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Genetic Characteristics and Taxonomy of Soils in Zagunao Area in Upper Reaches of
Minjiang River
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Abstract: A total of 8 typical soil profiles were selected as study objects, which are located in the Aba Tibetan and Qiang
Autonomous Prefecture in Sichuan to explore genetic characteristics and taxonomy of soils in Zagunao Valley in the upper
reaches of the Minjiang River. Through field survey of soil forming factors, the observation of soil morphological characteristics,
and lab determination of soil physiochemical properties, soil types were determined according to Chinese Soil Taxonomy (CST)
and Chinese Soil Genetic Classification (CSGC). Results showed that all the 8 soil profiles are of mesic temperature regime and
ustic moisture regime. Soil hue is 7.5YR and 10YR, the values and chromas of some topsoils are lower than 3.5, meeting the color
requirements of Mollic Epipedon. Silt fraction is the highest and clay fraction is the lowest, with the texture of loam or silty loam.
Soil structures are mainly of sub-angular block, and the topsoils of some profiles are of aggregate structure. Moderate humic
substances, clay film and CaCO; pseudomycelium are found in some layers, indicating the existence of Argic and Calcic horizons.
All soils have Calcaric property, mainly with alkaline to strongly alkaline reactions, and the content of calcium carbonate
equivalents is ranged from 66 to 133 g/kg. The content of soil organic carbon is ranged from 1.64 to 61.45 g/kg, showing a
gradual decrease with the increase of soil depth in some profiles and indicating the existence of Isohumic property. Free iron

oxide content is reached from 10.78 to 19.57 g/kg and is over 14 g/kg in some layers, indicating the existence of Ferric property.
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Olsen-P content is reached from 1.2 to 43.1 mg/kg and meets the requirements of Fimic epipedon and Agric horizon in some
layers. In CST, the studied soils are belonged to 4 orders of Anthrosols, Cambosols, Argosols and Isohumisols, 4 Suborders, 7
Groups and 8 Subgroups; while in CSGC, they are belonged to Dry-brown soil subgroup of Cinnamon soil group of Semi-leached
soil order (corresponding to Calcaric Fimi-Orthic Anthrosols, Typic Hapli-Ustic Cambosols and Typic Molli-Orthic Cambosols in
CST) and Calcareous brown soil subgroups of the same group and order (corresponding to Typic Pachi-Ustic Isohumosols, Typic

Hapli-Ustic Argosols, Calcic Pachi-Ustic Isohumosols, Typic Calci-Ustic Argosols and Typic Ferri-Ustic Argosols in CST). Thus,

comparatively, CST has stronger ability to distinguish soil types compared with CSGC.

Key words: Minjiang River; Pedogenesis; Chinese Soil Taxonomy; Arid valley
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Table 1  Soil forming factors and soil temperature and moisture regimes of studies soils
RS SLE T4 (m) B a3 1R 3K 5 L2 |
YA ARBL FeAl
51-128  31°2727.9"N 1847 Htp A Ly 5 I R A 2 M 2 P R Rl
103°10'14.7"E R
51-129 1301321702126211\115 1 869 P L 3 7 R i~ Q0 f R T At
51-130 13013217011927712 1903 e Lyt g B R > Y < A Rk Rl HoAt b
51-131 31°27'17.6"N 1960 Ei% f‘%ﬁ{ﬁg% Miﬂ%)ﬁﬁiﬁfﬁ%lﬁiilﬂ%& T #‘i"”‘] %ﬂﬂ
103°10'9.8"E SR
51-132 lgggfﬁz 2071 R R L1 725 5 5 2 9 TR Rl oAl 4
51-133 13013"306;593.67’"1,\12 2128 W R T L g DR~ P f A SRl oAt
51-134  30°57'51.6"N 2110 W2 FER e bR R IR A 2 e A A e 2T Al
101°08'17.7"E B
51-135 13013206933413312 2224 # L R R L 5 B T 2 e S A T SRR A
) EEENE N 2~5, BEWRENR 1~ 6. BRI 51-132 7F Bt2
RIS B @A LIS, Hoae il B (i Ry —, AR
2.1 TIEEEIER AR Bk E R 122 AR/ N o B 2O Rop Bt

- 458 240 2 5 2 W 2 RS W R 1Y) T B4R
PRI R 2 A, ik 8 A HEH i E (0
)L 7.5YR A1 10YR N ¥, 10YR &%, WAL

2 X IR B E S EHE AN R LA AL

Table 2  Profile morphologic characteristics and particle size compositions of studied soils

