Eutroboralf) REE IR
WEBERWiKIEL (Paleboralf)
Ei#k i+ (Udalf)

BHER RN AMHE L (Agrudalf) BHERIETI R

IR BHAME T (Hapludalf) 153 N 3: 358 |

BAFEMAMEL (Faleudalf) Hizvig

HEBMEMkEL (Fragiudalf) e ST
¥TRMEL (Ustalf)

BAHEETEMKEL (Heplustalf) WiEBRL

BAFETEMREL (Paleustalf) 1

B SR 1 S ARG 53 AR, o BRI 2 ot FT R0 H AR B RO YD SRR 4 25 (3% 2)), W4
EIFR 3 MM b 4o BEAFER NG EE L S KRG R T M L RYR SRk B3
B> Rt itk o 4 B M A A BB AR R b RO T B L R R A R, e o 1
FHEEAZANOLEBER — T R/HY, XX 2o
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B —H 138, B R AHES - BETEARD O IRTE, ARG EAEEEE
Wo BIIREERTHEMERZT, IRLEIHAIRER, H—Bo2d RE#E,
TIEEREHFITEE,.

=, WELER SR

(=) ZHRLBHBER
HFAEED RO R RESREFHERS I ENNEEEYERIR. R
HHEHBEIAT, SFRELBMOBE IR % 5—13 t/ha, 4iKH%H 1.5—2.0 t/ha?s &
S AR 0 01 1 02 BRIEXN AR EZELL. WENRRES As%, 8 AR
B, WEWRE(0 B)REE 1-—5 cm [HZE L,
%3 BPATHELARNT o BT A BHEHBRUERIE

Table 3 Biogeochemical characteristics of the 0 and A horizons in two

representative boralfs

THETES m B . .
Ash S$i0; Fe, 0, AlLLO, MnO CaO MgO TiO, K,0 Nz,0
Soil and (%)
vegetation Item °
BURT B FYR 7.84 2.40  0.70  1.57 0.17 2,14 0.41 0.23  0.02
[ [ 2 = 100 30.66 8.94 20.04 2.15 27.26 5.28 2.96 0.20
A B 68,32 7.48 15.91 0.39 2.20 1.43 0.92
iR /Y 13 gl & 0.45 1.20 1,26 5.51 12.39 3,69
RIS B FUR 17.40 10.50  0.82  1.06 0.11 3.58 0.38 0.28  0.09
AL 0 E 100 60,34 4.71 6.10 0.63 20.57 2.18 1,61 0.52
MK A E 67.31 5.61 16.64 0.50 2.27 1.19 0.77 2.95 2.57
=X 1 aivg S 0.90 0.84 0.37 1.26 9.06 1.83 06.55 0.20

1) Bioabsorptivity = 0 horizon element/A horizon

MRIVER R EE DK > S BH 8—18%, H Si 2§2.4—11.5%, ROBTRE
EREFY: Si>Ca> Al>Fe>K>Mn>Na, §EREEEWIY Si A8 B H,
YR ERE O BRSEABDPE—TREENLEGE 3)o HET Ca A4EHRY
4 12.4, Na 24 0.2, HRTENEYRKARFIN: Mg>Mn>Fe> Al>S8i>K >
Na,

BRUARS THE LELFNEREZRENLXT S, BEHENEWANER 18,8
BIRAB OB ED I HE, FENBHEREHEENRT REE—-ERRTRENE
T (2—10cem), HETHIBERIERGIAKRE R, 1 8 AWk 4 300 A0 RS 78 R AR
S HIASBREEERZLBRRERE THEKRT 150 RB/NT 1, EXELE@bg
— MG TREE BYREYYEN,FZOMN O ERABIUEENEDBESTRSHE B
BAERABRT LERAE DN —XF Eo.



406 + - =<4 i 31 %

() HHNEBRSES

AR Bk B TR A ERER T I R, EREEH X, X# R0
WABRER S E L EPRIERE. MNENCETORBEMBERREMNZERRTH
i, Bt BEATRPCEERENRENFERENMN ARR Bt EXBHIERE. 2
30 MEIENL T, BESARAKE (<0.00l mm) &BZHERFMALPH1.47,
FREWRIEME L4 1.88, MR EEEMKE 126 2.53, 58 13 MR EEN T BWHLR
SHAR Sy WT 45 R 48 <0.002 mm KRS BIIEY B/A> 1.2 BEH13%,HR27% Iy #
M2y 1.1—1.9,

4 R T B LR SR LW E, 7 4 MURERE R ESN S
BEREEHEAE B AL KENFE, BELABHENH, ERERBATIN L
hA—EBS 6 Bt E(nHEE EPERIREE L1 H) BIINRLEFERERR, R
ZROIE AR WA R ERIE RS, X—85 LEN SRE ST, ISEEELH
A5y RTHBEL L (Inceptsols) A TFEHAME,

