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Characteristics of Changes in Active Organic Carbon in Surface Soil of
Sloping Farmland in Typical Black Soil Areas

HE Shan, HAN Shaojie, WANG Dantong, ZHANG Yang, FU Yu, CHEN Xiangwei
(College of Forestry, Northeast Forestry University, Harbin 150040, China)

Abstract : Taking the surface soil at different slope positions of sloping farmland in three typical types of landforms (overtopping
and overtopping areas, hilly and overtopping areas, and plain low areas) in the black soil areas of Northeast China as the research ob-
ject, the change characteristics of surface soil active organic carbon at different slope positions of slope land in black soil area were ana-
lyzed by measuring total organic carbon, highly active organic carbon, moderately active organic carbon, and low active organic car-
bon, exploring the differences in soil active organic carbon change characteristics of slope farmland in different landform types. The re-
sults showed that the variation range of total organic carbon content in the surface soil of slope farmland was 26. 57 - 38. 61 g/kg and
the variation range of soil active organic carbon content was 1. 85-5. 67 g/kg. The change characteristics of total organic carbon and
active organic carbon content in different slope positions of sloping farmland in three types of landforms were different. The variation
characteristics of total organic carbon, medium active organic carbon and low active organic carbon content in the overtopping and over-
topping areas were ; slope up and slope middle significantly greater than slope down, and there was no significant difference between the
slope up and slope middle. The variation characteristics of high active organic carbon content was the highest in slope middle and the
lowest in slope down, and the high active organic carbon content was significantly different among different slope positions. The con-
tents of total organic carbon and low active organic carbon in the hilly and overtopping areas were were significantly different at different
slope positions, and the slope down was significantly greater than slope up, slope up was significantly greater than slope middle. The
changes in the content of high active organic carbon and medium active organic carbon were: slope up and slope down significantly greater
than slope middle, and there was no significant difference between slope up and slope down. The content of total organic carbon and three

levels of active organic carbon in the plain low areas had no significant difference among different slope positions. There were differences
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in the distribution patterns of active organic carbon in the surface soil of typical black soil areas among different landforms. The slopes

with the worst activity in the overtopping and overtopping areas and the hilly and overtopping areas were slope down and slope middle, re-

spectively. There was no significant change between different slope positions in the plain low areas. The research results have laid a theo-

retical foundation for the targeted design of ecological construction and protection technologies for black soil sloping farmland.

Keywords : Typical black soil areas; sloping farmland ; ecological construction and protection; soil total organic carbon; soil active

organic carbon

0 515

A HUBBRAE Ry - e A 4L R 43, AN GE B 4
AW A K B E TR B IR R AR 5 4 B A
F1UT IS LR R A HLAR P A T R S
G300 I8 A HER o A R AL R R AR AR
Loginow 45" S0 AT MBS 4 1ol 2 400 | G 45 1 421k 43
YRR RETE PEAT LR AEDE 3 RO Rk BE ( 33,167,
333 mmol/L) Y KMnO, AL ER, 500 & 16 Pk
HE R ARG 3 FOREITE A ALK, T AS [
PEA ML S A L & PSSR, S8 3 Fh
TEHEA PR AL 22 P BT A AE 7 =X AR A R AR
FEME B JE e B TA)AS LA [, X 0 2 45 46 A 2 17
REEMAAEZR ) Wk, WA RS ML U T
SESEWEIT, BB 6 TN R | 40 S0 S ik - Bk R
AR LTS B

AR 4 X T R B AR A P S, AR
o E AR L 40% BT SRR i T 2 ARk
o AR A S CHEE , AR A0 2R A X3 M b 3 38 A7 7 £
HEAMLIK & 5T R0 ) 2, 7 o R R R B &
E O (YA & ol NI 2G| A G b oS v ol R S 52
i 2 4 XA E B S A, RO IR T AR
VAT Al A i, R IO R A AR R R
M A" de P i E KRR oK, JF e R+ Xk
Hi - TR A ML A AL AR AR 5T 2 B2 AT
B+ 49 i 5 o REAR Ak i SE A R ) 2B X
BOTR A S E R SR E RIS, &
SRZR L PR A DX A A BBOT JE, (HLIX PN b B A5 36 AN T

