}’bﬁ% Guihaia May 2019, 39(5) . 661-667 http://www.guihaia—journal.com

DOI; 10.11931/ guihaia.gxzw201802011
SIscags . INAL, 2N, oML P A R B R 2 AR B B K S i R RRPEAIESY [T, T PEAES, 2019, 39(5) : 661-667.

SUN Y, LI PP, FU WG. Response characteristics of phenolic acids substances to soil moisture in Phragmites australis decomposing soil [ J].

Guihaia, 2019, 39(5) : 661-667.

75 35 5 - B 2 AL 0 0K 95 U A R 5
Fh ﬁ_l, ?ﬁﬁ'ﬂ, £ 4 F 2

(1R R TR, 115 BT 2120135 2. g aifoll ks B 77 SO DR BT .0, B AT 210037 )

B, SRR B BRI RIS W AE R A Y E T R AN TR ATV KA BE PR
— i A SR X R R BT B A PR T A AR A T M R B et B S AU RS R R B R
X R S S ERE A KA — RE WA, L Ab, 70 =65 38 fift o S e ) e e o 2057 5 088 e = v A
R A B DIASC o S TR0 265 8 At rb 32 Sy FR 20 B 9 7 23 W AR P 97 3 S G v X 7 3 )7 652 Ay 1
B0 B R WY TR IS AT 5 SR P v AR RO € 12 , S 2 A R 0 M A A, XS ALK 0 PR R SR I
fi £ BRI AT Ty B , SOREW R E M e IR TR O ER AR TR
R X SR BT BRI KA R AR R SS 8 M IR IS o, He b Al SR R T TR A BT B IR 25 3 i i R S ) Tt
FEEE . ST 8 R R BT Y 5 R A AR X K B B OO R RIS T A
AR KRR T BRI TR 2 S BT R e, LA o I TR S TR K ) ) I B T
PO PR S o R A R TR TR R BT B PR X 5 A A K i B e g A PR, s A
PR TR R AN BT B A Sy TR A Ak, 3 e A4 e e S K A3 D S8 R S 0 R R ) e e ] R
IS, BT 5 N T 380 3t P R 7 = e v 9 R AR 3 AT
KW U, B, B, EER, RIS R
RESES: Q9457  XEKIRIAEE: A XEHS: 1000-3142(2019)05-0661-07

Moo

Response characteristics of phenolic acids substances to
soil moisture in Phragmites australis decomposing soil
SUN Yin', LI Pingping’, FU Weiguo'*"

(1. Agricultural Engineering Research Institute, Jiangsu University, Zhenjiang 212013, Jiangsu, China; 2. Cooperative

Innovation Center of Southern Modern Forestry, Nanjing Forestry University, Nanjing 212013, China )

Abstract ;. Both Phragmites australis and Phalaris arundinacea have strong detergency capabilities and are often deployed

as wetland plants in the same constructed wetland for sewage treatment. As a kind of allelopathic plant, Phragmites aust-
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ralis has strong allelopathy effects on Phalaris arundinacea and P. arundinacea would be instead of Phragmites australis
in both natural wetland and constructed wetland. This phenomenon is related to the soil moisture content and the allelo-
pathic inhibitory effect of P. australis decomposing soil on Phalaris arundinacea is closely related to the amount of total
phenolic acids in the decomposing soil. Therefore, high performance liquid chromatography (HPLC) was used to sepa-
rate and identify phenolic acids substances in Phragmites australis decomposing soil under different moisture content con-
ditions to select the types of phenolic acids that the most obvious responded to moisture in this paper. The competition
balance between P. australis and Phalaris arundinacea can be achieved through the regulation of wetland soil moisture,
therefore, the long-term stable coexistence of the two species in the constructed wetland can be achieved. The results
showed that eight kinds of phenolic acids were separated and identified, which were gallic acid, coumaric acid, vanillic
acid, syringic acid, p-coumaric acid, ferulic acid, salicylic acid, and benzoic acid, respectively. The contents of three
kinds of phenolic acids of coumaric acid, benzoic acid, and ferulic acid were higher among eight kinds of identified phe-
nolic acids. There was a significant linear negative correlation between content of every identified phenolic acid and the
relative moisture content of the Phragmites australis decomposing soil. With the increase of relative moisture content of
P. australis decomposing soil, content of every identified phenolic acid showed a downward trend, and the response
curve of content of every identified phenolic acid to the relative moisture content of P. australis decomposing soil could be
fitted well with a linear equation. Responses of coumarinic acid, gallic acid, and ferulic acid to soil moisture were the
most obvious among eight kinds of identified phenolic acids. Therefore, coumanic acid, gallic acid, and ferulic acid can
be used as the main regulatory targets, the allelopathic inhibitory effects of P. australis on Phalaris arundinacea can be

weakened by regulating the moisture content of wetland soil so as to maintain the stability of Phragmites australis and

39 %

Phalaris arundinacea community.

Key words: Phragmites australis, phenolic acids, decomposition, allelopathy, response to moisture
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Fig. 2 Linear fitting of responses of phenolic acids to relative moisture content in Phragmites australis decomposing soil

P<0.01 7K i 25 A0 G IRt 3 - X6 7 =6 g A
+ AR R HPLC & 85T,

R DA b 45 o il 4 0 2 0 [l 5 O 7 3
HH AN T] A 33T 5 55 68 ik AR A TR D & IR R L )
ST B i, TR A T R DS W) o i 5 LG I
5 JE A L 0% A X K R HEAT 2k B LA 15 i
HWE T RRAMELEE (B 2) . m e R BT,
FIFHZM T V=ax+b 15 % W R 259 5 Xf £ 1

IKAS BT R , 0L HOCRAR A . AT %, 9
s Y 8 R R A Bt R R A
HIR A K 2 5 8 1 M6 2 (P <0.01)
P 45 TR K 0 5 0 /K 43480 07 R O, T
0 - AR 5 7K TR 00 1 0 1 Ok
H e TRAMBTHR , A4 U5 KU B X &
RS A LT ELI R TESS F 1 0
k.