F4 AR LOCERTERNERT DIE

Table 4 Chemical properties and clay mineral characteristics of some Alfisols

in China
T | g | Y WEA T
13 %ﬁ B & (%) %S (<1pm) Clay malecu- Hmﬁl)ﬁh
' pH CaCO, | Base- CEC | ¢ CEC/ lar ratio
. . satu- ay Clay Clay
Locali-| Hori- (%) ration| (cmol/ .
Soil | VY zon | kg | P $i0,/ | sio, |mineral
percen Al 0 RO
tage 23 273
BRRE mpr | A | 6.4 0 84.3 |22.69 | 8.8 | 2.58 | 3.26 | 2.49
WAL L,V
B 6.8 0 88.7 |11.62 | 16.1 | 072 | 2.82 | 2.02 | I
c 6.6 0 - - 3.8 | — | 3.0 | 2.2
%gﬁ?g Z #| A 5.6 0 71.2 | 28.16 | 11.2 | 2.51 | 3.50 | 2.60
H,V
B 5.3 0 20.2 |23.22 | 30.0 | 0.77 | 3.10 | 2.40 >
c 5.2 0 36.8 | 14.82 | 12.3 | 1.20 | 3.70 | 2.60
i%iﬁ?gf % %| A | 5.8 0 60.4 | 7.15 | 10.6 | o0.67 | 2.83 | 2.31
Ey H,V,K
B 4.5 0 52.9 | 9.54 | 31.5 | 0.30 | 2.66 | 2.10 | V>
c 4.9 0 59.8 | 9.80 | 27.8 | 0.35 | 2.56 | 1.97
?giﬁﬁ B OB | A 7.1 <0.2 | 100 14.3 3.30 | 2.53
B 7.1 <0.2 | 100 28.9 3.30 | 2.48
H,V
Be, | 8.2 16.3 | 100 8.1 3.60 | 2.81
c 8.2 19.2 | 100 11.0 3.70 | 2.77

H: BRAERE, 1) H=XZ8; V=HKF4; K=§FWAa; 1= F{HAE,

1) <0.002mm kil =<0.001mm #5% +1/3(0.005—0.001mm) “@A¥i .
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Table 6 Evaluation of profile development of the 3 pedons in Table 5 by
chemical analysis
FHRE FHRL
ks 1 kR
wmE | WAk RO
] j=3/4 NER f k F N F+N O |O+N
) . Depth Cclay g/ Gain or
Soil |Horizon loog Soil)] (8 | ® (® €] (8) |loss of | (g) | (&)
(em) clay(g/
100g Soil)
BRI R A 5—13 8.8 7.54 1.03 7.26 3.80 11.06 —-2.26 96.18} 99.98
s Bt 25—58 16.1 5.80 1.01 5.12 3.49 8.61 7.49 88.30{ 91.79
¥t
C 90—140, 3.8 0 1.00 0 3.80 3.80 0 96.20[100
BERER A 0—6 11.2 4,82 1.04 4.34 22.38 26.72 —15.52 | 90.07|112.44
AB 6—16 9.0 1.07 1.01 .98 22.6 23.67 —14.67 1.32{114,.00
T 0 9 14 91.3
Bt 35—45 30.0 0.17 1.00 0.12 17.46 17.58 12,42 | 70.28] 87.74
Be 60—70 19.9 0 1.00 0 19.90 19.90 0 80.1 100
BRERE A 0—13 10.6 51.80 1.71 25.89 19.24 45.14 —35,.54 | 49.98] 69.22
e AB 13—26 18.4 28.54 1.05 31.06 41.92 72.98 —54,58 |108.86{150.78
At >
Be, 26—45 20.6 28.02 1.05 29.38 40,37 69.75 —49,15 |104.85|145.22
B, 45—68 31.5 20.43 1.06 16.60 31.28 47.88 —16.38 | 81.25[112.53
C 68—108( 27.8 0 1.00 0 27.80 27.80 \] 72.20[{100
B £ NMED 100 SIS EERNERE; K ARART; FAHWUEENERROEESE: N
HARBMYHORTSE; ONAERPERRNEVIER.

e ETHE DS HFAREEENTERBIAN L&A E S DI
A5 BUAERL, DL B R B DI R A RAE B T S04k XA LR B FM T, I
KRR TR B, MRBSRERERD, #5 &3 MREE AN LREBNEE
SBIHTER, B 1 Barshad WEMHHE TIRMRE A MFHARK. E6AHT

