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Table 1 Soil-forming environment of the selected soil profiles
il P T LR HEH (m) HuS B AR T3
Profile Location Longitude & Latitude Elevation Terrain Parent material Land use
61-134 ] E X G5 36°52'54" N, 110°5'56" E 826 B PRV TE 3R M B it
61-129  TUE=JIHBESCEKER  37°4133"N, 109°56'55" E 925 T+ R AT IR R et
61-012 FAEES ERITR 39°31'11.5"N, 110°59'1.8" E 960 W ERAIEIIR AR Bk, Rk
61-125 (R W SPER A A 38°3'38" N, 110°16'25" E 1016 A+ R IRER L A TR EWR b
61-133 TH EL S B SR 37°28'41"N, 108°5'61" E 923 H A EREER L AR R b
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Typical geographic landscape (upper part) and soil profiles (lower part) of dam silty soil
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T RRE B AR R AR, REAE I A ULER
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212 M Lr3@megp@ieFrR mE2LE
W, IR 4 O T o A | R
B, HAPEREIE 61-012 AN, HA I +
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gkg!) , THIMA 61-012 7 F AN THIEIEFI, ZH
FLE BRI Je LR AL, 22 L IERPRL S
Fefldesn; HIEAEAT 112~ 1.60 gem Z[A],
PIER 1.36 g om™, Pk i B SRS AL,
TR E 1, pH A F 8.40 ~9.80 ZfH]; +
BENR SRR 1.33~8.92gkg !, FHIE R 3.89gkg !,

FITE 61-129, 61-012 H#A-F-2%, K CSFAF4F, K
FHFaORE L, HIERE A YR S EE; CaCo,
FEANT 194~1735 gkg' Z 0], SEBERK,
FEAE T R AR I B R SR PR A
P, HHIAZR Z R SR T 0.11 ~3.12 gkg!
I, SRR, H IR S
Bb, HAHI 61-129 RIZGEHEL S E#T 2 gkeg s
2.2 BHIERISHHE

221 HEELSSHAZE WK RRME, EEN
5 R R R 2 M2 R OGREERZE .
BOEZE) Mgl g (BB ) o (1) R
)2 BEEUAL R m A A TR RS AE 30 ~
50 cm, HIHEAWZWiRZWRRIMEBAT L, Fit
HIWr IR ERIZ, (2) MBZ: &I 61-134 15k
BREEMS, NIy RER, KRE4dFE,
T T AN, AR R R, WS A R IRES
HATBEBS, RENEEZ. (3) HHH%. &
I 61-129 A —ZWIRERT 15 em, H&#HEH
it 2 gkg, HUIRMERRIRE N EEFIIS
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Table 2  Profile characteristics and physical and chemical properties of the tested soils

AR CaCO,Fr i

il KR Wi g (T3&) ihﬁ%ﬁiﬁi (FINS BH *ﬁﬂ aah RE . pH  Soil organic Total soluble
. Depth Neogenic soil o . Sand Silt Clay  Bulk density
Profile  Horizon (cm) Color (Dry) body Soil intrusion ke’ (eke?) (eke) (g em) (H,0) carbon salt
(gkg™) (gkg™)
61-134  Apl  0~18cm 10YR 6/4 - KREFAEYRR 2567 5735 169.8 121 8.70 423 80.3
Ap2  18~28cm 10YR 6/4 - TEEAEYRA 1637 6390 1973 1.52 9.10 4.87 80.4
Bw  28~60cm 10YR 6/4 - PEEAYRA 1320 6533 21438 1.55 9.10 3.48 80.1
BC 60~120cm  10YR 6/4 - DEEAMYMRERE 1322 6544 2134 137 9.20 2.90 85.6
61-129  Ahz  0~25cm 10YR 6/3 - KIEEAMPMRER 2059 6046 1894 1.52 8.60 6.96 86.9
Crl  25~40cm 10YR 6/3 - REEAMPME 5056 3781 1163 1.40 9.80 1.57 59.5
Cr2  40~85cm 10YR 6/4 BOEH  PEERMEPRE 2076 5711 1614 1.43 9.40 3.07 79.1
Cg 85~120cm  10YRG/3  BRERAEAM - 2557 5862 158.1 1.53 9.20 2.32 84.6
61-012  Apl  0~15cm  7.5YR5/3 - KREHAMYME 6379 2917 704 1.12 8.40 7.19 70.9
Ap2  15~26cm  75YRS5/3 - KEFARYMER 1657 7208 1135 132 8.40 8.29 426
AC  26~36cm 10YR 5/4 - PHEAYRER 2076 6908 1016 141 8.50 4.06 194
Ctk  36~73cm 10YR 5/4  DEFEFHH - 2495 6608  89.7 1.60 8.90 133 102.6
Crl  73~85cm 10YR 5/4  DEGEFHHR - 86.1 7947 119.3 1.38 8.40 6.21 10.0
Cr2  85~120cm  10YRS54  DEEBSHHK - 2463 6432 1105 1.39 8.70 1.74 28.1
61-125  Ap  0~20cm 5YR 4/3 - KEFARYMER 359 7567 2073 138 8.20 5.63 173.5
Cl  20~45cm 10YR 6/4 - PHEAYRER 1845 6549 169.6 138 8.70 3.94 126.2
C2  45~T2cm 5YR 5/4 - PEEAYRER 3390 5346 1264 1.41 9.20 1.97 81.2
C3 72~120cm  25Y512 - PEEARYRA 3330 5351 1319 1.38 9.20 226 78.8
61-133  Ap  0~22cm 10YR 6/3 - REFAEPMRER 2572 5590 1837 135 8.90 6.26 87.9
Cl  22~58cm 10YR 6/4 - DERAEPRR 3238 5115 1647 1.56 9.10 2.67 87.7
C2  58~80cm 10YR 6/4 - - 2434 5757 1809 1.54 9.20 2.61 92.8
C3  80~120cm _ 10YR 6/4 - DA 60.1  708.1 231.8 1.47 9.20 2.03 80.8

