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S+V AbIEAY L4 pH . A HLER . FRFIEREEN SRR, 5 CK ARSI, S+V AbBEAY H3E pH 2T 023, AHlER. 2
A E AR S T 6.52%. 11.60% 1 11.49%., AFEALIT R RAK AN A LR E 2R, I BRIk g L
>0.25 mm 38 B ACKIZH 1Y LU B . 5 CK ALBIAR L, S AT S+V ARBRY >2 mm -+ SR Bk 20 A DL S i 4y DR R T 9.42% F0
40.03%, 5 CK AbFEAALL, S+V ALFE R >2 mm.0.25 ~ 0.053 mm Fl <0.053 mm 4 Bk 20 rh 48 5 o MRS T 3.67%.4.92%
1 5.14%, [EHS, S+V ALFETR >2 mm Fl <0.053 mm -3 PR (AR Hh e & 1430 He CK ARSI INT 20.10% i1 12.28%, ik,
FELTSER b, R S RV AR R S S T M A0 B SR AR AR A BE A K PR, — D TR TH T >2 mm 3%
MR BB DL A, 55— I T >2 mm Al <0.053 mm 3 B AR 20 Ay B3 o i, AT A R T4 -3ty ,
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Regulation of Carbon and Potassium Distribution in Soil Aggregates of Red Soil Slope

Farmland by Rice Straw Mulching and Vetiver Hedgerow

LI Jiwen!, LIU Kailou®*, YU Xichu?, DU Jiangxue', SHEN Zhe', LI Hao!, ZHANG Huimin""

(1 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2 Jiangxi Institute of Red Soil, National Engineering and Technology Research Center for Red Soil Improvement, Nanchang
330046, China)

Abstract: Soil organic carbon can affect soil potassium by affecting the release of soil mineral potassium and the characteristics
of potassium dissolving bacteria. Therefore, in this paper, based on the long-term positioning experiment of rice straw mulching
and vetiver hedgerow to control soil and water loss in red soil slope farmland, by comparing conventional management (CK), rice
straw mulching (S), rice straw mulching and vetiver hedgerow (S+V), the effects of rice straw mulching and vetiver hedgerow
measures on soil main chemical properties were studied, and the distribution of soil aggregates and the distribution of carbon and
potassium in soil aggregates were analyzed. The results showed that soil pH, organic carbon, total potassium and available
potassium were significantly higher under S+V than CK and S, compared with CK, which were increased by 0.23 units, 6.52%,
11.60% and 11.49% respectively. No significant difference was found in the distribution of soil aggregates under different
treatments, and the proportion of soil aggregates >0.25 mm was the highest among all soil aggregate components. Compared with
CK, the organic carbon content of >2 mm soil aggregates were increased by 9.42% and 40.03% under S and S+V, respectively,

meanwhile, the contents of total potassium in soil aggregates and >2 mm, 0.25-0.053 mm and <0.053 mm were increased by

OHEWH . FERLPES R TR ABIE O IF L343 H (2020NETRCRSI-9) . 1744 H ARl 5410 H (20192BAB203022)f 1+ 5}
WFEL 450 H (HRBS04) % Bl .
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3.67%, 4.92% and 5.14%, and the contents of available potassium in soil aggregates >2 mm and <0.053 mm were increased by
20.10% and 12.28% under S+V, respectively. Therefore, on the red soil slope farmland, the combined measures of straw mulching
and vetiver hedgerow are effective soil conservation measures to improve carbon and potassium distribution of soil aggregate
components, which improved organic carbon content of >2 mm soil aggregates and significantly increased available potassium

content of >2 mm and <0.053 mm soil aggregates, thus is conducive to maintaining soil structure and ensuring high yield of

crops.

Key words: Aggregate nutrients; Straw mulching; Vetiver hedgerow; Red soil; Sloping land
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1 HREH®

1.1 RIe R

JE A AR A NI < I = i g | /AN
(116°2024"N, 28°15'30"E). izith X J& T #4iy 2= K
S, EYIREE 17.7 ~ 18.5 °C, AEIBE/K & 1 537 mm,
J& T LRI 2T b, XIS B R 10°, 2015 4F
RIS T G AT 2R S EER AR AR A S AR, 13k
RUMLTYE, BN L2 G+ o RIS AR e
ek pH 5.3, ALK 14.5 g/kg, 24 0.8 g/kg,
2 0.5 g/kg, 8 18.0 g/kg, HAAA 55 mg/kg, H
SWE 14 mg/kg, HACER 280 mg/kg.
1.2 REigit

RIGIRT 2009 4F, WEH M H(CK) ., FHERE
H(S). MR SR E (STV) 3 AR, K abR
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PR | R R AN AR B I3 1. A3 3 K
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PR AEAE A REFRATHGH , 40% BIRAEAT 50% AYHR
AEAEACA: FFAETT 10 d 303t 5 247k, Bl
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Table I Applied amounts of rice straws and chemical fertilizers
under different treatments

(L AIEN, WEHE(P,Os, AP IR (K,0,
(kg/hm?) kg/hm?) kg/hm?) kg/hm?)
CK - 120 90 135
S 7500 120 90 135
S+V 7500 120 90 135

W BEAAENm . AL B SIS 430, 8.5, 1.2,
20.5 g/kg.

