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Abstract: [ Objective ] Intercropping is an effective strategy for increasing soil carbon (C) sequestration by utilizing farmland
biodiversity. The aim of this study was to investigate the contribution of peanut rhizosphere microbes adjacent to maize to soil
organic C (SOC) sequestration in an intercropping system. [ Method ] Based on the long-term peanut/maize intercropping
experimental platform of Jiangsu Academy of Agricultural Sciences, two rows of peanuts and two rows of maize were planted in
strips. Ecological test plate (BIOLOG) and gas chromatography were used to analyze the C metabolic ability of maize to adjacent
peanuts rhizosphere microbes and the accumulation of microbial necromass C. [ Result ] The results showed that compared with
peanuts planted far away from maize, peanuts planted adjacent to the maize decreased rhizosphere polyphenol oxidase activity by
19.0%, soil respiration rate by 18.2%, average color change rate (AWCD) by 22%, rhizosphere microbial metabolism of phenolic
acids and amino acids by 149.4% and 16.1%, respectively. The total amino sugar ( TAS ) content of peanut rhizosphere soil
adjacent to maize was 6.45% higher than that of peanut planted far away from maize, and the content of bacterial necromass C
and fungal necromass C was increased, which eventually led to a 12.9% increase in SOC. [ Conclusion ] Our study suggests that
adjacent maize does not change the soil respiration rate of the peanut rhizosphere, but reduces the activity of SOC decompositiong

enzymes in the peanut rhizosphere and enhances the ability of rhizosphere microbes to metabolize a wider range of organic

carbon components, thereby increasing SOC by accumulating bacterial and fungal necromass C.

Key words: Peanut/ maize intercropping; Soil respiration rate; BIOLOG; Amino sugar; Microbial necromass C
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1.1 HAxREXHER

T 50 Hb A5 VL IR A A B 2 B oS A Sk
(32°36'N, 118°83'E ). iZHbJE T bW HHy 2 KA M,
ARSI 15.6 °C L AEF 354 /K B 700~ 1 900 mm.
SAEH BB 1 782 h, JoFEMI 254 d, 440
WL, EEEYELK.

e
g& AEH: Peanut
A
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FEA/ TR (PM) 3B/ NX S T 2012 4ER,
FEAE TN R S AR o3 R AE 16 MO8 E 24, [AI4E
J5 AR PIAT B R WA T AR A A ) £ Pl . A6 A A
FARAER —1TNIRERE R 0.4 m, 1TEIFEN 0.5 m,
AHARFEHB IR AT 98 0.4 m, =5 0.3 m A HISE, 3444
AR (B 1), A bR b A 7t I BB b 2
IO R AEVE Y AR K IHEAT T R AP A, i
IhFEH 12 pH 7.86, HHEAMLEK 4.1 gkg', &R
09 gkg', &M 0.6 gkg', &M 16.1 gkg', W&
A 62 mgkg!', WAEA 51 mgke', H W
19.4 mgkg ™', HAHM 176.3 mgkg '

TEAE A KRB (2022 4E 7 H 21 H) 205
TEAL B BB AL AR BR (Pr), AEARER (PPb), 4RiT
FREFEAEMRPR (MPPr), dEMRPR (MPb) L4
VT AE AR B B RARBR ( MPMr ) SR4E T IERE S . SRS
TEDCEARPR 14 A AREELS ) FHvKAS(RTELA%
MR R B0 . AERPR RE TAEY R HZ
+ 4 (5~20cm), EFRHIEPRAE LA, AT
AR PR 3. BEASRAENSIEE 4 S PATEHEE R
5 ASREN, A 20 A RN . B+

=
HE

e Pro JEE FOKBIEAEMRIR £ 5 PPb: LA RIHEMR BR £ 5 MPPr: 458 FRWEAEMPR 1 ; MPb: #6848 FORAIHEMRBR £ 5 MPMr:
SRITAEAE R EOR#RFPR £ . T, Note: Pr: Peanut rhizosphere soil away from maize; PPb: Bulk soil between two peanuts; MPPr: peanut

rhizosphere soil adjacent to maize; MPb: Bulk soil between peanut and maize; MPMr: Maize rhizosphere soil adjacent to peanuts. The same

below.