Eutroboralf Hapludalf ] Pa!cqc}ajf
WA EE & BATREHEL (07 eml/ ) 35BS L
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Fig. 1 Comparison among clay formation processes from constituents released

during weathering
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Arge WRERZEH, MM oiE L3R FRENKE £, BEMNINARKEH
mT 7%, A7.5—49.2g/100g, XRBT HBEFRARMELTEBILAREME Q&
o (A DRBT L& XA B A RARBRY, % rih s £ RH 2 B i EkE
TARESKNN, BESIENM;MBRFEEANELEEDIAEMREK, AR BEK
RPN 28
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Fig. 2 The moisture regimes of two representative Alisol pedons
AN TRFZ . EORKBINRMNEER(XE, MENEX), Bt RHKISETEY
12—16% (Y THEHERE), BF% 23—30% (MY THEKKR), £EH KO E
60 em DI ERH I SK B4R 22—28 %, % T HURS 2D T H M#E KB

1) BMEZE, 1963; RHIRKSREMBEEE, PEHLIHELE_EERELIRI
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REKETTURZITELENERM HNER, —FRN L HEBEE, TEXSH
FHEMAARAE, M5 A%F 6 A LA, RRERMK, H TMEREL TR, Ko &
BEHAD; 7 RUEH#ARE, BEEERER, £KEMN, HEKIHLTHRIRHR
;9 ALUEET M, FMEBITHEM , REERD, AN @A 8K, BTHATH
BB YIRAKEES R, TEEKBRBE6C% DL L, BRI TAKSSEERK, 20cm
ATFEZE 35%,40 cm DATFFEZE 25%, 60 cm LUFIEZE 15%, HIM0 7R W3 ;- k&R
HER Bt EMNAE. YHFMBRERZE, RBETHR, LEAKFEEABETHD,

M, & % & 1T

RERM A AR R B XA E A B RS R U
L RS R EM IS 150, KEBABF R M, RET YD R, RETWHRK

®7 RitARLERITROIS

Table 7 Movement of elements in weathering and pedogenetic process

Soili! PEJHE ‘N%‘o §i0, | Fe,0,| A1,0, | TiO, | MnO| CaO | Mgo | K,0 | Na,0
TEEERE (A/RY)

REwE L 1 0.87 | 3.73 | 1.29 | 1.56 | 2.37 | 7.68 | 4.34
2 0.91 | 2.36 | 1.62 | 4.76 | 2.00 | 4.46 | 18.30

3 0.97 | 1.28 | 1.07 | 1.33 | 7.00 | 1.54 | 1.61 | 0.87 | o0.67
(fv*?% 0.92 | 2.46 | 1.33 | 2.55 | 3.79 | 2.16 | 8.08
TEREEFT Mg>Mn>Ti>Fe>Ca>Al>S5i>K>Na
I 4 0.95 | 1.71 | 1.16 | 3.78 | 2.00 | 3.38 | 5.56
Bt 5 0.99 | 2.27 | 1.05 |16.50 | 0.83 | 2.18 | 3.25
(fv*?% 0.97 | 1.99 | 1.11 |10.14 | 1.41 | 2.78 | 4.40

TRERFF Ti>Mg>Ca>Fe>Mn>Al>Si

TRERBEH (B/R)

1 0.80 | 4.50 | 1.45 | 2.08 | 1.00 | 1.52 | 4.43
BEMEL 2 0.90 2.47 1.75 4.86 1.60 3.00 | 11.79
3 0.98 | 1.34 | 1.12 | 1.28 | 1.13 | 0.68 | 1.e5 | 0.80 | o0.69
EIE 0.89 | 2.71 | 1.44 | 2.74 | t.24 | 1.73 | s5.89
(Avg)

TR B EFA Mg>Fe>Ti>Ca>Al>Mn>Si>K>Na

4 0.9t | 2.58 | 1.35 | s.22 | 1.40 | 1.33 | 9.29
. 5 0.96 | 2.98 | 1.18 | 9.75 | 0.67 | 1.94 | 3.34
HEAEBEM
L ei@EAvg) 0.94 | 278 | 126 | 7.48 | 1,03 | 1,64 | 6.32
;ﬁﬁﬁﬁﬁ Ti>Mg>Fe>Ca>Al>Mn>Si

1) R E3Rg#, N 7ER H.
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DA 3 R AL A R AR LR A B AYIE . & 7 BURH TR AERALFIER £33
BB, Ti. Mg 1 Fe f£AEM Bt BHAENESE,M Si M Al BT#ME, X&
BT 5BRRLPARYCENKREHEAR RETHH Fe )RR SEAMEEMS
Sy ELE RS BT RR A R AR T, B — I TR R RO AR AL

