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Response of Soil Organic Carbon Content in leferentn Slope POSlthis to

Fertilization Management in Purple Sml Sloping Flelds » 4
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Abstract: The purple soil sloping field is the main cultivated” land type i the Three, Gorges area, and the soil fertility directly determines crop yield. In order to explote the
effects of different fertlhzatmn treatments on the soil orgam(J cafbon edntenlat different slope positions, field experiments were carried out at the Three Gorges Reservoir Test
Statlorfof Chengdu Tnstitute of Mountain and Disasters, Chinese ACademy of Sc1€.ntes Atotal of five treatments were set up: no fertitization (CK) , conventional fertilization
(T,), opumum fertilization( T T, ), biochar combined with.85% of T, ( ) and Sitaw con]blned with 85% of T, (T, ), to study the differences in soil aggregate composition,
soil total organic carbon, soluble organic carbon, and microbial carbon content at different slope positions under different fertilization treatments. The resulis showed that;
(DFertilization increased the content of soil mass and improved the organic carbon content of soil, especially with Ty and T, treatments. @/The sequence of distribution of soil
organic carbon content with CK, T, , and T, treatments in different slope positions was downslope position > middle slope position > upslope position, while the soil organic
carbon content of T, and T, treatments was the highest at the middle slope position. @With the decrease of slope, the soluble organic carbon content of CK, T, , T, , and T,
treated soil showed an increasing trend; the carbon content of CK, T, , T,, and T, treated soil microorganisms increased; while the distribution of T, treated soil microbial
carbon on the slope was highest at the middle slope followed by the lower slope. In general, both biochar and straw treatments can significantly increase soil carbon content and
delay the migration of soil carbon on slopes, which provides guidance for improving the soil quality and reducing water pollution of purple soil dry slopes in the Three Gorges
Teservoir area.

Key words: purple soil sloping field; biochar; straw; organic carbon; slope
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Table 1  Basic physical and chemical properties of the tested soil

e o H m@l ﬁ:&{)glll /i\@%,l ﬁ:&%q]?l Eﬁﬁﬁ?—ﬁfﬁk 1 f IA’(@% 1 :I%z%‘q] 1
/g-kg /g kg /g-kg /g kg /mg-kg /mg-kg /mg-kg
CK 8.27 7.03 0.51 0.72 31.79 26. 45 8.15 106. 99
HR(T,) 8.23 7.06 0. 46 0. 68 32.31 26.71 8.16 105. 21
MAL(T,) 8.19 6.99 0.44 0.73 31.42 25.88 8.03 105. 64
HEWH(Ty) 8.25 7.09 0. 50 0.77 31.55 26. 58 8.15 106. 85
FEFF(T,) 8.18 6.97 0.47 0. 67 31.57 25.91 8.08 106. 25

AR T JRIHE] Ky 2018 4E 10 A 15 H & 2019
10 H 14 H SR HMSE/ TR AEFAR R, 022
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3, BKkT 2019 454 A 10 HiEFH, 2019 48 H 2
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Table 2 Amount of fertilizer applied in each treatment
N P,0 K,0 g (LT Ee7/b3
A A /kg+hm =2 /kg-zhnsf2 /kg-ilm’2 /kg+hm 2 /kg-hm /kg-hm~
CK — — — — — —
T, 150 90 90 15 — —
i T, 120 75 75 15 — —
T, 102 63.75 63.75 15 — 10 000
T, 102 63.75 63.75 15 4500 —
CK — — — — — —
T, 300 150 135 — — —
TARTE T, 270 120 105 — — —
T, 229.5 102 89.25 — — 10 000
T, 229.5 102 89.25 — 4500 —
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Table 3 Distribution characteristics of soil aggregates in each treatment

e PR S i/ %
>5 mm 5~2 mm 2 ~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm
CK 21.73 £1.43Bc 28.41 +£0.81Ca 8.50 +0.60Cd 9.45 +0.75Bd 8.16 £0.26Bd 23.75 +£0.25Ab
T, 10.99 +0.49Cde 33.11 £0.61Aa 13.60 £0.90Acd 17.15 £0.26Ab 9.84 £0.94Ae 15.30 0. 70Dbe
T, 9.27 £0.57De 29.72 +1.22Ba 14.22 £0.62Ad 16.66 +0.86Ac 10.31 £0.51Ae 19.82 +0.28Bb
T, 24.66 +1.16Ab 34.11 £0.09Aa 9.88 +0.98Bd 11.04 +1.64Bd 6.20 +£0.40Ce 14.12 £0.62Ec
T, 9.19 £0.49De 33.09 £0.01Aa 14.51 £0.41Ac 16.45 +0.55Ab 10.33 +0.83Ad 16.43 £0.63Cb

1) AR [RIRE T AE 7R AN [ Ak B[R] — i P SR AR [] 22 5 (2.3, AN [R) /s

®4 TEMEELETEARGEEE"

