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Response of root exudates in two greening tree species exposed to pyrene
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Abstract: The changes of plant root secretion under different concentrations of pyrene stress were analyzed to provide scientific theories
and references for further study on phytoremediation mechanism of PAHs (polycyclic aromatic hydrocarbons) pollution environment.
Koelreuteria paniculata and Cinnamomum camphora were selected as experimental objects, and tested under different concentrations
of pyrene(L,: 0 mg/kg; L;: 500 mg/kg; L,: 2 000 mg/kg). The components of root secretion, the contents of TC(technetium), TN(total
nitrogen), the absorption area of root activity, the absorption area of phosphatase activity and the growth morphology of root secretion of
the two species were studied. The results showed that: the species of root secretion of two greening tree species changed obviously under
different concentrations of pyrene stress, and the order of species of compounds detected in the root secretion of Koelreuteria paniculata
was as follows: L,;(20 Kinds) > L,(19 Kinds) > Ly(15Kinds); The order of compounds detected in root exudates of Cinnamomum
camphora was as follows: L,(14 Kinds) > L,(9 Kinds) > L,(7 Kinds). Different concentrations of pollutants of stress changed the
active absorption ability of plant roots, and low concentration stress could promote the growth of plants.This study will serve as a
scientific reference for the removal of PAHs (polycyclic aromatic hydrocarbons) from soil of urban greening trees.
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Table 1 Comparison of component analysis of root exudate of Koelreuteria paniculata under three levels

L PLRS 45T PR %
L, L, L,
1 [6] —F 2% Benzene, 1,3-dimethyl- / 4.34 /
2 IR LM Styrene / 5.49 /
3 4- FEE J2(SH)- Wi 4-Methyl-5H-furan-2-one 3.20 11.98 2.52
4 Hi 2 Safrole / 10.92 /
5 T HE#2 L K Butylated Hydroxytoluene / 6.37 /
6 7S BHE TS ¥ FFREE SR Cyclooctasiloxane, hexadecamethyl- / / 0.97
7 ~+-bJ% Heptadecane / 3.07 /
8 8- JRIEMENR -2- H% 2-Quinolinecarboxaldehyde, 8-hydroxy- 1.23 / /
9 —+/\JE Octadecane / 2.92 /
10 JUFEIR DU RE A ¢ Cyclononasiloxane, octadecamethyl- / / 0.96
11 %t Heneicosane 0.67 3.98 /
12 EE Pyrene / 13.61 17.68
13 (2)-9- —+ =1 9-Tricosene, (Z)- / / 0.85
14 1- + /L% 1-Nonadecene 1.88 4.73 0.95
15 cis-Inositol tri-methylboronate / 2.95 /
16 — )5 Dotriacontane / / 0.95
17 =% Tricosane 1.42 5.13 /
18 %t Docosane 0.45 3.83 /
19 Y%t Tetracosane 1.78 6.58 1.15
20 1-1,5- ZHUE 20 -4-4 HIE L e / 3.88 /
Cyclohexane, 1-(1,5-dimethylhexyl)-4-(4-methylpentyl)-
21 17- =+ )% 17-Pentatriacontene 1.85 / /
» 2,27 - MR (6- BUT H -4- HUER ) K H 2022 / /
Phenol, 2,2” -methylenebis[6-(1,1-dimethylethyl)-4-methyl-
23 1- —+75/% 1-Hexacosene / 1.95 /
24 2,6,10,14-Tetramethyl-7-(3-methylpent-4-enylidene) pentadecane / / 1.97
25 14- U )2 Z-14-Nonacosane / / 4.05
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Continuation of table 1
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L, L, L,
26 IR -14- —-}JL)##% Z-14-Nonacosane 3.82 / /
27 =+PU%E T etratriacontane 1.80 / /
28 cis—6—Ethyl—cis—4a,trans—Sa—'perhydro—trans— 1 —(Z—methoxyca‘rbon‘ylethyl)—trans—2,trans—6,8a— / / 935

