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Abstract

Analyzing the succession characteristics and vertical distribution of organic carbon active pool
and inert pool of arsenic and sand composite soil, which has guiding significance for the fertility
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improvement of newly formed soil and the theory of soil organic reconstruction, the experiment
selected four treatments with the compound ratio of arsenic sandstone and sand of 0:1 (CK), 1:5
(C1), 1:2 (C2) and 1:1 (C3), and the planting period was 3 years and 10 years. The results showed
that only the compound ratio had a significant effect on the recombinant organic carbon content,
and the C3 treatment had the highest recombinant organic carbon content. Compared with 3 years
of planting for 10 years, the content of easily oxidizable organic carbon and potential mineralized
organic carbon in the soil showed a gradual increase trend, with an annual increase rate of 0.05
g/kg and 0.06 g/kg, respectively, and the 0~10 cm soil layer was significant higher than other soil
layers (P < 0.05). In the compound soil planted for 3 years, the average content of potential mine-
ralizable organic carbon was the highest in C3 treatment. With the increase of planting years, C1
treatment had a significant advantage, which showed obvious difference compared with other
treatments. It can be seen that the compounding measures promoted the accumulation of acti-
vated carbon pool in the 0~10 cm soil layer, and the 1:1 compounding measure is better.
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1. 518

A FH R ) A LB 22 A e BRI AR ROV AE AR, JF LR 4ERE L 3RIE ) i it L334 WAk 5)
Ty sz LAREREE, IR TR SE B IR AR AR A I [L] . RIS R, 3N 2w LR
BN MBCR AT, D R AL Flt AR (2] 3 LAy T3k O S E AL G o), 5
Wi 25 -3 b IR o A7 SN, LR AN 70 A S 1 R AR DR Ve (R 2 18] A IS 8] B s AN T
Yo, AEEERBAGIA AR 22 50 E 2 A 1E I [3].

TIRPARE . Bk HEA. HU. BB, i RAEY A SRR A YA B R A L
B SO IR A HLIR[4]. L3 5 EAAHUBRAE v - 3rh 5wl S A BRI a DLk, RERE IR R
WS A 5 A (K AR AR [5]. 15 AT WUBKRAZ 48 A e i 1] 50~3000 &, LeAGREsE, *f 3R
P 391 A ) P50 Wi 2 A AL T B AL U J 13X — Y [ 6]« 38 HLI R T ) E EAR A
1 LA WU A FEAL, REMIE R TR m . MR E MR T o LI BRI R 2R . R R
THLRD 5 5 SR AR P A AR R O 2 MO FE[7] [8], (HANUBRAPRE R SR TR,
R 5 IR RRAFAE S ARSI S b . BRI, ARSI A S0 R OA 0 Fe R, i A
[l RS BRI 55 b SRC A b A L P 40 RO LA, D SEBIL SR A R0 1) AR S A SR AR

2. M5 RHE
2.1, RIS

fittib i 5 EE AR /N X AL T & PPl (108°57'~109°26'E, 34°42'~35°06'N) /& 5 1 -F A1 B 1k
E R, B db R AR, BN IR 375.8~1420.7 m, & K IR XIR B A T R A S
HE MRS 5187.4 MIIm?, AESFI H RN 304 2389.6 h, 4EHAIR 13.1°C, FEFHRE/KE 527.2 mm
(1990~1995).
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2.2. W

HH ARG /N ORI 5 RV IR D A 5 VIR A E M LR G, 56 /NMXAE 0~30 cm fAltEb A 5
WHR-EYI, 30~70 cm I 78 Kb - B HURIE AE R O 3 4R A 10 AR (RS 25 S50 BB LG 43 51l 0:1 (CK)
1:1 (C1). 1:2(C2). 1:5 (CI)y 4%, M MHEEE 3k, 24 NMAX. AXHFE N2 mx2m, HREED
XS, FREEIE . Rt R SRR —M, WX RIE AL “—” PR, G
JEIRIE N 30~40 cm, RIARES /N DO AL RS 7 5 VD IR A IR B #1128 0~30 em, BERLsethZ&fF, 30-70 cm
SEAFVIAT . WIS A F K (4 508) - /N2 (VME 22) —FE R EERAE, AR N LR

2.3 TIMEMAIRE

2019 4 5 A/ NEWGEEE, KK /NX 0~30 cm +ZRES, [ERE 10 cm, FAN/NXIYERE S AH
B NRAFE . RN TR B 5 bR Bl HEkE, AL 2 mm RS BAKT S0 0.25 mm
i, FT S8 AU H A HUBRRIE E rT A A ML e « 5 A A HLERR A 333 mmol/L /& i
BRAEA -2 e B TN E [9], SR AL HURRR B %5 B 7 3%(1.7 g/em® Nal) TOC-VCPH 2 Al 2 [10],
FE AT HURRCR FH IE IR = P 35 3R 1347 5 [ 11]