LSRR TERL . WABOIR . ADRRR R BRI A
PR3 PR TR AT M BT 220 | R B Tt e Rt S JE 5 A 1
A S0 F T4 51128 A e 5] € 1R IR TS 40

WS RER S WE S BIOGHE) AR TR 4 1 (g/kg) T b gt EEN HoAth
(em) BT g HEL Hikl
() 2-005mm 005~  <0.002mm
0.002 mm
51-128  Ap 0~30 7.5YR3/1 5 342 520 138 wmEgEtr Bk EZ RN
IR,
A1 IS
Bpp 30~70 7.5YR32 5 390 448 162 i hrfabk  REEE AMRE,
FBT-FRLIENE A K S
Bt 70~100 7.5YR3/3 5 384 438 178 B+ KB RIS AR
TR

Bw  100~120 7.5YR3/4 2 458 400 142 it bk IR S
51-129  Ah 0~15 10YR43 3 322 536 142 BRI N f e IR S
AB  15~30 10YR4/4 3 368 490 142 B4 N LRI
Bwl  30~70 10YR52 5 378 458 164 Bt K TR
Bw2 70~90 10YR2 8 372 454 174 Bt Kb TR
Bw3  90~120 10YR5/3 3 352 430 218 g+ Rk IR S v
Bw4 120~160 10YR5/3 2 354 480 166 Bt Kbk R i
51-130  Ahl 0~15 10YR32 2 378 480 142 e+ NZiE R
Ah2  15~32 10YR3/3 2 418 460 122 et JIN A ey A
Bwl  32~55 10YR4/3 5 342 538 120 WFIEE R A R S
Bw2 55~100 10YR4/4 8 362 486 152 Bt K TR
Bw3 100 ~135 10YR4/3 8 392 470 138 g+ KTk R S i
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TimS kAR WE BEE) ATRE UL 4 A (g/kg) J 45 A A HoAl
(cm) BUG ™0 Bk ki
() 2~005mm 005~  <0.002mm
0.002 mm
51-131  Ahl 0~25 7.5YR22 2 318 536 146 WEEL R iR R
Ah2  25~70 7.5YR3/3 0 331 504 165 L aries 4 SRV b 12 R
AB  70~100 7.5YR4/2 0 328 506 166 By thi e TR
Bk  100~130 7.5YR3/2 0 334 502 164 WL P RORE HREN
22k
Btk 130~150 7.5YR4/3 0 282 492 226 A O RlME hREE GRRMN
PZALN
Bw  150~200 7.5YR5/3 0 298 526 176 WL KTk by A
51-132  Ah 0~20 7.5YR4/3 2 314 510 176 WY NS TR RE
AB  20~40 7.5YR4/4 2 274 540 186 By h Ak TR RE
Bwl  40~60 7.5YR4/6 2 320 480 200 A Kl TR R
Bw2 60~80 7.5YR5/4 2 300 494 206 A Kl TR R
Btl  80~100 7.5YR5/3 2 280 462 258 B Rl hEEE AR
Jlindiis
B2 100~120 7.5YR4/3 2 236 498 266 s R hERER O GREN
Jirdii
Bt3 120~140 10YR4/3 2 298 482 220 ¥+ Rk DRER AKRN
Jlindiis
Bw3 140~170 10YR4/4 2 282 550 168 B Rk TR RE
Bw4 170~190 10YR4/6 2 342 470 188 W Rk TR RE
51-133  Ahl 0~20 7.5YR22 5 396 480 124 oA VNGt A ISR
RN
Ah2  20~40 75YR3/3 5 292 538 170 PAyrie. eI it A TR RE
Bk 40~80 7.5YR3/3 5 300 534 166 BEEL R SRERE O HREN
B, DR
22K
Btk  80~105 7.5YR4/3 5 340 472 188 A hiifle ZRERIK GREN
B, rhE R
221k
2Bt 105~135 7.5YR4/4 2 318 510 172 B hlifal ZBRER O GREN
e HEE
2Bwl 135~165 7.5YR4/6 2 334 480 186 B KA LRI
2Bw2 165~210 7.5YR4/4 8 408 426 166 A Rk TR RE
51-134  Ah 0~20 7.5YR32 <2 386 432 182 5 SR 2 <B4 IR
Bwl  20~50 7.5YR4/3 <2 362 472 166 5 SR N 2 <B4 IR
Bw2 50~80 7.5YR4/4 <2 398 422 180 A hiiae TR R
Bw3 80~110 7.5YR4/6 <2 340 496 164 B KT LRI
Btk 110~160 7.5YR4/3 0 260 460 280 B KTk SEERE AR
e, RS
221K
Bw4 160 ~200 7.5YR4/6 0 300 554 146 B oMb TR RE
51-135  Ah 0~20 7.5YR3/1 2 358 448 194 o YINCiE A TR
Btl 20~40 7.5YR4/3 2 288 472 240 gt hilFfade ThRIEER- ORI
FRLIEE
Bt2  40~80 7.5YR4/4 2 276 510 214 B Rk PERRE R
Bt3  80~120 7.5YR5/4 2 298 478 224 M Rl hRIER - ORI
By A 0
Bw 120~150 7.5YR4/4 5 284 510 206 By R TR
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XN A - RV b i 2 A0 M T 45 13 AR R 5 R G0 5T 869

