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Abstract: After intercropping pepper with areca nut, the growth of pepper is restored and the intercropping barrier is
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alleviated. This is related to the increase in soil microbial diversity by the root exudates of areca nut. However, the spe-
cific components that play a role and the effects are still unclear. Three specific components of areca nut root exudates
identified were added them to the deionized water for cultivation as the control and the differences in soil microbial
carbon source utilization ability among different treatment groups were analyzed using the Biolog microplate method.
This was done to clarify the effects of the specific component on the functional diversity and community structure of the
rhizosphere soil microorganisms of intercropped pepper and to analyze the correlation between the treatment groups and
related indicators using the PCA method. The average absorbance values (AWCD) of the three specific components
treatments reached the maximum and were stable significantly higher than those of the deionized water control. The
Shannon index and Shannon evenness of the treatments containing flavonoids and phenolic acids were significantly
higher than those of the deionized water control, while the Shannon index of the organic acid treatment was only sig-
nificantly different. The Simpson dominance index of the deionized water control was significantly higher than that of
other treatments, while the yellowing acid treatment was significantly lower than that of other treatments. The number
of carbon sources changed in the Biolog culture plates caused by the addition of organic acids, phenolic acids, flavo-
noids and deionized water was 17, 18, 15 and 12 respectively, and the carbon sources decomposed by the three specific
component treatments were mainly carbohydrates. With the addition of specific components, the soil microbial commu-
nity structure also changed significantly. The changes in the yellowing acid treatment were the most obvious, followed
by organic acids and phenolic acids, and the soil nutrient indicators also changed with the addition. In summary, the
addition of the three specific components of areca nut root exudates significantly enhanced the carbon utilization activ-
ity of soil microorganisms in the rhizosphere of intercropped pepper and increased the functional diversity of the soil
community. The three treatment groups mainly increased the utilization of carbon sources by microorganisms to enhance
diversity and maintained the stability of the community structure, thereby improving the nutrient status of the pepper
rhizosphere and alleviating the harm of pepper intercropping barrier.
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Tab. 1 Effect of specific components on the basic physical and chemical properties of continuous pepper cropping soil
A7 pH AL R AR A R A
Treatment Organic matter/(g-kg™')  Available N/(mg-kg ™) Available P/(mg-kg™") Available P/(mg-kg ™)
T, 6.10£0.05% 20.6240.25™ 68.00+0.45" 194.15+0.27° 51.31+0.40°
T, 6.10£0.00% 20.45+0.28™ 69.82+0.48" 187.02+2.10" 41.52+0.45¢
T; 6.17+0.03" 19.87+0.06° 70.19+1.86" 181.85+0.78° 61.48+1.44°
CK 6.00+0.00° 21.33+0.47° 68.21+1.15 192.47+2.97" 67.98+0.97"
e FPAF/NG FRERR2Z 5 B (P<0.05) o

Notes: Different lowercase letters in the same column indicate significant difference (P<0.05).

i CK A5 FR 8 BUR 25 m TS mAR 2], i s R 2 4k

1.2
P AR R BT HABGS AL B (£ 2) 0
1.0
8 xR2 HFMBERESMEEARLTEPREY
Z 08 EZ2E3 - GOEA
2 Tab. 2  Effect of specific components on microbial diver-
é‘é 0.6 sity index of continuous pepper cropping soil
g 04 g} AT TR R FEARRER
i : Treatment H E D
02 T, 2.745£0.019° 0.806+0.015% 0.9520.002°
T, 2.812+0.031°" 0.838+0.002" 0.951+0.008"
00 24 48 72 96 120 144 168 192 216 240 T; 2.828+0.062 0.823+0.018 0.892+0.009
$5:0¢ 6] Incubation time/h CK 2.566+0.080° 0.775+0.004° 0.996+0.004"

AFNEFRRRZEREE (P<0.05) o

Different lowercase letters indicate significant difference (P<0.05).
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Fig. 1 Effect of specific components on AWCD of

continuous pepper cropping soil
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Notes: Different lowercase letters in the same column indicate
significant difference (P<0.05).
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Fig. 2 Classification of carbon source substrates for soil utilization with different addition treatments
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Tab. 3 Utilization of different carbon sources on ECO board by the soils from different adding treatments
% IF Carbon source JIKY) Substrate I 11 11 v
KA EY) B-FH 5L D-7 2 Wi 11 T
D-2FL 0 v A TR T,
D-£T 4t — 1k T,
o-D-FLH% Ty, Ty
175 AR Ts, T
D-H &l Ts, To, Ty
D- % i R T5, T
R D-3E R CK, T;
KR T,
P i 7 P 1 T, T, CK, T;
r- 25T R Ts, T, CK, Ty
AL L-22 %% CK, T, T,
H T Bk - L- 73 2 Ty, Ts, Ty
L-H5 AR T, CK, T}, T2
L- R 4 Bt IR T, CK, T, T,
L-AR LN 2R T,, Ts, Ty, CK
ek B JHe Ty, Ts, CK, Tl
N- £ i - D4 44 fiie T, T,
ZRYA o-F R T;, T, CK
i 40 Ts, Ty, To, CK
i 80 Ts, CK, T, T}
3 1 2 Bl 2% 4-F IR R Ty, T3, T2, CK

I RIIOLEMET

Notes: Sort by absorbance value.
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Fig. 3 PCA of 31 different carbon sources and soil
physical and chemical properties
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