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Study on the Relationship Between Blackness and Soil Organic Matter Fractions
of Typical Mollisol
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University, Harbin 150086, China)

Abstract: [ Objective ] Soil color is an important soil property. It is frequently used by soil scientists for the identification and
classification of soil. It is also used as an indicator of many soil properties. Soil organic matter (SOM) is the most important

pigment, that colors the soil in black color. [ Method ] In this study, a total of 30 mollisol samples were collected from the typical
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black soil region of northeast China. The SOM was physically separated into four fractions: light fraction, coarse particle fraction,
fine particle fraction, and mineral - associated fraction. Based on the CIE L*a*b* color analysis system, the darkness of bulk soil
and soil physical fractions were analyzed using a spectro-colorimeter. The objective was to quantify the relationships between
SOM content and the color of black soil and to reveal the contribution of different physical fractions to soil blackness. [ Result ]

Bulk soil blackness was strongly positively correlated with the SOM content. Similarly, significant relationships were observed
between the blackness of physical fractions and the organic carbon content in corresponding fractions. This relationship was
gradually strengthened with the increase in the stability of the fractions. As for the color of soil physical fractions, the blackness
value of light and coarse particle fractions was greater than that of fine particle and mineral - associated fractions. Also,
correlation analysis showed that there was no significant relationship between the blackness of light or coarse particle fractions
and the bulk soil blackness, and the contribution rate of the two fractions to bulk soil blackness was only 2.6%. [ Conclusion ] The

the mineral - associated fractions, as the main storage location of soil humus, contributed more than 81% to bulk soil blackness

and plays a decisive role in coloring the soil black.

Key words: Soil color; Soil organic carbon; Lightness; Physical fraction; Mollisol
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Table 1 The descriptive statistics of the SOM content and
blackness of the 30 samples
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Fig. 1 Frequency distribution histogram of soil organic matter of
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EAERNE, 4 A0 REEY S
Oy A LI B IE AR, ALKEE o
SERRBE BB, MR Wi (E6). XM T
AR A0 0 B ah kG EEEH, ma
JE B AR R R, AT LT X 4 43 ) S G A
3.3 ARYEALSXE L EENTH
ARBFFENN IR R RSN B R A
JEZESR, B AL 1 & AL oy AR B 1) SR AL
FlgeE T sk B, ik, SRAIAGE kit
BRI AL siikoR o 501 & & BB, AN
443 1) B AR TR LIAH I I ACEL, SR IS IR A5 1) B4R
B, PR — 215y RS 5 2 i SR RBR DLEVAKL,
R R iz 20 43 ) 4 8 R B DTk . X — T3 ik T
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T 60 %

REAETEE — B W R R L, BRI 4 o0 %o - e 2
B BT ik T BEAS 2 T BRI AR, H ABAT B
KE, BATIAZAE T 20T BTN AN [ 41 53 %k
+ HEELEE TR, R4S LEOM HI cPOM 20 43 i) BB i 45
w, HH TS R AR, AR S
Ji A B PR RE TG B A e (| 7)), XL 4 Xt
TR G TR 2.6%. 5 Z I U BT
2, fPOM Fil MAOM 41 43 %f 38 P2 2 (1) DTk SR 1k
T 97%LL F, H MAOM flik 81%LA |, K,
TR F T MAOM RYBEE ., —J7 i,
MAOM 41 45 H T & 7 %) 5 5 o A B 25 St LA ik 11
Bty —J i, SRS i e R
FEMAE S, NPT R0 A B R E , AR5 Y
MAOM 4743, Ha i ok i) £ kAL (0.05 ~
0.002 mm ) FIZHKL (< 0.002 mm ), 73 EIT R KB
FEUESE, THEMY A SRRk o B 5 S IR A
K A2 A B, MAOM 4143 AT AL )
PR SE R LAY By 22, A 3 R A R R 4
AR, 38T SOM {22540 5 HIEE A X R, K
FFER S BRI P — S LR TR
FIEM R ERER, B2, MAOM 4/ 7E4ki |
B H, K H M B RN Aoy 2] il 3t ] e s 1 HL A £
TRBE TR G S E .

AR S R A [R] B2 3 o) H R RE 1Y BT
Bk, MEGMICEE, 5 o B sTik
K, XUWEADIEH MAOM ZH 45 %f 4 498 B 5 ik
RS EE, Bh MAOM 45 h A HLIT JLF
SARUAEE R AF e . Dbk, SR BE TR AL i SR
EAEERIY . SHEESHEmR>E B, gt
FREEBR S, R AE TR R EE (AR, I, SOM [
FEACFREE R s R E BN R, SR
FE AT LAtk —25 AL 22 2 53 10 1 3, WF 98 SOM . 1 Ji
AR S TR OC R

4 % ik

FE S ORI S K R4 T, B REY 5 SOM
TR E MR, RS KEC, X
ORISR, REBE(A R, (Y IR KA E] 36%
DL bes, HBEEETRE. HHERRYHEA R
JEFEAE 25, LFOM F1 cPOM 20 3 (1) BB B2 K T fPOM
I MAOM 4143, HSRk MAOM ZH /3 i SR RE(E eI, 12

HACA UL ITE SRR, [ MAOM 431k
IR R P A BOE VR
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