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Abstract: After intercropping pepper with areca nut, pepper plants recovered their growth. This might be related to the
mutual interaction between the rhizospheres of the two plants, especially the promoting effect of areca nut root exudates
on pepper plants. However, the specific components that play a role remain unclear, which makes it difficult to provide a
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basis for in-depth research. In this study, the root exudates of pepper and areca nut seedlings were extracted by hydro-
ponics. The full components of the root exudates were identified by LC-MS/MS metabolomics, and the specific differ-
ential components unique to areca nut root exudates were screened out. After classification, these were used as the ex-
ogenous substances and added to further clarify the effects of different components on pepper seed germination and
seedling growth. A total of 426 metabolites were detected in the root exudates of pepper, and 438 metabolites were
identified in those of areca nut. There were 509 differential metabolites between areca nut and pepper, among which 329
were significantly different, and 138 were more abundant in areca nut and 191 in pepper. The contents of flavonoids and
organic acids were higher in areca nut root exudates than those in pepper, while the contents of sugars, phenolic acids,
coumarins, benzoic acids and amino acids were higher in pepper than in areca nut. After classification of the differential
metabolites with high content in areca nut root exudates into organic acids, amino acids, phenolic acids, sugars and fla-
vonoids, two with higher fold differences were selected as specific components for addition. The results showed that the
addition of flavonoids had the highest germination rate and germination potential of pepper seeds, and the height of
seedlings, dry weight of aboveground and underground parts were the highest. The addition of organic acids and pheno-
lic acids was second, while the effects of sugars and amino acids were not obvious. In conclusion, there are many spe-
cific differential components in areca nut root exudates, but the promoting effects of different components on the growth
of pepper seedlings in soil culture after intercropping are different. Among them, the flavonoids group has a large num-
ber and high content, and has obvious promoting effects on pepper seed germination and seedling growth, which is the
main component of areca nut root exudates that alleviates the disorder of pepper intercropping. The results of this study
provides a basis and theoretical evidence for revealing the mechanism of rhizosphere interaction between the two plants

and analyzing the alleviation of pepper intercropping disorder by intercropping with areca nut.
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Fig. 2 Number of metabolites in root exudates of
pepper and areca nut
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Tab. 1 The top 10 metabolic substances with higher content in areca nut compared to root exudates of pepper
JF5 No. )BT Compound 432K Class Z R FC
1 YA W2 (terephthalic acid ) LR XA A 23.45
2 SEFAZR R ( fumaric acid ) AR K HAT A=) 18.81
3 3,4- "R IIEL LR (3,4-dihydroxybenzeneacetic acid ) LR XA A 16.31
4 L-(-)-#53% & ( L-threonine ) S HR 15.31
5 2-SE N FE AR ( 2-isopropylmalate ) A HLER B AT ) 15.07
6 JEJLASH2 ( protocatechuic acid ) LR XA A 14.99
7 I R (aminomalonic acid ) UL B I LA A=) 14.80
8 /GBS B (N',N"-di-p-coumaroylspermine ) iy e 14.71
9 ML -2-¥2 12 ( pyrrole-2-carboxylic acid ) AT 13.88
10 LSRR ( citramalate ) FHLR B I AT A=) 13.71
x2 EEMIRRSBWELLARESEFTHE 10 A YR
Tab. 2 The top 10 metabolic substances with higher content in pepper compared to root exudates of areca nut
¥ No )5 Compound 425 Class 225 FC
1 3-# 5 MR ( methyl 3-hydroxyphenylacetate ) HA 17.55
2 S MZEZE (isorhamnetin ) il 15.91
3 3 E iR [myristoleic acid (C14:1)] Jig - i 2 15.21
4 L-# % (L-fucose ) e 15.04
5 3,5- 5 H-3-H B M ( Rs-mevalonic acid ) FHLIR R AT A 14.19
6 AT B[ (+)-piperitol] FeHE A RERENT A 13.75
7 BRLPGEH T (2 18:4) 5744 2[MAG (18:4) isomer 2] i - H- i i 13.55
8 & H 5-O-CLBE T ( tricin 5-O-hexoside ) w1 13.29
9 F/\ Bk —J#-6-5i2 ( octadecadien-6-ynoic acid ) JE J5T- N iy 12 13.23
10 7-HF#IE ( 7-methylxanthine ) WA IR K LA AE ) 13.11
L s IR w i
HHR - 4 AR 68.36 o 3le4
5 BEHKF 4 o BELE 66.12 3388
g AR - 8 5 R 69.44 3056
§ TEH - 15 § T R 3 I e~
g HURF 24 g AHURE 17.12 ISz s
WEk - 24 bi 2 79.39 12061
HAHER 310 . . ! ! 22 Gty 50.18 s
35 25 15 5 5 15 25 35 20 40 60 80 100
#& Number A%} & Relative content/%

Fhim M 80.00%, = TAMLER . IR . M.
BEE 1.69% . 10.09%. 1.69% . 14.29%; A
PR . BRI K ZE 5K 78.67%, = TR . M
Bl 8.26% . 12.39%. F B F /KA HL K FHAF T

B3 ZEHHMAMEBREIVDYZENEZERHFERGEDHEE (A) REEAXMEE (B)
Fig. 3 The number of significant differential metabolites (A) and their relative contents
(B) between root exudates of pepper and areca nut
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FhFHI R ZER N 77.00%, 15258 TR A ERAR
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Tab. 3 Classification and concentration of additives

@y ez

Additive Concentration/(ug-g ")

AHLER (FERR+BEIRR ) 5.0+5.0
B (L-HAR+L-NER ) 5.0+5.0

BRFR (4-MP LB AR+ 75 R ) 5.0+5.0

B (22 28 DUBE+N- 2 BE-D- 2 3L 2 b ) 5.0+5.0

B (4 EWRHE L) 5.0+5.0
MERBAR R 43 6 )

LB Tk

T 8.96%. M ZE LAV, WM., A
LR FNER R 3 2R4p 4l /5 25 B 7Kk B AE B
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5 ELE TR BAFEREWZES; 5 FifeR
WA SMADFWYAFARENZES; 5 FifeR

oz m, FAHLER . B . EESRIAE R
2R, MHEERAFEREES (K 4A),

IR S50 5 L8 F KA BEAR b1 & 2
PP T 9.52%~44.45%, 5 FERFA AT, 3
IIE A 55 AU -1 & 2F =i 60.67%,
m T AR &SR | R B2 1.12%.31.89%.
4.60% . 24.66%. USR5 1640 I b —F 1 A 25 3
H 49.00%, H5EEFKEHMIER T 16.67%.
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AN NE FRE R R AL IR 25 5 B3 (P<0.05 ),
Different lowercase letters indicate significant difference between treatments (P<0.05).
B4 AREFFASHRMNABMMFRIFE (A) MELFH (B) HRM
Fig. 4 Effect of different special components on germination rate (A) and germination potential (B) of pepper seeds
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Different lowercase letters in figure A and C indicate significant
difference between treatments (P<0.05). Different lowercase lette-
1s” in figure B indicate significant difference of underground dry
weight between treatments (P<0.05); Different lowercase letters in
figure B indicate significant difference of above-ground dry weight
between treatments (P<0.05); Different uppercase letters in figure
B indicate significant difference of total dry weight between treat-
ments (P<0.05).

E5 RmymxAmsEEs (A), THRE (B)
R (C) BN
Fig. 5 Effects of additives on plant height (A), dry
weight (B) and root shoot ratio (C) of pepper seedlings
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