LHEAENREREAS,BEBHEY 10—30cm, FHOOKIR L, A BBRE, Bk
REWBEA TR, A E LH RSERE,

L. EEM LT MAKSEEEAD, AL BREANTHRREG, REARANAE
ERARES. Ry e R 5 7 R, (e KRB AR R ™, o e
¥ Si, Fe F1 Al £BEM BC EFHENRRY, BRBERAHFIARERL, UK
WRE B ENERNEZNEFRENR IR EE,

L REFIRSERS, BRKEL—8N1-3%, EEZLHUNT 20cm, HESE
ERERREMELN 6% RER, AREREE<2Scm (LEKEE>75cm ), EET
BRERRENEERE, RERS BB EATER, 0—20cm 50—100cm + EK
JERAEELL>0.4, T EHE K.

5. LHRBBEREE S (20—30cmol(+)/kg), MTRERD, EEKXKLXN 10cmol
(+)/kgo FERBMYFBEFH Ca** 5 50—60%, H kR Mg**, & 10—-20%" R
EXMNEBZHEARS BREMMEN 1.24—3.20, % ks L0 51E50 2.79, B W
w1A1.83, RELERMENKTS0%,

. W B

HTREERSEHEWN, FEOKES L SEEHL S XERENESA. &%
oA REHSHRK, - SHXOREREBEMEK AL MBI ELFRERE, 1B
BT KSR, NESKRBEALEERSERX A, PEMKENE ERER
T BREEARAHE.

HR,BEEK) IR EERAER, REfm-tsEsnE, HE#HED F,0, f
ALO, B ZI K Si0, R BEMAEXN EAREBRBE— TN BA T IR, ey
HP R RER R,

B, EREEAMKE LR, Bt BHARRESEEMHAE A RNEER XK. EHEB
BERFEHEE % 30—80 cm, MZEEEH 20—50 cm,

g * X K

Vs, 1981 A B HARRE SR MRGENHE, TR, % 38 1, 1-30 |,

1.HET, 1978 RERILEHHRKRRN L SRR EEI <« 511, $—16 5, B2 IR,
3.EEF, 1959 EIERSMELMPIRRS SR LB BN NS R, LRAFER, 3 271—282 5,
N, 1963 WRARLTHERESL, EMERE 1L E 28, 1129 7],

5.FRR, 1980 thiEHHK 5B, LM FIR, 3 18 3% 1 48, 1825 J,

6.k TR, 1980 hERILRY Hil, 69—106 T, BFH IR,

T-GREAAR, 1981 RUSHMARKGER LERSERRERTERILLRITI. MMEIHR, %8 36 %1, 47—55 &,

1y shiXeh, 1984 MAGHE N KRG RO TRER .
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PEDOGENIC PROCESSES AND CHARACTERISTICS OF
ALFISOLS IN CHINA

Xiao Duning and Xie Zhixiao
(Instizure of Applied Ecology, Academia Sinica, 110013)

Summary

Alfisols are important soils in China. They occupy about 1.25 million km? or
about 13% of the land area. Dark brown forest soils, burozems, yellow-brown earths,
and drab soils in temperate China are identified as four major great soil groups.
According to the criteria given by soil Taxonomy, these soils should belong to Alfi-
sols. Additionally, Baijiang soil is identified as a special kind of Alfisols, proba.-
bly Albaqualfs. These are mostly forested soils with a return of organic matter,
estimated at 5-—13t/ha/yr, to the soils from a mixed temperate forest. In terms of
elemental bio-cycling Ca is prominent.

In a comparison of 30 profiles, the average rate of clay (B/A) was 1.47 for cry-
oboralfs and Eutroboralfs: 1.88 for Hapludalfs and 2.53 for Paleudalfs. From Eu.
troboralfs to Paleudalfs there was a difference of 7 times in the average gain (or
loss) in clay during soil development. Hapludalfs, Cryoboralf and associated Crya-
quepts differ considerably in the moisture regimes, but the amount of water is
always enough to cause a significant leaching. During the weathering and
pedogenetic processes-TiO,, Mgo and Fe,0; are accumulated, respectively, in both A
and Bt horizons; But $i0O, and AlLO, tend to be leached from the solum.

Probably owing to the influence of the monsoon climate Alfisols in China have
developed to have some differences from those in the U. S.. First, the E horizon
of Alfisols in the U. S. is not as prominent as in China. Secondly, the movement
of Fe,O; and AlLO; in the profile as well as the relative accumulation of S$iO, in
the surface might reflect a long pedogenic process. Thirdly, many B horizons in
China average 30—80cm in thicknes, whereas in the U. S. the average is close to
20—50cm.

Key words Alfisols, Pedogenesis, China