1.3 FEMEIRNE

ZIR A WOk & AR S A, ikt
BN THE, AIFFETF 2020 4F 11 H 20 H{EENGE
Ji 50 ~60d), 7E&/NXHY EES N ER, & “S”
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Fl <0.25 mm [ 3R, RGBT 25 4 i L
BB AL 200 g FEM, 7E 3 R AR LA TR, M
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<0.053 mm A A B IRRLLFE AL,

FT A Kd R Excel 2010 BEFTH4FE | SAS 9.1 ik
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A FEER ] Origin 8.1 BEFTHIME

2 HEREHW
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R 7 e R A R it 2 e 1 S A
() + 38 AL AR IR (3 2). 5 H AL BE(CK) RS #E
B (S FEA L, AE R S+ AR SV T
T3 pH 430 B E 4L T 0.23 F10.11 4> pH Bafi, 5
CK AMFHAHEL, S AbH XA HLAK . 480
HAIEINT 0.94% . 6.73% 1 4.52%, S+V AbFEN]
SR T 6.52%. 11.60% £ 11.49%. [RIRf, S+V
LB HEE A S R B E S T S A, HIER
6.67%, XU, A E A T A AR R X AL
BT ELAT B U .

x2 ARLEBTHRFELFHRITN

Table 2 Soil main chemical properties under different treatments

Qb B pH

FHLR (gkg) LA (ke 2B (gke)

R (gkg) HMA (gke) AW (gke) B (gke)

CK 517+0.12b 14.87+0.14b 0.89+0.06a 0.54+0.07a 1828+0.64b 57.57+548a
S 529+0.16b 1501+0.13a 091+0.09a 0.54+0.07a 19.51+0.31a 60.03+644a
S+V 540+0.09a 1584+0.67a 091+0.06a 0.57+0.05a 2040+026a 67.75+4.45a

1451 +£533a 28733+£595¢
14.59+4.77a 300.33+6.92b
15.05+291a 32033+347a

W CK: AHEAC; S: FFER; S+V: MEEZ+HFREE, WINEFERR R 2 57 5 3#(P<0.05), T,

2.2 AFEKFRERET LERARERAES TEFE

AR AT, H 3 RIRR AL 025 ~
2mm A ) ER 5 (56.40% ~ 56.59%, K 1), ifif
>2 mm. 0.053 ~ 0.25 mm Fl <0.053 mm A9 FL] 235
}13.83% ~ 16.07%. 15.97% ~ 18.11% #19.56% ~
13.24%. fEAN[RIAbIE 2 B], - 458 PH SR AR 20 i) B 451 )
TERER.
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Fig. 1 Soil aggregate fractions under different treatments

x3 TRLEBTIRERARKKNATANHSE
Table 3 Organic carbon contents in soil aggregate fractions under
different treatments

pisiil 7% P R A2 AT LB B i (g/kg)

>2 mm 0.25~2mm 0.053~0.25mm <0.053 mm

CK 7.32+0.14c 8.03+0.21a 9.30+0.39a 7.95+0.16a
S  8.01+0.22b 8.00+0.36a 9.54+02la 8.01+0.22a
S+V 10.25+0.36a 8.00 £ 0.44a 829+0.32a 7.80=x0.4la
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Table 4 Contents of total potassium, available potassium in soil aggregate fractions under different treatments

4b 3 Ef(g/ke)

HRED (mg/kg)

>2 mm 0.25~2mm 0.25 ~0.053 mm

<0.053 mm

>2 mm 025~2mm 0.25~0.053 mm  <0.053 mm

CK 1796+0.22b 1791+0.14a 17.48+0.11b
S 1820+0.13b 1833+0.22a 18.03+0.20a

S+V 18.62+0.16a 1838+0.11a 1834+0.24a

16.35+£0.15b 199.00+10.22b 189.00+7.46a 195.00+5.67a 171.00+7.65b
17.10£0.22a 202.00+12.32b 195.00+10.22a 201.00+822a 174.00+6.38Db

17.19+£0.15a 239.00+13.45a 205.00+845a 211.00+9.14a 192.00+7.22a
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PR A LR S &, XS AT DRSS AR IR,
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