TE: WPRRIAR2 ~0.05 mm; BPRIKiF£0.05 ~0.002 mm; ZERiKiFE < 0.002 mm,
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Table 3 High level classification of the tested soils
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i3/ THEAIE fiT & TEAE - e 7 B T AE 61-134
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BAER, (3) HHEMA e SRR . 7RIy 5
A AR FIT T, 0 ~ 100 cm 8B P 2B 3=
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Table 4 The classification of family and soil series for the tested soils
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\. % |
j:).j% . Soil series and typical Classification standard of e Hﬁiﬁ
Soil family SR Soil species
profile soil series
SR A B R — B T XFIFHR 61-134 / WL 1
T L
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3 e
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ANEB LR, HEAERGE PR R E
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Genesis Characteristics and Attributes of Dam Silty Soils in the Loess
Plateau According to Chinese Soil Taxonomy System

ZHANG Ying-nan, LOU Ze-yun, LONG Xiao-min, QI Yan-bing", LIU Meng-yun, CHANG Qing-rui
(College of Natural Resources and Environment, Northwest A & F University, Yangling 712100, China)

Abstract: [Objective] Dam silty soils were developed from the sediments of the artificial dam construction or flood
storing in the gully of the Loess plateau, which was considered as not only an important soil erosion control measure
but also an effective way to increase arable land. In order to understand the attribution of the dam silty soils in the
Chinese Soil Taxonomy (CST) classification system, totally 5 soil profiles were selected in the loess
plateau. [Method] In each selected soil profile, soil forming conditions, profile morphological characteristics, parent
materials and land uses were recorded referring to Manual of Field Soil Description and Sampling in situ. The soil
samples were collected and taken to the laboratory for soil physical and chemical measurement with referring to Soil
Survey Laboratory Methods. On this basis, the diagnostic horizons and diagnostic characteristics of the soil profiles
were determined, and the classification of dam silty soils was attributed in CST at the higher and basic category levels.
[Result] All the selected dam silty soil profiles had a depth higher than 120 cm with the anthro-silting parent material,
the color for most of the soil layers were dominated by the turbid-yellow orange, the soil texture were composed by
silty loam, loam and sandy loam. The soil organic carbon content was ranged from 1.33 to 8.29 g kg™!, pH ranged from
8.40 to 9.80, as well as the content of CaCO; ranged from 19.4 to 173.5 g kg™'. The selected soil profiles included two
diagnostic surface horizons (ochric epipedon and cambic horizon), one diagnostic evidence (salic evidence), and six
diagnostic characteristics (anthro-siliting materials, mesic soil temperature regimes, ustic soil moisture regimes, udic
moisture regime, redoxic features and calcaric property). The 5 profiles were attributed into 2 soil orders (cambosols,
primosols), 2 suborders (ustic cambosols, authric primosols). One subgroup (Typic Hapli-Ustic Cambosols) was
attributed for the group of Hapli-Ustic Cambosols, while four subgroups (Silti-Parasalic Anthric Primosols, Silti-
Mottlic Anthric Primosols, Silti-Calcaric Anthric Primosols, Silti-Calcaric Anthric Primosols) were attributed for the
group of Silti-Anthric Primosols. According to the classification standards of soil families and soil series in CST, they
were attributed for 4 soil families (clay loamy mixed calcaric type mesic temperature-Typic Hapli-Ustic Cambosols,
loamy mixed calcaric type mesic temperature-Silti Parasalic-Anthric Primosols, etc.) and 5 soil series (Liujiayuan
series, Sanchuankou series, etc.). The established 5 soil series were referenced to the same soil species (Dam silty
spongy soil) in the Chinese Soil Genetic Classification (CSGC), which indicated that the CST classification system
had higher discrimination than the CSGC system for the dam silty soil. [Conclusion] Even the dam silty soil only had
a short soil forming time, the intensive agricultural production activities such as ploughing, fertilization and irrigation
could accelerate soil development and probably prompted soil attribution from primosols to cambosols. The diverse
soil genesis of dam silty soil determined diverse properties of the established soil series, which indicated that specific
soil use measures should be proposed to each soil series to promote the ecological environmental health and achieve
high quality development of agricultural production in the Yellow River basin.

Key words: Dam silty soil; Anthric primosols; Anthro-siliting materials; Representative soil series; Loess plateau
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