2.4, BWAEALTE

B4 K F Microsoft Excel 2013 #E47T A0 55 3F HEAT1E &, H SPSS 13.0 #4347 Duncan & 28 A5
IO FNAH A M o
3. LREDH

31 ERMESFUBNKRIRESTWL

ZHNETTESNERK(E 1), EZRREGEEMEHT, TR, PSR L2550 5 A A HLak
SEA A B R AR R 3 41 R FC 1, 0~10 cm AT 10~20 om - )2 1 5 Eb B WLER & B AE C1.
C2 Il C3 b3 (] 35 70 1 3 1% 22 5, (HL %) Wil 35 v T CRO A, 3610 43 531 9 41.83%~66.41%F1 122.63%~166.11%,
20~30 cm 2540 HE 5 FAL A WU S BB S E R . & T2 S RGN T & &R PN 0~10 cm
(0.29 g/kg) > 10~20 cm (0.19 g/kg) > 20~30 cm (0.12 g/kg) (%] 1). 7EFHE 10 M E R L4, 0~10cm )2
) o B PUBRS B AE CK. CL A C2 Ab¥ (Ao 35 1t 22 5%, £ C1. C2 Il C3 AbFH Al th G & V22 5+,
AL C3 4% CK AN S A AL A ML & B & 8 1 T 109.86%, 10~30 cm )2 & A0 HE 5 Ak A WLk &5 48
TREMEER. & T2 SAE PR & &R 0~10 cm (0.64 g/kg) > 10~20 cm (0.57 g/kg) > 20~30
cm (0.39 g/kg). FhiE 10 4F4% 3 4F, & 12 5 A WK & & L DLW 6 I (AR Sy, ARG INE 25 il
A 0.05 g/kg (0~10 cm). 0.05 g/kg (10~20 cm)#l1 0.04 g/kg (20~30 cm).

Table 1. Variance analysis of easily oxidizable organic carbon of arsenic sandstone and sand composite soil under the influ-
ence of multiple factors

F 1L MM ESPERLSEUANRESEREZW THRESH

RLEP/ ST 75 A El:ilis oy F A P18
PR 2.0227 1 2.0227 187.1712 0.0000
=1 0.2733 3 0.0911 8.4302 0.0001
+2 0.5248 2 0.2624 24.2819 0.0000
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SRR x HRE 0.0392 3 0.0131 1.2102 0.3162
FER x LF 0.0344 2 0.0172 1.5924 0.2140
Stk x +)2 0.1790 6 0.0298 2.7608 0.0219
FRR x ZRtt x L2 0.1797 6 0.0300 2.7714 0.0210
A B
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Figure 1. The vertical distribution characteristics of the oxidizable organic carbon content of the compound soil for 3 years
(A) and 10 years (B). Note: CK, C1, C2, and C3 indicate the volume ratio of arsenic sandstone to sand is 0:1, 1:5, 1:2, and
1:1, respectively

E 1. ERCEHE 3 F(AM 10 FB)LIEZENXBIRIEBMEESHHFHE. /E: CK. Cl. C2 1 C3 7 HIFR/RHLAY
E5HRIREE S 0:1, 15, 127111

3.2. BREBAANKKRESTN

ZHRERTTZ I ERTW] (R 2), EERL. MEER. LEREE1EH TUERC o mAANR S
BHANA BE I EAFEMEERT, & LEER L EH GRS B0 % %254 2). {2 0~30 cm
L E, AR AR A WL & R B R, DL C3 AL & B, W3 m T CK ARHE,
1M C1. C2 Il C3 b (Al 2 HARE .

Table 2. Variance analysis of heavy fraction organic carbon of arsenic sandstone and sand composite soil under the influ-

ence of multiple factors
F2 MWESVERTEABNKREZERZIW THAEEDH

A8 53 KR F H ¥175 F 18 P&

a1 0.0059 1 0.0059 0.0468 0.8296

SECH 2.1351 3 0.7117 5.6785 0.0021

+2 0.0872 2 0.0436 0.3479 0.7079

R x G 0.0751 3 0.0250 0.1998 0.8960
ERR x L2 0.2710 2 0.1355 1.0811 0.3473
HEL x +)2 0.7172 6 0.1195 0.9537 0.4663
IR x Ziith x L2 0.5752 6 0.0959 0.7649 0.6010
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Figure 2. Vertical distribution characteristics of soil heavy fraction organic carbon n content after 3 years (A) and 10 years
(B) planting in mixed soil. Note: CK, C1, C2, and C3 indicate the volume ratio of arsenic sandstone to sand is 0:1, 1:5, 1:2,

and 1:1, respectively
[E 2. SELME 3 FEQA) 10 £EB)TIEEREIHRSEMNEENHIFME. 7£: CK. Cl. C2 1 C3 N RIFTRALELE
5i0e9RFAEEJ 0:10 150 12 F0 11, jE: CK. Cl. C2#0C3 pRlFRRMANESIPHIATAEL A 0:1, 1.5, 1:2F01:1