1

AEAE/ TR PR SRR R e

Fig. 1 Peanut-maize intercropping planting design and sampling points selection
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WA 4-F LS i -B-D-H AT, 2 By S LT
K L3, 4-TFRANAMR ) E 96 fLIMfLIR, # T 25
CH I B SR A G 25 T 53R 4 h M 20 h FH T
DU B~ 20 M T T 22 T SR B, PR B0 S T
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B.O 1 min, 5% 30min, W 1 mL V5K, X
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553 B 20 AR A A BR A AR s+ 58 C IR F s o ]
e IRFRAA A3 HT ( Pearson’s correlation analyses ) H
SR ARG 240 TR B ARl N EL TR AR AR 5 SOC =Z [ G
K% . 7t GraphPad Prism 8.0 #f4-rh 5¢ i /E

2 4 R

2.1 ARLBIEIEYIXTEE T IENF RO
ARSI AEY el A e A AR B ek . 6
Aok EEHER PR+ (MPb) HA e A SOC & i,
k5] 4.86 gkg ', HK T KRMRPR (MPMr) FitAh
R, AHECTARERIFAEAE (Pr), 28I ERMIEAE
PR ( MPPr) SOC % i 4 5 12.9% ( P<0.05),

Fz1

AT A ) ERMRPR (MPMr ) SOC &A1Y,

SOC FEAEMR R + e R FLEAT BT ARARL : A 2E /K E] Y
JEMRPR L 3E (MPb ) SOC & AL A B R HEAR
Fr (PPb) f 8.4% ( P<0.05 ). B T HHLER K25,
AEAEARBR NO5-N 75 ft 0 Bl 408 0 A8 0 1 T 46 1 A2 4K

AT Tk AL A AR BR ( MPPr ) HA B 19 NOL-N 5
=ik 26.18 mgkg', & Pr Al MPMr 4 5.81 1%
( P<0.05 )F1 2.26 1 ( P<0.05 ), HFFIEAR PR X 58 PPb
il MPb) AR TR E 2SS MR, AP W
JEMR PR X 22 T, ERSAEZE L AP %
A AR SAeA Z g T 24.11% ( P<0.05 ).

I [ R4 B AL S b 13 NH,-N |, PhpH . CEC 157K
BHTWELER (K1),

FEBBEEIRFR R ERFF LR F ERES

Table 1 Differences in chemical properties of rhizosphere and bulk soils between different adjacent crops

TIA LR AR THER

A R

\ GRS S S P
i Soil Ammonium Nitrate Available
pH CEC/ Water
Sample organic carbon/ nitrogen/ nitrogen/ phosphorus/
(cmol'kg™) content/%
(gkg") (mgkg!) (mgkg!) (mgkg™)
Pr 4.18+0.20c 5.09+0.21a 4.50+1.52¢ 54.75+2.99a 7.26+0.29a 14.41£0.52a 10.40+0.35a
PPb 4.48+0.16b 5.30+0.03a 7.38+3.05bc 43.64+0.59b 7.42+0.28a 15.18+0.50a 11.30+0.70a
MPPr 4.72+0.15ab 5.06+0.22a 26.18+4.58a 58.71+£3.35a 7.19+0.19a 15.29+0.10a 11.61£0.65a
MPb 4.86+0.17a 5.16+0.37a 7.86 £1.96bc 54.16+4.60a 7.39+0.23a 14.96+0.24a 11.15+0.64a
MPMr 4.80+0.21a 5.08+0.16a 11.57+£3.93b 56.07+5.24a 7.38+0.23a 14.66+0.36a 9.55+0.82a

i R BUE A F B EEbR AR, R —5 T RN 0 3R A B R] 22 5+ 1 3% ( P<0.05 ). Note: The values in the table are mean

+ standard error, and there is no same lowercase letter in the same column to indicate a significant difference between treatments ( P<0.05 ) .