FERER AL AL, AN [F) MU A HT R S B0t 342 ph - IR
MAES N B AR A T s, Bl e TRLEX
ISP M - SO A MILAR A AL R AR B F T 2 B AR
TESL— SRR D T 2200 TR X 2
Pl g A — B AR R 22 51, LT IR
DX 2ol i 39 288 7R X DAY S s A ) 39 A7 - R A
AR ACFFIE R W TSR X B = 1 2 1 % T8
DI 3B 15 A BIL B A2 AL AR AT B 4 T AR DL AR
TR B REIE S, PG, AR LA R 4 X
3 Fh ST X (T8 1178 5 DX Frbi 18 5 X P BRI
X)) ERF A RIS (e b Beh BER ) R )= L4
BTFEXT G, 0 I RE R A LA | A AL
B R A BILBR R 1A DLBR S8 4 b, IRITA
[Fi) M A5 2AS 2RY IX S5 0F il 4 S 3% P A7 AL B A AR Ak B
ZSWIZEST BN R G R B Bk sl 4= p R A P
il EEXHE RO R AR S S R EOR S AL S
et

1 ARSIk

1.1 BHRXHER

F5E X A s SRR B - ST 3 N B2 I
A4 LR AR 5 L /NG U A fik ) T T O
Hoaty , X N A 812 ) B 12 5 A1 IR 55 £
FhHIE . 7E S A DX 0 ) e 5618 )11 8 5 | e s
5 VRIS 3 FP P X N TR 60 a B 3EHF LA
TR, SR 3 RE B ] A A — 3 1
RRKGEKRIAE, MY KR B A
Ko FRXEAFLLE L,

Rl RERELXER

Tab. 1 Basic information of sampling points

s SR i v S s ” -4 > B

HSEATR K RAEHL R i/ m ik/m  epes(ey CTTRBIE/C AR mm
Sampling Geographical . Annual average Annual average

Landform type area . . Altitude Slope length Slope L
location position temperature precipitation

181118 < X 011"~ 4823

Overtopping and sk 1;20 (1);’:41‘2532 6 NE 240 ~340 410 4.1 1.3 503

overtopping areas

Tz i i X 046" = 4990

Hilly and overtopping [P 122022,:125957}\1}3 250~384 370 5.6 0.8 500

areas

M2 JR B x o ’ - o ’

IR oy A0S ~48°12' N 240330 450 58 0.5 J.

126°26'~127°6" E

Plain low areas
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SPRATE 3 0y BRI AUR R E = N A SR
G T I 58 8 A BLaR RS P HLak, +
A HURR R FH 3 R 4 2 - Ak s
TP HLBRCR A R A Ak e Bk
5N FREUE 15~ 30 mg B9 HAETA 50 mL fY
BT A 333,167 33 mmol/L £ KMnO, A&
25 mL, B3R 1 h J&5, A E.OHLEL 4 000 1/min
AR B0 5 min , HGESC i B9 L T WO 25 8 ok d
12 250 LRGBS, S8 )5 4 0 B AE 43 R B T T
565 nm P KA HEAT H @I RE , B KMnO, 14 FE it
HeAtHm o K 3 R E A MR, S bR
3,
1.3 $EHFITE

TuE b AR A AL S A A
[N

TS P ALBR i (g/kg) = (Vx25%
250%9)/(mx1 000)
Hrf.V o KMnO, ¥R A 4B, mmol/L;25 24 KMnO,
M, mL; 250 S B BEASH; 9 O KMnO, ¥ 78 4k
1 mmol/L /ﬁ*%%ﬁ;}%i,mg,m UL+ ,Eo

SR A HURR B i S SR ML i
5 A UK & i 2 255 RN TR TR A MLk
i 7 oA R RV T LA A R R
HUBR & &P T 5 E A e
1.4 #iEaE

SKHI SPSS Statistics 27. 0 1Y 5K £ 07 22 50 #r
(ANOVA) e/ ik 35 25 535 (LSD) #4725 5 73 Hr
(P<0.05) , f#iFH Pearson #H5¢ R 56 15X X481
HEATAHSCHE ST . SR Origin 2021 S,

2 SR 5500

2.1 TEZBNBRSETHIFE

I 2 AT, 3 A b A5 B 67 4 S S WL 5 i
AL R A 26. 57 ~38. 61 g/kg, 3 Flhh 5 2 80 X ik
B A R340 8 A MUK 75 A AL RRAE AN [A] , 18
D1 e DX - S B 7 B AR AR RRAE Ry . B RN
KT, 3 B e 2R, RkiE

b X S A L S AR O R R R T
Wb b R T o BRI X SR A L
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Tab. 2 Total organic carbon content of soil at

different slope positions g kg
HFRE R X e B Wer
Landform type area Slope up Slope middle  Slope down

