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Table 1  Pedological description of the soil profile at Qianfang Village, in the upper reaches of the Hanjiang River, China

IO LS

Horizon Depth(cm) Pedological description of the soil profile

WARE (SYR 774, T35) WD Fise £ RCIREE A, it 2L, A7 A AN AL B AR DA 3%, D A IR 3 I it

A 0~20 Dull brown (5YR 7/4, dry), silty clay, granular structure, loose and porous, large volumes of fine and plant roots. No car-
bonate reaction

AB 20 - 90 M@ (7. SYR 5/4, T3, B BB 4, B YCR S5, 5 2 LB A 40 AR, DRk R 36 2 1
Dull yellow orange (7.5YR 5/4, dry), clay silt, massive structure. Some fine pores and plant roots. No carbonate reaction
SELLARE (5. SYR 374, T35 Bl Btk - MHDIREE 0, 58 92, 204 (0 Bk A BT R I 2 &, 45 4 7R T o o 40 43
@, JoRR PR AR R

Btl 90 ~ 160
Bright red-brown (5.5 YR 3/4, dry), clay loam, prismatic structure, compactness. Rich red-brown Fe-Mn clay coating
and red-brown inside the structure. No carbonate reaction
ML RR (5. 5YR 374, T2 B b R PCIRET I B0 R 52, 200 (0 8k B RO IBE IR 2 77, B M IR N B3R T BuL, o8
I &N

Bi2 160 ~230
Dull red-brown (5.5 YR 3/4, dry), clay loam, prismatic structure, very compactness. Rich red-brown Fe-Mn clay coat-
ing, the color inside the structure lighter than those of Btl. No carbonate reaction
WA (7. 5YR 5/4,T3) B abHE L POIR S5 1, 20T E A7 /2 it A 6 FOR0 RS, (5L 45 44 7R P9 475 O ot R €5, TE i
R A S

BC 230 ~280
Dull yellow orange (7.5YR 5/4, dry), silt loam, massive structure. Some brown clay coating at fracture surface, but Dull
yellow orange inside the structure. No carbonate reaction
MR (7. 5YR 5/ 4,1 3) R0 HE b, B BOHCR 25 R T8 B0k R, 0 19 A SR, L TR Pk R 4 A%

C 280 ~340  Dull yellow orange (7.5YR 5/4, dry), silt loam, homogeneous massive structure, no clay coating, no carbonate reaction,

but some carbonate concretions at the bottom of the profile
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Fig. 1  Particle size distribution curve of the soil profile at Qianfang Village in the Hanjiang River valley, China

7 Note: 2A: Zifb 2 245K Structure of argillic horizon
2B: Fift EAIEZ Micromorphology of argillic horizon
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Fig. 1 Argillic horizon characteristic of the soil profile at

Qianfang Village in the Hanjiang River Valley, China
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Fig.3 Particle size frequency curve of the soil profile at

Qianfang Village in the Hanjiang River Valley, China
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Table 2 Particle size composition of the Calypani-Udic Argosols in the Hanjiang River valley, China (% )

DU 28 Hb X o ) g 70 3 2 0 9 v -
B Hanjiang River Valley Typical Calypani-Udic Argosols inEast China
Horizon Fioki biiE A g R . Bhokr kL A
Clay Silt Sand Gravel Kd" Clay Silt Sand Kd"
<2pm  2~50 pm 50 ~1000 pm  >1000 um (pm) <2pm  2~50 pm 50 ~2000 pm
A 8.57 77. 69 13.74 1.78 0.11 18.0  27.1 66.7 6.2 0.41
AB 11.37 81.74 6. 89 0.17 0.14 11.2 33.1 58.2 8.7 0.57
W2
Eluvial horizon ~ 10. 70 80. 77 8.53 0.55 0.13 12.9
(A +AB)
Btl 19. 34 77.51 3.15 0.01 0.25 6.9  40.1 56. 4 3.5 0.71
B2 18.32 77.08 4. 60 0.01 0.24 7.1 37.1 57.5 5.4 0.65
k)2
Argillic horizon  18. 81 77.29 3.90 0.01 0.24 7.0 38.6 57.0 4.4 0. 68
(Btl +B2)
BC 10. 67 76.58 12.75 1.12 0.14 13.9 34.5 58.7 6.8 0.59
C 7.32 74.56 18. 12 2.44 0.10 16.5
K3, 1.76 0.96 0. 46 0.02 1.85 0. 54 1.17 0.98 0.51 1.19
K, 2.57 1.04 0.22 0. 00 2.40 0. 42 1.12 0.97 0.65 1.15
Kss, 7. 44 5.50