Table 4  Stability of soil aggregates in different fertilization treatments

fh FHEEER  JUTEER >0.25 mm FifEiHl
MWD/mm GMD/mm RIKT (R 05) /%
CK  2.56+0.10B 1.20 +0.05BC 76.25 +0.25E
T, 2.26 +0.12C 1.23+0.01B 84.70 £0.70B
T, 2.00+0.09D  1.04 +0.03D 80.18 +0.28D
T, 2.95+0.07A  1.69 £0.03A 85.88 £0.62A
T, 2.11£0.02CD  1.16 £0.00C 83.57 £0.63C

1B 54 NI 5 P <0.05) v
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Fig. 1 Soil organic carbon content at different slope positions

under different fertilization treatments
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Fig. 2 Content of soil soluble organic carbon at different slope

positions under different fertilization treatments
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Fig. 3 Soil microbial biomass carbon content in different slope

positions under different fertilization treatments
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T, Ty AT, S8 A 0y i g A8 ﬂ:«a%ﬁﬁﬂﬁ
1.00% ~ 1./43%, 1a2%~234% 1;5%~
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Table 5 Changes of soil mlcrobldl ent];Jpr and soluble organic carhon allocation ratio( DOC/SOC) /% j >~
o | = DOC/SOC f . Y

o | e Tabd 2 | Tz Tl T TR

CK 2773 £0.22Aa 2.32 £0.42Aa 2. 18:#0737Aa 2.75 +0.08Aa 2.51 £0.12Aa 2.19 +0.07Ab
Tl‘ 0.89°+0.07Db 1.08 £0.01Cb 1.36 +0.08Ba 1.00 £0.33Da 1.36 £0.14Ba 1.43 £0.22Ba
Ty 2.28 +0.28ABa 1.67 £0.12Ba 1.77 £0.35ABa 2.34 £0.05Ba 1.82 +£0.53Ba 1.95 £0.01Aa
T, 1.13 £0.08CDb 1.07 £0.04Ch 1.39 £0.00Ba 1.25 £0.02CDa 1.65 +£0.16Ba 1.37 £0.25Ba
T, 1.77 £0.52BCa 1.36 £0.19BCa 1.80 £0.09ABa 1.45 £0.03Ch 1.60 £0.02Bb 1.90 £0.12Aa

1) AR FRE F R FIR R — S LA [RIAE B2 (8] 22 57 8.3 (P < 0. 05) , A RI/NG FRERIR R — AL B R R RIS L2 0] 2 57 5. 35 (P < 0. 05)

2.7  HHEE MRS P R AL R A D A pT
2 6 4 AT MBC &5 SOC, DOC &%
HEBEEMHELR. SOC FH 55 ~2 mm HIBEK
Fo 5L 2 IEAH G, 5 0.5 ~0. 25 mm Al <0.25 mm
IR LG5 B2 A4, DOC &85 >5 mmAI R
W pI 2R EEME, 52~1,1~0.5F0.5~
0.25 mm H R K Lb i) 52 8 3 fAH 6. MBC & &
*6

>5 mm P RAKFI 2 B EFEMHE, 5 0.5 ~0.25
mm PR L) 2 3 A G
2.8 JituAEALEEXTVEY) B 5

25 A B ORI SR A 7 AN 2R 7 PR R
PRI R, HALA B A S A K, B CK b 3
77 264. 28 %, 3 PR 2. FOK PR R Ak Ak
() fe K, A8 944. 25 kg-hm ~> |, H vk kIt AE Ak

TEAENBEAREERNEXRYEY

Table 6  Correlation of soil organic carbon and aggregate composition

+ e P R AR R A2/ mm

i H socC DOC MBC

>5 5-~2 2~1 1~0.5 0.5~0.25 <0.25
soC 1 0.399 0.756 ** 0.393 0.792* -0. 101 -0. 134 -0.589" -0.799 **
DOC 1 0.681* 0. 658 ** 0. 006 -0.586 " -0.650*  -0.676* 0.081
MBC 1 0.581* 0. 308 -0.383 -0.494 -0.674 ™ -0.283

1) * FoRHKE MR F K (P <0.05) ,

 FIRA MR BB K- (P <0.01)



5496 EZN b}

B 42 %

B A Ab P 2 ) K 7 25 R 3. CK AR BT S
A K AR B I, AT CK AR B i A 3 AN
e W A TR i SE S 7R 192, 86% Fl 157, 14%, {H &
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Pefbab 2.

®7 EHEELETHEMEKE" kg hm >

Table 7 Yields of oilseed rape and maize in different

fertilization treatments/kg+hm ~2

b3 s Tk

CK 595 +5. 09 990.9 +13.0le
HH 2167.5 +23.33a 7039.1 +17.82b
Ptk 2082.5 +10.61b 8 944.25 +35.43a
W 1530 £26. 73d 5965.1 +13. 44d
T 1742.5 £13.29¢ 6910.4 +14. 71c

1) AN B /INE FREF RS [ A0 A BE 2 (8] 22 5 35 31 2 3K (P <
0.05)

3 itie

3 1 ASTa] i AR Ak B X A [R) 33 47 + 3587 ML ( SOC)
A
AT FE 45 R ‘ﬁiwﬁui:ﬁtt %ﬁﬁﬁ%@i’a
AESE N HEAT HUAR &5 S, 9 e O 23.83% ~
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Fig. 4 Soil bulk density of each fertilization treatment
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