181118 B X

Overtopping and 33.51+0.46a 34.21+0.84a 26.57+0.13b

overlopping areas
Tz ig i IX
Hilly and overtopping 29.85+0.57b 26.76+0.22¢ 32.91+0.94a

areas

AR b X
Plain low areas
T B A TS M b 25 5 B I S TR) 7 B 3 7 3B 07 ) 2 55 fd
#(P<0.05),

Note: The data in the table is the mean + standard deviation; differ-

36.50+0.99a 38.61+0.94a 37.57+0.97a

ent letters after the data indicate significant differences between slope po-

sitions (P<0.05).
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Jo Y BER T LW E B ERTH T ; R
185 DX - 498 i TR AT ML 7 S AR AR RRAE Sy 3
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Tab. 3 High active organic carbon content of soils

at different slope positions g kg
AT X, Yok ek AN
Landform type area Slope up Slope middle  Slope down
18118 54 X
Overtopping and 2.22+0.03b  2.30+0.03a 1.88+0. 03¢
overtopping areas
Tl X
Hilly and overtopping 2. 15+0.05a  1.85+0.03b  2.09+0. 05a
areas
i X
IR 2.11£0.06a  2.10£0.09a  2.19+0. 06a

Plain low areas

T B D S A 22 B o S [R) 3 B R 3 £ [R] 22 57t
#(P<0.05),

Note: The data in the table is the mean + standard deviation; differ-
ent letters after the data indicate significant differences between slope po-

sitions ( P<0.05).
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Tab. 4 Medium active organic carbon content of soils

at different slope positions g kg
HiSRZEAL X etk B AN
Landform type area Slope up Slope middle  Slope down
181118 5 X
Overtopping and 3.90+0.06a 4.06+0.07a  3.62+0.12b
overtopping areas
T bz i i IX
Hilly and overtopping 4.33+0.05a  3.63+0.09b  4.30+0. 08a
areas
Ry /2 JH x
PIRATHI 4.29+0.06a 4.38+0.09a 4.43%0.12a

Plain low areas

TE Bl - Y e hr i 22 B0 5 A ) B 3R R A7 [] 22 57 (.
#(P<0.05)

Note: The data in the table is the mean + standard deviation; differ-
ent letters after the data indicate significant differences between slope po-

sitions ( P<0.05).
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Tab. 5 Low active organic carbon content of soils

at different slope positions g+ kg™
A AKX ek Perp W
Landform type area Slope up Slope middle  Slope down
181178 41X
Overtopping and 4.87+0.11a  4.97+0.03a 4.21+0.07b
overtopping areas
TrB 18 s IX
Hilly and overtopping 5.42+0.03b  5.18+0.05¢ 5.67+0.03a
areas
S x:
IR 5.07+0.32a  5.15%0.07a  5.08x0.30a

Plain low areas

T B0 P (AR 22 B A 7] 52 Bk R iz 1 22 7
#(P<0.05),

Note: The data in the table is the mean + standard deviation ; differ-
ent letters after the data indicate significant differences between slope po-

sitions (P<0.05).
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Different letters in the figure indicate significant differences in the proportion of the same active organic carbon content in the same geomorphic type

area between slope locations ( P<0.05).
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Fig. 1 Proportion of active organic carbon content in different levels of soil at different slope positions
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Tab. 6 Correlation coefficient between soil total organic carbon and active organic carbon

e I BA LK [ERCR LIRS A B ERIE AT LA
£zt . . . . . . . . .
Ind Soil total organic High active organic Medium active Low active organic
naex carbon carbon organic carbon carbon

a4
LA RATHLI 1,000 0.661" 0.743™ 0.258
Soil total organic carbon
Inj(ﬁfiﬁ*}lﬁz)% ' 1. 000 0.553 " 0.239
High active organic carbon
PEIEA AL 1. 000 0.5717
Medium active organic carbon
(iSERERERIRT 1000

Low active organic carbon

e FRREE(P<0.01)

Note: ** indicates an extremely significant correlation (P<0.01).
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