5539 %45 18 1) *E &~ 2 Eild Vol.39,No.18
2019 4F 9 A ACTA ECOLOGICA SINICA Sep.,2019

DOI: 10.5846/stxb201811062405
LA, Wi, B8, s AR A 07 20T B B IR YR R G R A AR, 2019,39(18)

JiL, Yang Y C, Wang J, Yang L X.Relationship between soil phenolic acids and the soil microbial community under different land uses. Acta Ecologica
Sinica,2019,39(18): -

AEEMF AT THBRIRS T EREDHEDN

ZoA @A £ OB Hag
1 AR R H S B B RT3 0 IR AR B TR 150040
2 AR, KA 130033

FEE TR 02 5 M S ) 2 0 e RV 235K 1) T 2 TR 7 =2 — RS T R 0 I S I - st R R A8 A B Sk
VIRETE S 0GR A By S A b B AN ) b b R O U A M e A8 AR PR R AR L LT e ol Jmy i <k b3z ik
AR (SF) JEMAS A TAR(LP) A MM ( FL) FHE i (AL) AFFE XS &, W@ A ] 3R 7 =0F 0—5 em .5—10 em A1 10—
20 em JEHY 3R 2GS JKIEPERY R 9 Rl Y BT, JF SR ISR AR B R TA (PLFA ) I 72 31X 4 Fh - 1R 5 20 3 A
WIRE . ARRW] A R RVE T RA N TR R i e T = A R R R AE 0—5 em 1 5—10 em L2,
Vo RS N AR K 1 7 B ey , T AE 10—20 em )23 IR R AR AR i 2 8 T Ay = L 7 X (P<0.05) o 7 0—
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Abstract: Presence of phenolic acids is one of the most important factors that influences the soil microbial community.
Investigating changes in phenolic acid composition and its relationship to the soil microbial community structure under
different land uses can contribute to a better understanding of mechanisms of microbial community change under different
land uses. In this study, we selected natural secondary forest ( SF), larch plantation (LP), farm land ( FL), and
abandoned land (AL) as research sites in the Shanhetun Forestry Bureau. Phospholipid fatty acid ( PLFA) approaches were

employed to detect the soil microbial community structure among the four land uses. The soil total phenol, complex phenol,
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water—soluble phenol, and nine phenolic acids in 0—35 e¢m, 5—10 em, and 10—20 c¢m depth soil layers in plots at all land
use sites were determined. Our findings were that the total soil phenol content in LP was significantly higher than in soil
under other land uses in each of the soil layers tested. Water—soluble phenol content in the 0—5 e¢m and 5—10 ¢m soil
layers in LP were high for the four land uses, while the water—soluble phenol content was highest in SF in 10—20 cm layer
(P<0.05). In the 0—5 cm soil layer, the total PLFA and fungal content of SF were 14.61%, 80.91%, 55.63% and
156.55% higher than that of FL and AL respectively. Meanwhile, the ratio of fungi to bacteria (F:B) in SF was higher than
for other land uses (P<0.05). Total phenol had a positive and negative relationship with the microbial community ( bacteria
and fungi) in the 0—5 em and 5—10 cm layers, respectively, while there was no significant correlation between the three
soil phenolic substances and the microbial community in the 10—20 cm layer ( P>0.05). Redundancy analysis showed that
ferulic acid, 2, 4-dihydroxybenzoic acid, and B-sitosterol in the 0—5 cm layer had significant effects on the fungal
community and F;: B (P<0.05), but in 1020 cm layer soil, only B-sitosterol affected the growth of microbial
communities. Changes to land use affected the content of phenolic acids and the microbial community structure in top soil.
Phenolic acids significantly promoted microbial communities in the top soil, but inhibited microbial growth at greater soil