1 :Note:1) Kd - i ki/#3 b Clay/Silt;2) Mz - -4 ki 18 Average particle size;3) K, = #ifb )2/ % ]2 Argillic horizon/ Eluvial horizon;
4) K, =F#ifb)2/ 1} i )2 Argillic horizon/ Parent material horizon;5) K; = 21k )2 Bk & & — W% )2 358 & & Argillic horizon clay content -Eluvial

horizon clay content
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Table 3  Physical and chemical properties of the soil profile at Qianfang Village in the Hanjiang River Valley, China
o DULLHb X/ v [ 2R 3B
BUUL T 434 SERS AT M
Hanjiang River
Hanjiang River Valley East China
S 2 Valley East China
. RS Peok i i FRAR i FRAR
Horizon Vi L CaCO 4 Fe 1 2) e 1 2)
agnelic 0SS on al ¥ % ¥ B %
gnene o U fowl Fe Rbse R HHEC g RECOWEC e e g
Susceptibility ignition (g kg™') (gke") Eluviation  Residual . Eluviation  Residual
(10 %m? ke™') (gkg™") 858 coefficient index 8 %8 coefficient index
A 206.0 22.0 1.56 42.83 1. 04 0.32 5.69 37 0.36 4.18 1.16 0.90 1.36
AB 148.5 14.5 1.23 39.07 1.03 0.33 5.54 42.40 0.29 5.18 0.92 1.11 1.07
Btl 272.0 22.9 1.23 44.17 1.17 0.30 5.81
Bi2 128.5 19.8 2.00 44.45 1. 00 0.30 5.83
HiLz
Argillic
198.2 21.3 1.63 44.31 1.08 0.30 5.82 47.70  0.26 5.84 0.93 1.17 1.00
horizon
(Btl +Bt2)
BC 79.2 17.6 1.95 43.23 0.90 0.31 5.35 45.00 0.28 6.01 0.96 1.13 0.05
C 68.0 8.1 1.36 40.95 0.77 0.34 4.82
K3 1.22 1.31 1.32 1.13 1.13 0.92 1. 05 1.13  0.88 1.13 1.01 1.29 0.82
Kyyy 2.19 2.63 1.20 1.08 1.52 0.88 1.21 1.06  0.93 0.97 1.02 1.63 0.91

1 Note: 1) k¥ & % Eluviation coefficient = (CaO + K,0 + Na, 0)/Al, 053 2) 58 FLHE £l Residual index = (Al,0; + Fe,05)/(Ca0 + MgO +
Na,0); 3) K, =Fifb)Z/i¥#% )2 Argillic horizon/ Eluvial horizon;4) K, = Fifk)Z/ i)z Argillic horizon/ Parent material horizon; 5) K, = /LA
A 34 Fe it/ vp [ 4K 526 298 E KA + HF 4 Fe 4 Total Fe content in Calypani-Udic Argosols in the Hanjiang River valley / Total Fe content in
typical Calypani-Udic Argosols in East China; 6) Kg = 3L 45 - 58 75 22 850/ i [0 A 940 8 45 0 ¥ B % - bk % R 2K Eluviation coefficient in Ca-
lypani-Udic Argosols in the Hanjiang River valley / Eluviation coefficient in typical Calypani-Udic Argosols in East China; 7) Kg = {3 VL7 2% £ HE5R L
F58 K0/ v [ 75 3B 28 0% 3 0 ik 7 1 5% FR 35 %K Residual index in Calypani-Udic Argosols in the Hanjiang River valley / Residual index in typical Calypa-

ni-Udic Argosols in East China
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Fig.4 A-CN-K triangular diagram

SRS HCHE R (3R 3) DU 4% R b R AL 2
R 22 B 0.30, /T B bk 3 J= AT R i
JZ 5 M5k AR AR RO T B AR A R AR B B

JZ 5 Fe St T L0 Z RS EE 2 o X
T AR AR AR 2 DR ST, R ML B P, AU B2
2 — 2R AR U AR R A A R, T L G i R
— B FR AR, XA ECT Fe
AL FiAL R — 2 TR M g 4R, A %2 B0
P 35 M T iy 3 A A A B A N A
58 ZU A R R

