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Spatial distribution and relationship between organic matter and pH in the typical black soil region of north-
east China

LIU Yi-ying, PEI Jiu-bo", WANG Jing—kuan

(College of Land and Environment, Shenyang Agricultural University, National Engineering Laboratory for Efficient Utilization of Soil and
Fertilizer Resources, Laboratory of Arable Land Conservation(Northeast China), Ministry of Agriculture and Rural Affairs, Shenyang 110866,
China)

Abstract: Examining the degradation of organic matter and acidification in the black soil region of northeast China in recent years, this
study selected the cultivated land in the typical black soil region of northeast China as the study subject. The spatial distribution of organic
matter and pH and their relationship in the study region were investigated by means of the inverse distance weighting method and correla-
tion analysis. The results showed that the average concentration of organic matter was 26.57 ¢-kg™ with a decreasing trend from north to
south and from east to west in the study area. The average pH in the study area was 6.42, thereby showing an increasing trend from east to
west. Generally, there was a negative correlation between organic matter and pH in the study area. However, it varied among provinces, and
showed an extremely negative correlation in Heilongjiang Province and a positive correlation in the provinces of Liaoning and Jilin. The re-
sults suggested that other factors influenced the regional relationship between organic matter and pH; thus, it was necessary to conduct a
multi—factor coupling correlation analysis in the future to separate the protection and management of cultivated land quality in different re-
gions. This study has important scientific significance to the evaluation of rational utilization of regional cultivated land resources.
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Figure 1 Location and distribution sketch map of sampling points

in the study area
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Table 1 Descriptive statistics of organic matter and pH in the typical black soil region of northeast China

air b FH M AT PR 2 ERRH
Provinces Index Mean Minimum Maximum Standard deviation Variable coefficient

I AHLB/g kg™ 38.81 2.60 131.50 13.90 35.80%
pH 6.4 4.1 8.9 0.7 11.45%
Ak HHUT /g kg 24.43 344 72.74 7.13 29.17%
pH 6.6 4.1 9.4 1.0 15.41%
SISy HHLi/g kg 17.10 8.41 39.13 422 24.66%
pH 6.2 5.2 8.7 0.8 13.25%

F2 FILABBTRET R EEEH T 5
BHLBRS pH 5> Rbn A
Table 2 Grading standards for the second soil census of organic

matter and pH in the typical black soil region of northeast China

25 5| HHLFT Organic matter pH

Ranks 7K Levels 7 Contents/g-kg™"  7KF Levels {H Values
1 (L= >40.0 5 R <4.5
2 FE 30.0~40.0 1% 4.5~5.5
3 hag 20.0~30.0 B 5.5~6.5
4 iz 10.0~20.0 o 6.5~7.5
5 = 6.0~10.0 S50 7.5~8.5
6 k= <6.0 i 8.5~9.0
7 SR B >9.0
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Figure 2 The spatial distribution of organic matter content in
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cultivated land of typical black soil area in northeast China
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Figure 3 The spatial distribution of pH in cultivated land in
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typical black soil area in northeast China
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Table 3 The distribution of organic matter in the typical black soil

region of northeast China

A B T FvE
Levels Organic matter/g-kg™ Area/km®  Percentage/%
1 >40.0 25954.37 31.26
2 30.0~40.0 23 591.02 28.41
3 20.0~30.0 26518.98 31.94
4 10.0~20.0 6960.83 8.38
5 6.0~10.0 0.46 0.01
6 <6.0 0 0
(pH 5.5~6.5) .

2 4 0 A b B PR A DB Ml pH T AR 20 AT 1 O .
MK, pH AR A 2B R T 3~5 % (pH 5.5~
8.5). o, o3Aid 2 = 3 9%, RIS R 1% (pH 5.5~
6.5), AR 45 941.29 km?, (5 B ALY 55.334% ;4 2%
tE (pH 6.5~7.5) 1Y 43 Aii AR 23 740.93 km®, A5
T FHY 28.595% 5 pH ol 5 9% (pH 7.5~8.5) 1) + 32 1fj £
49 726.45 km’, (5 S TE AR HY 11.715% 5 pH A 2 Ze g 14
(pH 4.5~5.5) 1) - HuTAI A R 3 615.29 km’, Jir (i L EE 4%
/N, ST R AY 4.354% 5 A IX N A 1 9% (pH<4.5)
17 K (pH>9) ()4 Hh £ 358
23 FRILABE + X B E YR pH AR X4

M 265 0] LA H, A b 3 7 2+ IXOBE M A Pl
JE S R pH A 56 R B -0.204, B4 2 3 M
K, Hirp =45 0y i B A HIL ST 5 1 R0 pH 38 SR AR
i 2 A OC (P<0.01) , A OC R 504 514 0.220,0.141
F1-0.292, R IR 1L T 48 FI T bRAE HB S 2 2 TE A
K, MBI BB E R, NERER, B
SR AFAE S 2 AH DG, {HAH 5C 3 FIOR XTI, 18 B
A HLET A pH DX ATY SR A A HoA AR 2 KL 3R i L
2 DX IR A AR P 3l R 3R A 22 S e DR G oA of g sk —

R4 FRALABET X+ pH
Table 4 The distribution of pH in the typical black soil region of

northeast China

25 Levels pH 6 Area/km® 1947 Lt Percentage/%

1 <4.5 0 0

2 4.5~5.5 3615.29 4.354
3 5.5~6.5 45 941.29 55.334
4 6.5~7.5 23 740.93 28.595
5 7.5~8.5 9726.45 11.715
6 8.5~9.0 1.72 0.002
7 >9.0 0 0
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Table 5 Correlation coefficient of organic matter and pH in the

typical black soil region of northeast China

A1)y Provinces HHK Z2 %% Coefficient of association

LT 0.220%
T 0.141%*
Loy/RIR) -0.292:%%
ARACI LR £ X -0.204%%

= 0.01 KT R A,

Note: "**"—The correlation was significant at the level of 0.01.
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4 #ig

(1) Z= A6 LY 2 A DB A BILJT A9 40 A A S B
P At 1] R 0 T R AT AR s v BB AR A e, A AL
P oh 26.57 g-kg ', 39%(20~30 g- kg™ ) 43 A A dR
%2, 5 B 31.94%, 5 9 (6~10 g-kg™) 43 A7 1l FL
/b SRR 0.01%.

(2) A< S0 28+ DR pH H 4% 18] P4 32 ST 18 0
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55.33%.
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