depths.
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AT b A S T VT AR AR Tl £ B2 ] Ll e boll Jey iy 3 #0375 (127°22'—127°24E, 46°21"'—46°37'
N) o 2 X Ak il Rt R X, A Z TR IEYS | R TR 2 3 AP 3 R AE 2.7—3.0°C Z ], )
s B AL~ 42°C , Wi i i UL 36°C , P I AF /K 1 3k 600—800 mm , JEHH] 110—128 d, 13RI Hap-
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hyemale) 24 (Rosa rubus) %F . A% H 3 ERAH £ K BHERE L 10 4FLL E, #ETRPE e 5 420, o
FeARFFEAR A K F AR Ry /K 4 K (Impatiens noli—tangere) (KW ( Equisetum hyemale) %54 F ( Rosa rubus)
S, 4 Fh LAy A3 ETE 5—10° 28],
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Table 1 Characteristic of four different land uses (0—20 cm layer)

A5 Land use

AR B Variables

WA SF #HAS N TR LP A< [H 3 FL &3 AL
AL Organic carbon/ (mg/g) 56.40+7.46a 41.3424.02b 36.88+4.74b 35.15+0.84b
4% Total nitrogen/ (mg/g) 6.21+1.50a 5.24+0.66ab 4.25+0.84b 3.34+0.43b
4= Total phosphorus/ (mg/g) 0.44+0.10a 0.26+0.05h 0.40+0.08a 0.46+0.12a
C:N 8.99+0.22 7.70£0.74 9.07+1.18 10.79+1.03
pH 5.19+0.10b 5.60+0.29ab 6.15+0.20a 5.27+0.13b
+HEE K Soil moisture/ % 0.34+0.05a 0.29+0.04ab 0.28+0.02ab 0.23+0.01b
H AT Bulk density/ (g/cm®) 1.54+0.09a 1.52+0.04a 1.69+0.09a 1.59+0.04a

NEF AR FE 2 5 8.3 (P<0.05)
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BHE DB-5(30 mx0.25 mm, 5= 0.25 wm) ,#:7E 60°C . AEFRALFEFRE 1 g - #f A S BRI S35 0 44
afi, 1Ll B BE AR S A T35 [ AccuStandard A BRA ] BTG 3% 55245 L4 FH A A IE O elE vk

AR T T LR HE R A AR G R B R () R 5T i 1 5 KR E P E AT X b, R PLFAs 1Y
PLFAs i@ it i AR . BB R 12:0.14:0.15:0,16:0,17:0,18:0.20:0.i15:0.al5:0.i17:0,
10Me18:0.16:10w7 16:1w9¢ 18: 109 ,cyl17:0 .cy19.:0 {UE4HHE " | 18.109¢,18: 1w9 LR EH ¥,
1.6 ik

K Microsoft Excel 2010 Fl1 SPSS19.0 3 2b ¥REE . R 5 K 28 U7 22 5347 (One—Way ANOVA) K 5 AN
IﬁMLI‘IEZI‘Eﬂ B/‘Jﬁja*( LSD,a= 0-05) o %@ﬁﬁ'ﬁuﬁ%ﬁﬁﬁ}ﬁﬁlﬁ/f, *H?éﬁj\*ﬁ%ﬁﬁ Pearson YzE( XM"H@B@) o
[ H Canoco for Windows 4.5 BAEXF Wy fR ¥ i 5 1 38 45 A= Wy (8] ) 5¢ R #5417 704 43 BT ( Redundancy analysis,
RDA) , i R1ET vegan AT R W) B XU E W BEVS (A BTk, 7€ SigmaPlot 12.0 ZFHR/ER . Frd Edis b1
BIH AR ER

F2 9 FEAERY A HPLC ME £ 4

Table 2 HPLC conditions for determination of nine phenolic acids

R i SRR T S ] R FA iy WA
Phenoli )\ ids IC’I[L hile phas Test wave Sample Flow rate/  Test time/  Retention Linear Regression
eriotie acics obtle phase length/nm  size/pl. (mL/min) min time/min equation degree

FTZER Ferulic acid H B 3% KRG R = 25175 280 10 1.0 15 10.86  Y=30.267X-6.0675 1

2, 4-CRHERER ST

2’ 4 d.h&d%ﬂfm. d H 3% DK R = 25175 280 10 1.0 15 561  Y=13.315X-12.803 0.9999
,4-dihydroxybenzoic aci