3 % i

DU L P 70 45 B B — i — 2 Th) O s 1Y £ 1
HA A-AB-Bt,-Bt,-BC-C il T #4  ; Hog £ N = 51
A - — 2, RA“HE"2WZ, £ LIRS T
2 v AT U] Sy 286 2 B 0 AR 5 DUYI b i T A T B
I I B T TR R L5 v T i Y Rl 3 i 9
T EA R T e R 8 BRI A,
e U A B/, XA R B2 Ak A I A T B9 0 0 B B
i At B YR R AR AR, ORI v 2 A KA
SR

2 % X B

(1] fE%, #FpiE. RS dbat: Rl bk, 1987, Xiong Y,
Li Q K. Chinese soil ( In Chinese ). Beijing: Science
Press, 1987

[2] Ik, Bevy L. dbst. Bhazdipitt, 1992:68—110. Guo
7 Y. Shaanxi soil (In Chinese). Beijing: Science Press, 1992
68—110

[3] zBFM,BREM. hHE R0 doat: B % Wi,
1999 .3—65, 539—544, 576—604, #* 1629 ( J1 92—2
), ¥ 16-31(7592-2 1), 16-33. Gong Z T, Chen Z C.
Chinese Soil Taxonomy (In Chinese). Beijing: Science Press,
1999 :3—65, 539—544, 576—604, Table 16-29 ( Profile Su-
92-2), Table 16-31( Profile Su-92-2) ,Table16-33

[4] EMRE, 8, h5, % SRR S 4 B0k I IR A 0 R
YRR S R0 . AR ROl R A 2 4R, 2003, 22(1) ¢
30—34. Wang Y J, Huang L., Hong J, et al. Characteristics of
elements and clay minerals of argillans in yellow brown soil and
yellow cinnamon soil (In Chinese). Journal of Huazhong Agri-
cultural University, 2003, 22(1) : 30—34

[5] HE%T, WES. 508 b FEwE 206 o 5 S AR .
+ 322, 1994, 31(4) : 403—412. Xiao D N, Xie Z X. Ped-
ogenic processes and characteristics of alfisols in China (In Chi-
nese). Acta Pedologica Sinica, 1994, 31(4) . 403—412

[6] TAF, L%IE, TIN5 KESEKELSRESTE
ZWWRIERFSE. L3R, 2004, 41(6) : 845—853. Yu D S,
Shi X Z, Wang H J, et al. Characteristics of references between
GSCC and CST for GSCC-luvisols (In Chinese). Acta Pedologica
Sinica, 2004, 41(6) ; 845—853