2.2 AESRIEEYX SOC HiREEE MR LM

W 4 A B =2 i

FETARI FRBE I T AR PR C BB RRE,
P — 2B BRI X PR & AL R PR C 5545
Wi 6T 5 o it RUHE 23 i A BILBR (R e Ak, 43 S s
+ 4 B-H A FEHEE (BG) Mm% LR (PPO) %
Peo ARUTVEY) R R e A AR bR £ 4 (Pr) PPO
TR I B T A A, AARIEAEY R £
KFEAMPR (MPPr) #4177 19.0% ( P<0.05 ), 7£
EMRPRIX I, A64E F K [H] -4 PPO T P4 246 A4
e MR 119 4%, {H BG 1G4 B 1281k
(&l 2a, Kl 2b),

AIETF SOC 4 it il 6 P AR AL B, A6 AR PR+
PN W T S5 5XF [ e AR S V0 3T A 4 1) L R R B
MBS, BLEIEAERR PR 8 CO, iy A2 408
TR o A6 AR AR By A R R e, R
A R AER PR+ (MPb ) R S 67, 7E4E4E
FARIEAEMRPR X, FRMPR 3 (MPPr) A3 T
TEAEMRBR 148 (Pr) &/ T 35.61% (P<0.05); fE
JEMRPR IR, 64 A EOKIE] (MPb ) A 10T
ik 27170 mg C-m>-d™', AHECWI#EAETE] (PPb) +
HENEIL R = T 43.4% (& 2¢, P<0.05),
2.3 AELPEIEWX TIEREY C REHE RN

itk — BRI A W AR C IRFI I RE S, R
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among different treatments ( P<0.05) .
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AR AL B TE] 5 C o3 fifp A OGS £ 22 57

Fig. 2 Differences in soil C cycle-related enzymes activities among different treatments

FH BIOLOG £ 25k 43 M AN R i 8] 38 A= 4 €
AR 225 . AFEEREMFETXT 31 F C JEAIH
1) ST AT € 28 AL AR AE T 96 h B 35 i i) F) 32 K i T+
. PURH] 96 h IWROGEBE 400 (18] 3a ), SUA
M, AR IR C R FRE S e, A
BRI, AR KR T AEAER PR AIAEAR PR 4
1 AWCD fH (P<0.05), fEfEA4ES FARPEX, 3
AWCD B Ry M T KAR s B 46 2 AR B 74 328 Uk 11 5

PE CFORMRPR = AEARPR>TEAE R ), I AR
MR R A TR Y C IRRIHGE I m2E 5 (K 3b ),

AR, TEEMRPRA Y R IIL X2 | 2R
. ZRYIZE RN CER b, AT AR |
BRI C ISR S o M5 FORMLBET, 164
R R A 456 13 P R A B R 2 St € U R T
PR ZE N, AL Pr A B A3 B = T 149.4%( P< 0.05)
F116.1% (& 3¢, P<0.05).

a) _ b)
S 16 ,
. r P 4 e
E : P;’b L Carbohydrates
z R LRy
o g 1.2 - —* MMPr Amino acids " Polymer
KCy- —— MPb P
= e NN
5 5 ogp T MPMr g, cef e MpPr
R 5 Y 00,7 -e- Pr
oy % 04 .
B =S 04 s 0.8 D
z 3‘“&@2% ; ~§_§ ‘: ATA S
EP o Carboxylic acid b Phenolic acids
5 0.0 | | | | Fr_PPb[ MMPr MPD MPM |
Z 0 30 60 90 120 150 180 ik
At [E] Time/h Amine

F:oa), FHBORAE; b), HEMAYXISF C IHEF AT . Note: a), average well color development; b), the utilization

of six carbon sources by soil microbial.

K3 AFEARSBAES XA YRR PR B AR AR PR L S Py s P ) 2 0

Fig. 3 Effects of different neighboring crops on the metabolic activity of rhizosphere and bulk soil microbial

2.4 SBIEHEY EKITTEERBRAE W IR AR 2200
BT LSRRI, S0 AN (] L SRR L o

TRAE MY BRARTR (4 70 A1 22 5% o 540 FORBIURE T 464

PR 13 MPPr )i TAS & &, A HL TR FEHI( Pr)
BEWIT 6.45% (& 4a, P<0.05), K, MPPr
B GleN/MurA ¥ Eb i e =ik 2] 17.83, J& Pr iy 1.17
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sugar; b), fungal necromass / bacterial necromass; c ), bacterial necromass carbon; d, fungal necromass carbon.

Bl 4 ATA) b B E] A B sk AR A SOC Ly 22 5+

Fig. 4 Differences in microbial necromass C and its proportion in SOC among different treatments
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