T-BHIEEFEGTR . n

. iﬂgﬁ # . R 39 DK R = 25:75 280 10 1.0 15 8.90  Y=15.465X+0.137 0.9999
-hydroxycoumarin

FATFR Abietic acid H 3% DK R = 95:5 241 10 1.0 6 412 Y=2.0288X+0.1701 0.9993

B4 5515 B-sitosterol i 205 20 1.0 13 9.63  Y=7.8103X-0.5669 0.9999

FEURM Oleanolic acid Wk =95:5 210 10 0.6 15 480  Y=11.516X+0.5391 0.9992

FEHR Shikimic acid Y 1 90 WA RR K T = 15:85 213 10 1.0 5 522 Y=40.292X+1.6745 0.9999

PIAERZ Cinnamic acid ZNE:0.1%BERRK IR =30:70 284 10 1.0 5 142 Y=72.026X+5.8678 0.9999

[ =@ Phloroglucinol  ZJi§: 7Kk =50:50 248 10 1.0 3 132 Y=1.8626X+0.7095 0.9999

X: BRI M Concentration of phenolic acids; Y VTR Peak area

2 EREHSH

2.1 R[E R T RS SR R ) T ) AR AR

ANTA] b A O 2 B S S FUK S P B & AR W 25 7 (18 1,P<0.05) o A N TAR 14
2B = (P<0.05) ,0—5 em 2, 2051 FL R AR A T 1R S 1 =7 44.88% .63.62% ,112.01% .,
FE0—5 cm F15—10 cm JZH 5 AR N TR 38K M 75 i 10 38 v A = b £ R I =X (P<0.05) |, T
TE 10—20 cm JZH MR MR R (P<0.05) Sk b BEE )2 R B AT, 10 4 A A 7 0T B8
P R 5 A I 1 SR R R AR R R 3
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Fig.1 The vertical distribution of soil total phenol, complex phenol and water-soluble phenol content under different land uses
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Fig.2 The vertical distribution of soil microbial content under different land uses
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Table 4 The Pearson correlation analysis between soil microbial community nine kinds of phenolic acids respectively

M R 5 HIRBREE K. PLFA i) HH B/ A1
Soil phenolic acids Soil depth/em  Total PLFA Bacteria Fungi F:B
FTZER Ferulic acid 0—5 0.754** 0.738** 0.922** 0.882*
2,4-Z SR 2 ,4-dihydroxybenzoic acid 0—5 0.739 ** 0.723** 0.845*" 0.776 **
7-$23:7 5 & 7-hydroxycoumarin 0—S5 0.537 0.503 0.438 0.343
FATRAR Abietic acid 0—5 -0.532 -0.512 -0.673" -0.651"*
B-45 {§§ i B-sitosterol 0—s5 0.580* 0.557 0.764 ** 0.733 **
FHERER Oleanolic acid 0—5 0.583* 0.592* 0.742* 0.681*
FEHER Shikimic acid 0—5 0.095 0.077 -0.041 -0.085
AR Cinnamic acid 0—5 -0.088 -0.114 -0.177 -0.165
[ =} Phloroglucinol 0—S5 0.612* 0.588* 0.481 0.351
F[ZRAR Ferulic acid 10—20 -0.178 -0.192 -0.066 0.167

2,4- " FEIRHR 2, 4-dihydroxybenzoic acid 10—20 -0.079 -0.095 0.106 0.438
7-$:3 75 5 & 7-hydroxycoumarin 10—20 0.086 0.058 0.229 0.445
AR Abietic acid 10—20 0.061 0.074 -0.005 -0.103
B-4+{§§ B B-sitosterol 10—20 0.358 0.337 0.541 0.595 "
FHERER Oleanolic acid 10—20 -0.399 -0.394 -0.252 0.107

#% P<0.01; * P<0.05
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