AT AR ARG, YIPE 8% LAWY, T 51-131
FrRIZ5N, RIWATR, TR B Rk
K. bR ARG, R ERBINCREZTE 150 ~
180 g/kg), FHRL AT BT T ik i i
22 TEEARNFHER

5T X A IESEA b 22 T AN 3 i . 8 A L7
TR A R AR pH R T 7.4, Ikl 8.8, F
PUER 8.3, MRS GM: R R FIE 51-128,
51-129. 51-132, 51-134 \NERZZEK)Z, pH B
K, HAsm o SR A . EHEA PR S B 1.64
~61.45 g/kg, FMEH 10.23 g/kg, FTEEH ST T
2 AR ZRZ A MU AN B T e 1 AR AT AR

=3

A, Uk BH 2 DX S8 A BB AN S R e A BLA 1 2
R, WTREEZEZ NI INE N, CEC,E 3.52 ~
30.83 cmol/kg, FFH)ZURBERGINMREIRR S, H
T 51-135 )2 Eikdnesr, HAAIAF) 30.83 cmol /kg.
45 ) T [0 )9 5 A 5 R 10.78 ~ 19.57 g/kg, RTIF IS
JEHN 31.52% ~ 43.75%, fAfeii K25, 16 F—&
PN A5 kA= 2 T T B e A T A0 o AN ) ) 1 2 ) e
TRESAR S &8l 67 ~ 133 glkg, ARUBETE gk
PAAEREM S, Ha 5 Bk b R ) R 3 n
WA, S1-128 A3 &%l A & /3 1 A ) v
ik 43.1 mg/kg, R FRRE SR AR FIT AR 2 K it A i
L

il LR F1E R

Table 3 Chemical properties of studied soils

Hms RER W pH ALK CEC, Wemkk  BKIGESIE O RMRESAINY A
(cm) (H0)  (gkg) (cmol/kg) (g/kg) (%) (g/kg) (mg/kg)
51-128 Ap 0~30 8.0 21.07 13.27 13.45 38.16 91 36.9
Bpo 30~70 8.3 9.35 9.05 11.24 33.25 102 43.1
Bt 70 ~ 100 8.4 5.21 8.65 15.25 38.43 85 10.1
Bw 100 ~ 120 8.4 5.12 7.00 15.76 41.37 84 9.4
51-129 Ah 0~15 8.0 11.79 6.73 13.06 37.11 116 7.4
AB 15~30 8.2 7.12 5.30 11.59 36.26 123 1.9
Bwl 30~70 8.3 3.93 3.52 11.52 37.54 122 1.6
Bw2 70 ~ 90 8.3 4.19 3.99 10.78 36.33 125 1.2
Bw3 90 ~ 120 8.3 3.80 4.96 11.19 35.56 122 1.2
Bw4 120 ~ 160 8.6 3.25 4.46 11.82 34.89 128 1.7
51-130 Ahl 0~15 8.4 21.28 16.24 11.72 39.76 113 7.4
Ah2 15~32 8.3 20.33 11.84 11.56 39.82 107 3.1
Bwl 32~55 8.5 4.50 5.06 11.39 38.42 122 1.6
Bw2 55 ~100 8.0 2.29 4.71 11.74 34.90 112 2.7
Bw3 100 ~ 135 8.2 3.92 4.22 11.51 34.12 109 2.7
51-131 Ahl 0~25 8.4 19.49 14.61 15.26 42.72 109 7.6
Ah2 25~70 8.2 17.09 14.51 15.44 40.58 112 9.4
AB 70 ~ 100 8.2 13.89 11.85 15.36 42.83 127 8.1
Bk 100 ~ 130 8.3 10.19 10.09 14.46 38.92 114 2.0
Btk 130 ~ 150 8.3 4.61 7.61 15.61 43.75 123 2.1
Bw 150 ~ 200 8.6 3.80 5.41 12.76 37.46 122 2.4
51-132 Ah 0~20 7.7 12.90 8.59 13.64 42.72 116 4.8
AB 20 ~40 8.0 5.89 7.13 13.62 38.32 119 2.3
Bwl 40 ~ 60 8.3 3.21 6.42 13.38 39.09 129 6.6
Bw2 60 ~ 80 8.4 3.42 6.41 14.31 36.03 127 2.8
Bt1 80 ~ 100 8.4 3.42 7.02 14.62 40.37 131 1.3
Bt2 100~ 120 8.4 3.51 8.14 15.76 38.90 127 1.8
Bt3 120 ~ 140 8.5 2.82 5.69 15.30 37.11 123 2.6
Bw3 140 ~ 170 8.5 3.10 5.84 15.99 38.35 103 2.8
Bw4 170 ~ 190 8.3 2.91 5.34 14.36 37.27 102 35
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Hiis kB2 g pH AL CEC, WeE Rk  BKIGESIE O BRIRESHIMY A5