trimethylnaphthalene-2-carboxylic acid
29 % -9~ 1+ )\ J% 2 H K i-Propyl 11-octadecenoate / 3.75 /
30 4-(4- LIEIREHE )-1- R - R Cyclohexene, 4-(4-ethylcyclohexyl)-1-pentyl- 9.47 / /
31 -} /L% Nonacosane 24.72 / 7.91
32 %% Eicosane 19.26 2.51 0.97
33 28- FH 21 a (H)- 7%t 28-Nor-17.alpha.(H)-hopane / / 3.72
34 1 J\J% Octacosane 8.34 / 2.97
33 Pyridine—3iaffffjﬁ??éﬁ;((iie,:ﬁ?ié?ﬂ%uo)rgfnizhylphenyl)- 1.69 0.22 2.69
36 3.5- = (L1 i%%&%)-m BIRA A\ / / 10.46
Benzenepropanoic acid, 3,5-bis(1,1-dimethylethyl)-4-hydroxy-, octadecyl ester

37 INFRIEIR = RESEHE Cyclotrisiloxane, hexaphenyl- / / 28.95

R2 MLIEKFTERRRS LI P UF RS BILLER

Table 2 Comparison of component analysis of root exudate of Cinnamomum camphora under three levels

JFEL /%

G VT ACT5 44 Fk
L, L, L,
1 2,4-1,1- —HFKW) Phenol, 2,4-bis(1,1-dimethylethyl)- / 6.71 /
2 4- WAL -2,6- S IR Phenol, 2,6-dimethoxy-4-(2-propenyl)- / 7.66 /
3 [--LJ% Heptadecane / 6.53 /
4 8- F2FEMEN -2- H#% 2-Quinolinecarboxaldehyde, 8-hydroxy- 10.24 / /
5 2H-3,9a-Methano-1-benzoxepin, octahydro-2,2,5a,9-tetramethyl-, / / 212
[3R-(3.alpha.,5a.alpha.,9.alpha.,9a.alpha.)]-
6 1- - JLJfi 1-Nonadecene / 5.57 /
7 EE Pyrene / 19.29 42.70
8 2,6,10,14- JUFFJE+ )\ %€ Octadecane, 2,6,10,14-tetramethyl- / 3.98 /
9 =% Tricosane 7.45 3.99 /
10 J -13- =+ i trans-13-Docosenamide / 5.74 /
11 Z+4-VY4% Tetracosane / 5.94 /
0 22° - ML FRIEXR (6- AT 2 -4- HIIE ) R 41.94 y /
Phenol, 2,2” -methylenebis[6-(1,]1-dimethylethyl)-4-methyl-
13 Pyridine—S—ijﬁaﬁE@,— I(\)t(irzr;efNﬁft?ﬂ%oiji}zhylphenyl)— 4.14 3.90 4.26
14 Z1J\J% Octacosane / 6.10 2.46
15 1,2- iR 751PU%E Tetrapentacontane, 1,54-dibromo- 13.38 / /
16 JIit -14- —-FJU)i#% Z-14-Nonacosane 6.39 / /
17 “ ¥ Eicosane 14.46 6.96 1.76
18 N’ -(2,4,6(1H,3H,5H)-Trioxopyrimidin-5-ylidenemethyl)-2-nitrobenzhydrazide / / 7.43
19 2,6,10,14-Tetramethyl-7-(3-methylpent-4-enylidene) pentadecane / / 3.65
20 ffi %} Squalene / 9.27 /
21 -} JL¥x Nonacosane / 8.16 /
o) 29,30-Dinorgammaceran-3-one, 22-hydroxy-21,21-dimethyl-, / / 3.08
(8.alpha.,9.beta.,13.alpha.,14.beta.,17.alpha.,18.beta.,22.alpha.)-
” 3,5- 7 (11- SRR AR )-4- FRAORTT IR )\ g y y 11.66

Benzenepropanoic acid, 3,5-bis(1,1-dimethylethyl)-4-hydroxy-, octadecyl ester
24 INAFEIR =HESJE Cyclotrisiloxane, hexaphenyl- / / 20.89
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Fig.1 Root acid absorption area and root acid phosphates activity in different pyrene treatments
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Fig.3 Contents of TC and TN in root exudates treated with different pyrene concentrations
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