33 BRBHETT HHRNRESTEL

ZHRRTTESNEREY], EZHRGEIEMT, SR, FEER 1B BRI PP E 5
Zia Ve FISAEAE AT A A DU & B AR 7 A B35 R (2 3). fEAMH 3 4EI R I+, 10~20cm £ )2
TELE AT A N34 B e, 4 0.78 glkg, 2% & T 0~10 cm (0.62 g/kg) ! 20~30 cm (0.58 g/kg): 7E
FhE 10 SRR L, 0~10 om LR EHEFT LA FLUIR T2 5 B 5w, O 1.38 g/kg, &3 =T 10~20 cm
1 J2(0.88 g/kg) A1 20~30 cm - Z(0.97 g/kg) (# 4),20~30 cm 124 10~20 cm /2 #2338 1 T 10.23%,
A LA R AR BR G0, SEC VAR AT A L & B AR N, AFHE s 204 0.06 g/kg, H. 0~10 cm
F120~30 cm L Z IS P AT HLBR & AR E S . ERME 3 SR IC -, 0~10 cm A1 20~30 cm &
JZ C3 Wb BB AT A WL & B R OR, R & T CKALEE, Ti7E 10~20 cm 21, DL CK A3 ik
ER AN & B R, W3 m T HARE R AR, 10 FER L, 0~10 ecm L Z B LT AL
WG BRI Z R 2, DL CLAREFR, H Oy CKL C3. C2, 10~20 cm A1 20~30 cm + /= 1) Ji
LA C3 ALBEAN CK AL PEFIVEE AT A WL & B ok, S35 T At AL B (] 3). fEME 3 SR R lc L1,
BAE R A NUIRR S B P C3 AP bR sy, BB MEAERRAOHGIN, CL ALBRRITEAE T i (A HLIK & B8
Wit %, BUCHARAC BRI B3 2 (3R 4).

Table 3. Variance analysis of potential mineralizable organic carbon of arsenic and sand composite soil under the influence

of multiple factors
3. M ESERDBEAY HENRESERZIM THNEES

A 5 SRR Rl H ¥ F g P1E
IR 3.1292 1 3.1292 723.0427 0.0000
=11 1.3317 3 0.4439 102.5669 0.0000
L2 0.6894 2 0.3447 79.6505 0.0000

IR x ERLE 1.1257 3 0.3752 86.7046 0.0000
IR x L2 1.3100 2 0.6550 151.3521 0.0000
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W x +5 1.5671 6 0.2612 60.3506 0.0000
EMR x Hi x +2 3.6609 6 0.6102 140.9858 0.0000

Table 4. Significant difference (5%) of the average content of potential mineralizable organic carbon in composite soils un-
der the influence of multiple factors
F 4 ERTBEAT UBANKREHNEEEZEREZMTHEZHES(5%)

A3 CK C1 Cc2 C3 0~10cm 10~20 cm 20~30 cm
34 b c c a b a b
10 4F b a d c a c b
A B
150 BCK BECl OC2 BC3 2.50 a BCK BCl OC2 BC3

1.20 2.00

0.90 1.50

0.60 1.00

BERNTLEIRE R (2/ke)
EETTLENHRE R (g/ke)

0.30 0.50

0.00 0.00
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Figure 3. Vertical distribution characteristics of the potential mineralizable organic carbon content of compound soil for 3
years (A) and 10 years (B). Note: CK, C1, C2, and C3 indicate the volume ratio of arsenic sandstone to sand is 0:1, 1:5, 1:2,
and 1:1, respectively

3. ERCEMIE 3 F£(A)M 10 ER)EBENT HENKRSEMEENHIFE. E: CK. Cl. C2 FC3 7 RIFTRALES
E5CHRTREE R 0:1, 15, 128011

4, &5ig

AFEFEER T, EHAPBRES L Rh A RE M ER, RS Ra B2, U C3
KB EA AN S Blm; BRCE. R HREX 5 A A NS B R B E R, BL0~10
cm LE I RRRNESF; BRI, MR LR PR K PTR ER R SR G 0 T B A v A A AL
S B A B B BEE AEAERR OIS N, SR AT A WU 2 5 R RS N

SE 0w
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