558 % 42 + I E W Vol. 58, No. 2
2021 43 H ACTA PEDOLOGICA SINICA Mar., 2021

DOI: 10.11766/trxb201911070420

R, RORRI, REX, B, XN, B RO+ OESHSHREEELAPBNE BRI LM, 2021, 58 (2):
372-380.

YAN Zhaomin, YUAN Dagang, YU Xingxing, LU Yang, LIU Fan, CHENG Zhang. Quantitative Relationship of Colorimetric Parameters with

Forms of Iron and Manganese and Organic Matter in Purplish Soil[J]. Acta Pedologica Sinica, 2021, 58 (2): 372-380.

%6+ BESNEHERSRANRNER X ETR

2R, mAN, KEX, B %, W, £ =

(P RAERRREBE, S 611130)

B OE: LAi4E 30 A g BT 100 AMRES RO G, X BT A NN E AL A BT, AR Munsell
HVC. CIE L*a*b*a S5, KIEEBEE S (25 Fe/Mn,, FEA Fes/Mny, THIEAS Fey/Mn, FIZ5A 74 Fe/Mn, ) KAHL
B g . RIUASCIIT ARG L MR M5, AR 6 R O SEC G R RIE S AP e R SRR %61
AP SRS C. a" b RBENHMHE, 5 H, VA LWAHXCR, SRS EERTHIEKR, Fe. Fe,.
Fe,. Mn,, Mng il Mn, 5PHIGRGEESEIA BEMEKLR . BREAEN, HRWE S ERESEUY Pearson AHEREL
Wr T8, HABER S GRS ol G e RE0Y R TR YA HUTTE IR ] 5 58 6 - 3 6 i3z 20
BUVGEFRBR AT 0.46~0.54 Z 0], AR FHRREGR IR, et Ko HUB IV 5 P R GE 0 IR 005 BE T
XER: AL, AESHE BRI B SRR BENA

FESES: S155 XHEFRERG: A

Quantitative Relationship of Colorimetric Parameters with Forms of Iron and
Manganese and Organic Matter in Purplish Soil

YAN Zhaomin, YUAN Dagang’, YU Xingxing, LU Yang, LIU Fan, CHENG Zhang
(College of Resources, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: [ Objective ] Sichuan is an area the most typical of concentrated distribution of purplish soil in China. For this paper, a
total of 100 samples were collected from 30 typical purplish soil profiles widely distributed in Sichuan Province for analysis in an
attempt to explore quantitative relationships of colorimetric parameters of purplish soil with forms of iron and manganese, and
organic matter. [ Method ] The samples were subjected to color measurement and chemical analysis in the laboratory for
determination of Munsell HVC, CIE L*a*b* colorimetric parameters, content of iron and manganese by form (total Fe/Mn,, free
form Feq/Mny, amorphous form Fe,/Mn, and organic-bound form Fe,/Mn,;) and content of organic matter. Correlation analysis
and stepwise regression analysis of the data were performed to specify quantitative relationships of colorimetric parameters of the

purplish soil with forms of iron and manganese, and organic matter therein. [ Result ] Results show that organic matter content in
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the purplish soil is significantly and negatively related only to C, a* and b*, but not related at all to H, V and L*. Content of iron
and manganese in the purplish soil is closely related to color of the soil. Fe,, Fe,, Fe, Mn, Mngand Mn, are significantly
correlated with colorimetric parameters of the two color systems. Pearson correlations of manganese of all forms, except for
organic-bonded form, with colorimetric parameters are higher than those of iron of all forms in coefficient, and so are one-way
fitting determination coefficients of manganese of all forms with colorimetric parameters. Determination coefficient R> of
stepwise regression fitting of the joint effect of iron, manganese and organic matter on color of the purplish soil varies between
0.46 and 0.54. [ Conclusion ] Manganese content has an extremely important effect on purplish soil, which is “purple” in color.
The soils derived from the purplish parent rocks that are relatively high in manganese content are slightly purple in color.
Compared with the effect of iron or manganese alone, the combined effect of iron, manganese and organic matter exhibits a
higher degree of regression fit with the two color systems.

Key words: Purplish soil; Colorimetric parameters; Iron and manganese speciation; Organic matter; Quantitative relationship;
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Table 1 Stratigraphy and lithology of the tested purplish parent rocks

TR i 2 ik T 2t 5 JIt i 2 A

Profile No. Stratigraphy Lithology Profile No. Stratigraphy Lithology
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F YR @A, 4+ T 2.2~8.6YR Z ], FH{EH HJy 5.4YR,
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*2 %+t Munsell ¥l L*a*b*Ei 2 R G F191E
Table 2 Mean values of munsell and L*a*b* color systems of the purplish soil

152 Soil type @8 H (YR) WiEE v B C L EAN Y HE D a’/b’
etk g+ 5.3a 4.6a 3.8a 47.7a 11.0a 1942 0.56 a
kg 5.5a 4.1b 2.6b 42.4b 7.9b 13.6b 0.58a
Vi St 5.3a 4.6a 3.4¢ 47.1a 9.9a 17.5a 0.57a

=g a L 5.4 4.4 33 458 9.7 16.9 0.57

=R AS NG F AR R AN ] SR A 22 57 B3 (P < 0.05 ), T IA], Note: Different lowercase letters in the same column

indicate significant differences between different soil type ( P < 0.05) . The same as below.