28 S 50 %
(71 e, thgae, Roist. FRE A0 8 8 UK & 1Y 8 Whg. LA, 1998, 35(3): 313—320. Wu K N, Li B G,
FRIE RIS 00 Bh R S W A AR R 9. B R RO R AR Xu S R. Study on soil genera of udic luvisols in north subtropical
1%, 1990, 13(2):92—95. Zhou HM, Xu S R, Zhu K G. The region (In Chinese). Acta Pedologica Sinica, 1998, 35(3):
properties of the clay and mineral of yellow brow soil and yellow 313—320
soil derived from loesses in northern subtropical region in China [17] RwT, K, 24M, & BUEMKIEATS HE LA
(In Chinese). Journal of Nanjing Agricultural University, 1990, IR ST . AR I A 1+ SR 24,1994 )3 (1) : 35—40. Wu K
13(2) : 92—95 N, Mi Q H, Li L L, et al. Environmental changes and pedogen-
[ 8] JAMER, Bk, Kyrst. FREL TR R LR ATNH - esis in southwest Henan Province (In Chinese). Tropical and
HERG - ad BRAR . B R AR KR, 1991, 14 (1), 47— Subtropical Soil Science, 1994, 3(1): 35—40
53. Zhou H M, Xu S R, Zhu K G. The features of the forming [18] W EHNE, War2t, il , 55, By 4 g b X + HE 3ok 4%
process of soils derived from loeses in the northern subtropical PERESE. PHAb AR MR BB K22 . H AR B 2# b, 1998, 26
zone of China (In Chinese). Journal of Nanjing Agricultural Uni- (4):54—59. Chang Q R, Feng L X, An S S, et al. Soil clay
versity, 1991, 14(1) . 47—53 characteristics in Hanzhong area of Shaanxi Province (In Chi-
(9] Ruese, R, XAIK. a7 iF + 49 1 JL SR nese). Journal of Northwest A&F University; Natural Science E-
HEE R ,1994, 25(6) : 241—244. Xu SR, Wu K N, Liu Y Z. dition, 1998, 26(4) : 54—59
Views on establishing Alfisol order (In Chinese). Chinese Jour- [19] W EH:, War 2, @M. pevgnrh £ He bk K= E A% E
nal of Soil Science, 1994, 25(6) ; 241—244 SCRFSE. L BEEAR, 1999, 30(1) : 14—16. Chang Q R, Feng
[10] 25, W0, dhf, &, ZHBEEEOL -2+ — 5 L X, Yan X. Soil iron oxide and its genetic significance in
L8 K A ) A R RS Y A U e ) S AR .+ Hanzhong in Shaanxi Province (In Chinese). Chinese Journal of
HE2Z4R L 2012, 49(3) ; 220—229. Cai FP, Hu X F, Du Y, et Soil Science, 1999, 30(1) : 14—16
al. Pedogenesis of yellow-brown earth-red clay profile in Langxi [20] W PRHE:, MusHL, @M, 4. KB L R R R ILAE
County, Anhui Province and paleoclimatic change in the Yangize KB ERT. PUACARAMBHE R 2z 2 4. B ARBE 22, 1997,
River Valley, Southeast China in the late Quaternary period (In 25(6) : 89—93. Chang Q R, Shang H B, Yan X, et al. Dis-
Chinese) . Acta Pedologica Sinica, 2012, 49(3) : 220—229 cussion on the relevant problems existing in the study of the soil
(1] 5, XI5, XL, . Fe( 1) fE7E S &AL - 51t on the North slope of Daba Mountain (In Chinese). Journal of
AEEYMNIE KRSk, HHE, 2010, 47(6): 1134— Northwest A&F University: Natural Science Edition, 1997, 25
1143. Wei SY, Liu Q, Liu F, et al. Formation and transforma- (6):89—93
tion of iron oxide-kaolinite association in the presence of Fe( I ) [21] @A, 25 3CF%. Wb 0p B fham ) O 0 i S0 50 DY 20 Hb E N
(In Chinese ). Acta Pedologica Sinica, 2010, 47 (6): MR PR B, VLI %y, 1995(4) : 3—86. Huang P H, Li W S.
1134—1143 Landscape, Quaternary strata and buried environment at estuary
[12] iy, $AfE, XIAHRE, 6. ZHEI)T K EX LA A of the Quyuan River in Yunxian County, Hubei Province ( In
SREMAERG R P AR, L, 2006,43 (1) Chinese) . Jianghan Archaeolog, 1995(4) . 3—86
8—16. GuY P, HuD C, Liu F C, et al. Correlation of soil taxa [22] LEE. DUKMA K L H LT L. 4R, 1956, 22
of hilly region of Xuanlangguang of Anhui Province between Chi- (4):295—321. Shen Y C. Landscape and its development his-
nese Soil Genetic Classification and Chinese Soil Taxonomy ( In tory of Hanjiang River Valley (In Chinese). Acta Geographica
Chinese). Acta Pedologica Sinica, 2006, 43(1): 8—16 Sinica, 1956, 22(4): 295—321
[13]  BREASE, sk . d s a7 51 f4 i e o HAE 4 3K 2R B 5 (23] peehih, s e, AR, 45 DUIL b e 45 207 i KU o 4
g .t EsE R, 2011, 48(2): 419—428. Chen L M, T HC R W s R AE . MR 4R, 2011, 66(11) ; 1562—1573 .
Zhang G L. Soil chronosequences and their significance in the Pang J L, Huang C C, Zhou Y L, et al. Holocene eolian loess
study of pedogenesis ( In Chinese ). Acta Pedologica Sinica, and its pedogenic modification in the Upper Hanjiang River Val-
2011, 48(2): 419—428 ley, China (In Chinese). Acta Geographica Sinica, 2011, 66
[14]  REBE. BAFHEREE L7 LRGP iy s/ /i + (11): 1562—1573
ARG 21HE. dLaC Bl 2E R Ak, 1992 :182—189. Zhang [24] Pang ] L, Huang C C. Mid-Holocene soil formation and the im-
J M. Status of yellow brown soil and yellow cinnamon soil in pact of dust input in the middle reaches of the Yellow River,
Chinses Soil Taxonomy//A discussion of Chinese Soil Taxonomy Northern China. Soil Science, 2006, 171(7) : 552—563
(In Chinese). Beijing: Science Press, 1992 ,182—189 [25] Scarciglia F F, Teribile F, Colombo C. Micromorphological evi-
[15] SRRE MBS, o7, DU 20 % 4 5 A0 2 Wi AR AE Fl & dence of paleoenvironmental changes in Northern Cilento ( South
G/ /M E LR G A e, dU A B2 AL, 1994 Italy) during the Late Quaternary. Catena, 2003, 54 (3):
268—275. Zhang ] M, Xu S R, Wu K N. The diagnostic fea- 515—536
tures and classification of main soils in Hanzhong basin//A new [26] Chen T H, Xu H F, Xie Q Q. Characteristics and genesis of
discussion of Chinese Soil Taxonomy (In Chinese). Beijing: Sci- maghemite in Chinese loess and paleosols. Earth and Planetary
ence Press, 1994 .268—275 Science Letters, 2005, 240(3/4) : 790—802
[16]  RyoT, 55, AR, AU HIF W I o £ iy )8 & 43 [27] BRVEIIE R IR, b X AR, P2 Bevy AR