(cm) (HO) — (g/ke) (cmol/kg) (g/kg) (%) (g/kg) (mg/kg)
51-133 Ahl 0~20 8.1 43.73 23.45 17.24 40.08 77 13.0
Ah2 20 ~40 7.7 40.84 16.59 18.20 40.99 75 12.8
Bk 40 ~ 80 7.4 26.51 11.82 19.57 43.71 67 10.9
Btk 80 ~ 105 8.4 8.12 10.43 11.41 32.57 130 33
2Bt 105 ~ 135 8.7 3.62 5.20 11.14 36.03 127 3.2
2Bwl 135~ 165 8.5 2.21 5.80 12.55 35.71 126 39
2Bw2 165 ~210 8.5 1.64 3.74 11.51 31.52 125 1.3
51-134 Ah 0~20 8.3 20.21 14.18 12.64 41.12 133 9.6
Bwl 20 ~ 50 8.7 10.05 4.94 12.58 41.54 130 5.1
Bw2 50 ~ 80 8.8 4.02 5.65 12.13 38.42 132 1.5
Bw3 80~ 110 8.8 3.10 7.74 14.38 39.14 125 2.2
Btk 110 ~ 160 8.8 2.46 5.91 15.52 43.56 130 1.9
Bw4 160 ~ 200 8.8 1.82 4.71 12.78 36.73 118 1.4
51-135 Ah 0~20 8.1 61.45 30.83 14.52 39.43 108 24.8
Btl 20 ~40 8.6 11.30 9.82 15.43 41.11 131 35
Bt2 40 ~ 80 8.4 6.49 9.20 14.22 40.21 133 1.4
Bt3 80~ 120 8.7 4.28 7.02 15.10 40.39 131 2.1
Bw 120 ~ 150 8.4 1.73 5.55 14.11 37.98 120 1.8

23 LEHE RIS 3.5, HHLR=6g/kg, pH=7.5, hIEMIFN, HDRiLh

ZWZE RS W RE T S0 IR S 5 SR 4 2
P E AR, R (hEEERE B EREE =
)Y U2, S HR RG4S AR, 24 iyl
Ay MUY 30 TH 12 W2 RS W REPE LR 4.
231 Z2W 2 DizWr 2. 51-130, 51-131,
51-133 3X 3 ANEE HAREEH R TFET 75 cm, &
JE=25 om BYFR)Z G EERE SR E SN T

¥, B MBHRERIE . HIm 51-129, 51-132, 51-134,
51-135 ANiifi 2 W5 IR R B SR TS W IR R )ZE .
I 51-128 FERTERGE, KPR | B3, it
KB RGP, AP & R, FIHER
10.19 glkg, KTZT 6 g/kg, 7E 0 ~25 cm KA ZEH
B IECEEE (36.9 mg/kg) =35 mg/kg, it AL
ARIZFRAE