*3 ReLRESH%. ARANRTHE

Table 3 Mean value of iron and manganese of various forms and organic matter in the purplish soil

4 Soil type Fe/ (gkg!) Fed (gkg!) Fes/ (gkg')  Fel (gkg') Fey/Fe/% Mn/ (gkg™)
7l S m 63.39ab 27.49a 1.67a 2.24a 44.47ab 0.55a
s+ 67.67a 26.98a 1.62a 0.21b 39.43a 1.21b

AL AL 54.37b 16.29b 0.68b 0.09b 30.41b 0.93b
=g E L 62.09 23.96 1.35 0.92 38.59 0.88
I Soil type Mns/ (gkg')  Mno/ (gkg') Mny (gkg') Mng/Mn/% SOM/ (gkg™")
7l S m 0.42a 0.33a 0.05a 62.89a 11.54a
s+ 0.70a 0.72b 0.02b 57.95a 12.73a
AL AL 0.45a 0.32a 0.01b 48.88b 10.15a
=Mt 0.52 0.46 0.03 57.06 11.52

0.92 g'kg s BRUFEEN T 19.65%~74.28%2 [H] MR . Fe, 5 V. C. L*, a*, b*HEHEE
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Table 4 Stepwise regression equations for correlations between iron forms and colorimetric parameters in the purplish soil

it 224t Color system [7] )5 J5 #2 Regression equations R? P
HVC H=5.074+0.709 Fe,”~0.027Fe,’ 0.284 <0.001
V=4.970-0.01Fe,"+0.082Fe,"” 0.385 <0.001
C=3.645+0.234F¢,"~0.267F¢, +0.04Fe,” —0.019Fe,’ 0.398 <0.001
L*a*b* L*=51.267-0.101Fe,”"+0.843Fe,” 0.383 <0.001
a*=10.744+0.504Fe, ~1.252F¢, "+0.162F¢y"~0.06Fe,” 0.386 <0.001
b*=16.785+1.573Fe, —0.965Fe¢," 0.320 <0.001

W FTHRTERIRTE P<0.001 /KR WEASE, "FRTE P<0.01 KF T EM*E, FI. Note: ™ indicates significant correlation at

P<0.001 level, " indicates significant correlation at P<0.01 level. The same as below.

222 HEES AT A R L], Mo, 5 V. C.,
L*, a*, b* 2 W ENAMHC, 5 H 2 EHX,
Mngy fl Mn, ¥J 5 H 2R BEFIEMHE, 5V, C. L*,
a* ., b B FAHIE; Mn, W L0 B3 BE Y
Wi, AIAESE TG Mn, SR, XEIER
NSRRI, M, BREGAI, £at
KIS RS OESEINH LR & TAIEE
B, WIAERW Mn 4RO EE RIS T Feo
KOS SEOESHN—TTila g 1%k
B, #IEARS S HVC Al L*a*b*i— ol & &
BRAT 0.16~0.44 ZJa), Ffig &6+ Mn, 2K
B, V. C. L*, a*, b*¥EZH PR S, m
H 2280 FIHpg#a#, Mn 5 LAV I03LE T E &
R ey, 5% 0.44, FILM + Mn, S =X 44
BRS RS i K 5 CL a* Ml b*AO4BLA T E R
R*J390 0.41, 0.41 F10.39, IS ER R . HXT
HAb (O BEZ%0, Mng 5 LA V BIILE P iE 250 R
BE, 4398 035 Fil 034, 5 byl YE RAL
RPIRAK, 2 0.16, 2B Mng 4 500+ 5 2 f K

BIBEE Mng &3 in, 6 L Esng . & Mn,
SR, V. C, L*, a*, b*EHE B NI
Hats, B Mn, iTHI 55 56 152 B . LR FEE

B WA R (R 5) FW, KEOLEE
SEEWBOAREHABNGMIRERZE P AT
0.242~0.435 Z[a]  AXF THRIHAMIE A, Mn 25
MLt L*, a*, b*, V Al C WEERZEK, Ifi H
EFAZ Mn, 520 .
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Table 5 Stepwise regression equations for correlation between
manganese forms and colorimetric parameters in the purplish soil

B RS 8119 75
R P
Color system Regression equations
HVC H=4.747+1.54Mn,” 0.242 <0.001

V=4.882-0.522Mn,”  0.435 <0.001
C=4.15-1.025Mn,” 0.349  <0.001
L*a*b* L*=50.345-5.405Mn,”"  0.435 <0.001
a*=12.341-3.196Mn,”"  0.329 <0.001

b*=20.718-4.499Mn,”"  0.298 <0.001
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Table 6 Stepwise regression equations for correlations of iron forms, manganese forms and organic matter with colorimetric parameters

Bt R4 Color system [5]J3 77 #& Regression equations R? P
H=4.274+0.37Fe, ~0.074Fey +2.062Mny~ +0.272Fe, " +0.019Fe,” 0.499 <0.001
HVC V=5.054-0.407Mn,"'~0.004Fe,’ 0.457 <0.001
C=4.172+0.056F¢,"~1.398Mn," "~0.022F¢,"~0.025SOM" 0.536 <0.001
L*=52.122-4.217 Mn,"~0.045F¢,” 0.457 <0.001
L*a*b* a*=11.842-3.897Mn,”"+0.128Fe, " ~0.632Fe, —18.283Mn, ~0.055SOM" 0.534 <0.001
b*=20.95-2.834 Mn,+0.746Fe, ~0.118SOM"+0.145Fey~0.071Fe,’ 0.466 <0.001
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