6 Y] Ve 2Dl A5« DUTE Ui 03 L — 0 i 7 L S A9 12 W J2 4 ik K g 36 29

Ji#t,1981. Department of Geography, Shaanxi Normal Universi- [30] Fr&h, X, MEHFK, 4. BT i REB AT b7 B4 il it
ty. Geography of Ankang Region (In Chinese). Xian: Shaanxi KK SCAERF9E . KT I R 5 M 8, 2012,21(5) ;: 533—
Peoples Publishing House, 1981 539. Qiao J, Pang J L, Huang C C, et al. Palacoflood hydrologi-
[28] PBRVHIIVE K= R, W X B . PEZ . pevg AR cal study in the Qianfang Section of Yunxian County in the upper
[t ,1981. Department of Geography, Shaanxi Normal Universi- reaches of the Hanjiang River (In Chinese). Resources and En-
ty. Geography of Hanzhong Region ( In Chinese ). Xi “an: vironment in the Yangtze Basin,2012,21(5) : 533—539
Shaanxi Peoples Publishing House, 1981 [31] WikE M5, ka8, %, e As 58 8O A H oo 1t
[29] R BE R 50 S0 50 07/ i [ B 4% B 76 22 06 5 RS 25 DL e A TR . b2 TT 4, 2003, 10(4) : 539—543. Feng
WESERT. b Ebw o 18 0 . 7 a0 9 At A, 1989 Insti- L J, Chu X L, Zhang Q R, et al. CIA (chemical index of altera-
tute of Soil Science, Chinese Academy of Sciences and Xi’an In- tion) and its applications in the neoproterozoic clastic rocks (In
stitute of Optics and Precision Mechanic. Chinese standard soil Chinese) . Earth Science Frontie, 2003, 10(4) : 539—543

color charts (In Chinese). Nanjing: Nanjing Press, 1989

SOIL DIAGNOSTIC HORIZON CHARACTERISTICS ANDITS
SIGNIFICANCE IN THE UPPER HANJIANG VALLEY, CHINA

Pang Jiangli Huang Chunchang Zha Xiaochun Zhou Yali Qiao Jing Zhao Yanlei

( College of Tourism and Environmental Sciences, Shaanxi Normal University, Xian 710062, China)

Abstract To elucidate diagnostic horizon characteristics of the soils derived from loess in subtropical environment on
the southern slope of the Qinling Maintains and their significance in soil classification, a soil profile was selected on the
first fluvial terrace in Qianfang Village of Yunxuan County, the upper reaches of the Hanjiang River, for investigation of
profile structure and analysis of particle-size distribution, magnetic susceptibility, major elements, minerals and mcromor-
phology. Results show that the soil distributed in the Hanjiang River Valley has an A-AB-Btl-Bt2-BC-C profile structure.
The 90 ~230cm horizon (Bt) of the soil profile is clayey loam in texture and prismatic-bloky and compact in structure,
and its structural planes are covered with red brown Fe-Mn clay cutan. Microscopic observation reveals that this horizon is
dominated with illuvial clay, mostly in the form of cutan and various shapes of optically oriented fibrous clays, too. Its
clay ( <2pum) content reaches 18.81% , which is 1.76 times that in the overlying leached layer (10.70% ), and 12. 57
times that in the underlying parent material layer (7.32% ), suggesting that the Bt horizon features an Argic horizon and
the diagnostic characteristics of a clay pan and is comparable with the typical Calypani-Udic Argosols in China in argilliza-
tion degree. Its clay minerals are dominated by illite and some kaolinite. The soil is still at its late decalcification stage of
the weathering process, has not yet any significant sign of allitization, and is moderately weathered. The soil can be sorted
as Calypani-Udic Argosol.

Key words Hanjiang River Valley; Argic Horizon; Calypani-Udic Argosols; Weathering intensity
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