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VARIATION CHARACTERISTICS OF ORGANIC MATTERS AND NUTRIENT
ELEMENTS IN TYPICAL BLACK SOIL
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Abstract: Based on the results of multi-objective regional geochemical survey in central and southern Songliao Plain
during 2003-2008, 6553 soil samples are selected to study the variation characteristics of organic matters and nutrient
elements including C, N, S, P, Ca, K, Fe, Mg, Zn, Cu, Mo, Mn and B in typical black soil. It is found that the
content variation of structural elements such as C, N, S and P, as well as other elements including Cu, Mg, Fe and
Ca, has positive correlation with that of organic matters in typical black soil. The content change of nutrient elements is
closely related to parent materials and soil types. For instance, Mn content is generally high in black soil. The macro-
background of soil in China and Songliao Plain is characterized by high K and low Mo and B in typical black soil.
Bioclimatic zone is an important factor affecting the variation of organic matters and some nutrient elements. The
climatic conditions of temperate-cold temperate zones affect the physical-chemical properties of soil such as grain size,
clay fraction acid-base property of soil and then the change of element content.
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Fig. 1 Distribution of organic matters in typical black soil area

(From Reference [16])
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Table 1 Average contents of nutrient elements
in different regions

. v o " e o PEEHOLR
Bhr WROREE-ZAL RBU-He KE-IOF EREA)
C 2.52 1.76 1.49 1.50*
N 2015 1425 1236 1197*
P 866 708 617 554*
S 268 209 176 198*
Ca0 1.62 1.68 1.37 1.30
K0 2.53 2.57 2.57 2.26
Fe,0; 4.85 4.64 461 4.24
MgO 1.40 1.37 1.24 1.23
B 30.89 33.48 36.11 41.0
Cu 21.83 21.13 21.44 20.7
Mn 789 768 780 540
Mo 0.62 0.62 0.69 1.10
Zn 65.37 66.26 65.50 68.0
AT 3.93 2.71 2.39 2.0
pH 6.70 6.75 6.36 7.81*

* AT R R 2 R S SRR C FR . AR
J% , HAbTE A 10

SEME AT AR R G () IR FIE. R 1B
R CELBE BRAE A ML ST R ETIX
AR S A LT DX AR AR ], Pl b ) e
REAIG. 4k B8 VSt HAT 2L AR fh R 3 (AR fE B AR
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FE 3 ANH X AR, D6 B A THE L A A 585
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RAPIRE.

23 AEBNRTEEARFFES TESENTIIFE

N T 2 T RS TR AEA A MU A
WAL, TR A ALK T 3% .2%~3% VT 2%
3R A, B KPS LEEANIRS TR
TR TERAEM AT TSI (R 2). TUEH:

DTEA LT =3%I0) 23R4 B T80 41 BE LA
Ah, HAFR 43R R T SEMFEA AR 80% L I,
VLA AL E & e, KR ac R & i
AR 5 TEA LT <2% 11 - SEREA B T80 ViR kLA
Ab, AT R & T St E MR AR 60% LT, 163
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Table 2 Percentages of soil samples with nutrient element

contents over background value

LT =3% 2% <A HLFi<3% FHHLFE<2%
sehr (n=2938) (n=2713) (n=902)
FEAR N HARE L HAE %
c 2908 9898 1688 6222 90 9.98
N 2856  97.21 1978 7291 241 26.72
P 2850  97.00 2186 8058 410 45.45
S 2746 93.46 969 35.72 68 7.54

CaO 2504 85.23 1678 61.85 235 26.05
K0 2873 97.79 2697 99.41 897 99.45
Fe;0; 2775 94.45 2268 83.60 647 71.73
MgO 2571 87.51 2016 74.31 537 59.53
B 107 3.64 324 11.94 249 27.61
Cu 2384 81.14 1641 60.49 388 43.02
Mn 2886 98.23 2671 98.45 854 94.68
Mo 140 4.77 56 2.06 42 4.66
Zn 1059 36.04 595 21.93 155 17.18
pH<6.5 1245 42.38 1310 48.28 573 63.52

pH=6.5 1693 57.62 1403 51.72 329 36.48

Mzes, PRSI OCRME R’ S A LR
A ARSI A AR A

3) HERIRRBIE LA —E RIRLEETE. 7E pH<6.5
(55 PR —IRE 3 b A HLBR AR 2 8 A T 2.
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TR Z WL UIAEDTTE XA 1 A
BB .
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R RN R, X TR PRBAAA Y A K
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WM (e s WA R E M g B 46
S 5 R N T 0.002 mm BB A 5 AH GG
F1710 AT UL R D R A T R4 ) 22 53 S8k
TG REEAET BENLSA. R 2 WA EH,
TEB TN 2% 0 3, pH<6.5 11 55 R 1 —TR
FEAR 17 63.52%. BR1E L3R T BRI, FRIRT £
PR SR, KRBTSR IX AR R S s T
AL REEHL DX, 5 i R R AR U T B AL AL
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ey et s, R, A R OC R F AR (I
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Table 3 Abundance of potassium in different soil types

I3 FEREC PE +% e PR
41 12 175 HEEL 20 1.9
Yyt 7 1.9 1 32 1.93
Bt 11 2.06 . 3 1.85
MR+ 18 2.17 b+ 13 2.06
JKFE L 57 1.64 ae: 77 1.75
it 51 1.88 [FRIS 14 1.68
A 29 1.93 BEs LY 10 1.76
S5+ 34 1.91 i) 4 39 1.86
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