R4 TREISETRFNISETRRIE

Table 4 Diagnostic horizons and diagnostic features of studied soils

T Wik R ARG 4R BEEHME EZE SEUZ R8Ok BHERE BRSO BR Ak
xE  E£RER X2 ERZ IR PRI Rtk Frbk
51-128 \ v v 2 pizRiad J
51-129 N y R R R S
51-130 \ v Rl R \/
51-131 N v 2 T N N
51-132 N v 2 i J
51-133 S v v R Rl =R S S
51-134 N v v Rl e \/
51-135 N v 2 T v N
W R T Z. HmE 51-128 fEIE#GEZH HIE 130 ~ 150 cm JE [ P Bk 26 %168 KT 3%, At

FE=>10 cm, AW S E =40 mg/kg, HEA BT
YEVERVUZ . i 51-128, 51-132, 51-133, 51-134,
51-135 45 5 Al ddy nf WARL R, FRERE =15 cm,
WO EEARAE N 51-131 FH, BICERLRE,
BH EEWME R SRR S EN 14.6% ~ 16.5%, H

>N

HWART 20%, 2WrAhRLZ . #Im 51-131, 51-133,
51-134 HEJRE =15 om IRFRESH YY) &84 50 ~
150 g/kg, HAREEZIK, HIL TR FE LR
= 10%, SORAERRZE . #ITE 51-129., 51-130 A+
R RE =25 em, FiHCHIE SO L, IR
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X MITAEE RV 3 A A3 Ml T 43 L33 R PR R S R G800 25T 871

KE, KEEWBEML, BAMIEZ.
232 Wikt QORISR 8 A-HHAET
MR, AT 1.0~ 3.5, @ F T LK R
Q@R BLRN . PrA B AR HIRI R TH T
9°C H/NTF 16 C, Jaiii: 3 R . X5
FEE . I 51-131. 51-133 AL & R BETR A
I ZEW TR, 1%2% 20 cm 54%E 100 cm (105
BT L <<0.4, HIEHHITZ C/N<17, AJHIEY
JEFE AR . @R BRRE . HTE 51-135 &4 B J2F
B =14 glkg, ARRBURMME. OA KM 8 AN
T AR YA A K RN, BRRES A S & = T
10 g/kg, UL EA A KM
24 TEHESSL

W2 W2 52 Wik, 28 P E RS
FRREE IR ) I MR A TR R L A4 IR
FE P RITRIE R Ko, fEh E R S
2ol 8 N ILAVRIRIEE R 4 1A, 44T
7 A E2EA 8 M, FlE 51-128 HANERGREF
BETHHETERUZ . A, 2558 WA KB BE AN
+. I 51-131. 51-133 HEAERE>50 cm BYREIK
RIZFIEFE TR | 2 T R HOK RO, %l

ST 1 FE 51-133 HAERZ, KEN
AR SR A £ M S1-131 TESEUZ . B
2 EAIE JEARAE S5 M Ay 3 I ST P4
I 51-132. 51-134. 51-135 A 2T + K40k
B, 7E 125 em ERNAETERL)Z, S0 T
+5 Hlm 51-134 HAERUZ MG AR R ERIE, R
G3 R E A AT+ FE 51-135 BBk TURY
P, TCRALIRJFARAE , S5 5 E 4k o T +
FIE 51-132 JTCHABZWIZ BSOS ErRerE, % i
fAiE TIARIE £, S 51-129., 51-130 HA kT
HHOK RO, AEIE)E, SN TR £ Fli
51-130 BAARGIRERZE, TREWMS . B . A
FEIR SRR, 250 IR TIHARTE £, IR CEsFUZ
PR A2 B M S E R T AR + 5 AR
Kig, Hm 51-129 338 & H 4T 1.

HRAE e 4392 ) U308 AT Y & A oy 2 Ae £
¥R £, AR AN 38 R 2 S R A
+, 7E 2 BG4 FTE 51-128 51-129, 51-130
AR AR, ARG, BoKE AR, Mk
TR g, WO tEAs 5 oAb 2
JRYERS +.(3R 5).

*5 HBAEEPEIRAZHSEDHERE

Table 5 Soil types in Chinese Soil Taxonomy and Chinese Soil Genetic Classification

BT ARG oy2t KA

+ 4 DI 2% D2 RIZS %
51-128 AN+ FHAN L NEAEHEA R £ ARNEEHEA R £ 1 ot
51-129 iy 7a. T4 L fA & T4 - LE A E T AR L L (CEs
51-130 K= T 1 I IR T A L 3 I R A St L (R
51-131 o] THEE 1 I JEL T 24 300 5 ST 4 0 AR 1 (R
51-132 s RR(EH SR &8 T A L el {7 T AR it
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