666 OO0 M W

39 %

3 Wik L4k

B A W AT DL R B R A O s R RN g
i, FERR R AR B R nT Sy ] R B ARk U 2
iy R A JE T P B 1 28 B A s TR 2R, e 1 Ak
A 0 R R e A1t P L K W e ) 7 T K
32 AT VAR ML R0 AT RS sh o Y
BB H T (Casals et al.,2000) . 7] M4 PLE
S HERCAE W 32 T IS ) B R VR (R 4
E,2003) . R, A B8 7K 3R B0 1) AR Ak 23 % 1 13
R A 0 W W = A R 220 5 W), B T R ) 5 G ) o
ARG P . 5 L TR B, - 38 K o 38 o i 75 4 e
BT, 0, & m il /b, e —ERE Lt
b s A0 1 5 1 A AE b A W Y
RN e — 8RR B b o My R ) o 1) B Ak 5 Rk
T (Kefeli et al.,2003) . K, 72 25 6 f# + b
PR A JE ) J5T 1) 7K 43 e 1 AT fig 2 38 A 1 BB R
PE I EE I R E TR S A 2 R R T AR A
PR FHISE B

A0 A % 55 A RT3 o JE i 1) - 3 b ORE IO B
Sy oy Ho A A W B A B AR A A R W
AT (2014) = -E AR BR - 358 rpoRS 0 31 X6 #2 3
HiR AR THR TR LR R H R 6
Tl R 2 ) SO, I UE 52 3 12 F — - AR B - 38 v (Y
o E AR WM =B R A S Tk e SE
(2017) IIFoR 45 SRR 0 =L R i R 24
Wy PRI A 1 mT BEAS S 22 A9 1 B o, L 4
FEIORORT B 40 V8 W0 B 7 10 W & 6 B VR K G
PR 2B A5 (2011) & B %9 42 2R 8 i v g 2R
fig & 9 B2 OR K B R X Ll T S A ( Vitis
amurensis X V. riparia) 4135 i HA 0 2 1 AL B 1
YER . ASWFFELL 10 Fis o 5 i (9 5 A b 8% 28007
(I R 25 ) 5 M bR FE , R I HPLC $ AR A8 25 35 1§
it trhE IR E TR EUR FRR. T FR .
XA R BT AR K R R R R S 8 i IR 2R
YT, KRR ) SRR 2 5 T (2015) A S
HRZ T 43 5 1 T3 R ) o AH LL 22 4 Hh X AR R L
Nakai et al. (2006 ) M\ 7= %5 Ji i W vh 4 15 1) 13 1R 2%
WK T &R A TR KR R R H R,

BRIV 2 v ke AT A 5 SR AR R R 2 T A R
F1% 3 PR Jo Aol 2K AN RUAH [R] X AT B RS T A S AR
A AE— R BE LR T R ) A A R
PR R 8 R R M T G i S L A
X KR B L B S AR A G R R BB 7
5B ik AR R S K BT B R 2R B Y R
TR, B[R By B 26 W) o B4 5 5 I A% L A
Xt KR B O AR T ZE T R AU & o AN [ Aof
Iy TR A9y Jor %o G ik v #9270 i 7 5 R A7 A R
2e 5w Horp 7 TR Y 5 o X JE A b v A K S W
T WY O BB T IR R B

A AF S 25 S ik b B BRI W B Y B X
KGR SE AR, 15 H AR 2 B By B R ) B A B
BER TR MBI 3 Fh i R W x93k o B
AR R A R BB SR E R BT E
A R IR SO &, DN AR - P AT
T AR R P AR E MR AR PP R DR AR TR TR
BT BB ERL 3 Fh By B W) oA o £ H
NS BURHECRITS N o 3P 7 i N S PO
RBP4 35 RS B — 7 25 R B AR
T L, XS R TN R W R R
R o K o WE R T AR BB SR, AR AR 2 Y
By R o, VR AR SRR 5, VR K 1Y
A FE A A i U BB/ B AR, R
Xk 7K W 7 58 583, LA S A o 250 8 i B
IS |, 3 — A SR o R A T AR D A
FIbR. PRI, 38t s 25 0 A R B iR 25 4 ik 47 Ak
SECATI A 114 5] e 2800 1 ATF 5, AT B Ay e A 5 e B
T A PRAG AP F b 3 0 R - K R 5
IR JCRE 2 18] (9 5 41, AT 4 35 N T3 3
PR R AR E AT

SE

BREZINOVA T, VYMAZAL ],
Phragmites australis and Phalaris arundinacea in constructed
wetlands with horizontal subsurface flow—does it affect BOD
5, COD and TS [J]. Ecol Eng, 73(73) :53-57.

CASALS P, ROMANYA J, CORTINA J, et al., 2000. CO,,

efflux from a Mediterranean semi-arid forest soil. 1.

2014. Competition of

Seasonality and effects of stoniness [ J]. Biogeochemistry,



5 0 P - K LA IR 1 2K 43 AV B 5 667

48(3) .261-281.

CHEN QS, LI LH, HAN XG, et al., 2003. Effects of water
content on soil respiration and the mechanisms [ J]. Acta
Ecol Sin,23(5) :972-978. [ R4, 2wy, #h%HE , 45,
2003. 7K 53 %F A+ HERF U ) 5 i LB (7], A AR AR,
23(5):972-978.]

FU WG, WANG FK, YIN QL, et al., 2015. Niche dynamics of
species in succession process in the wetland of Yangtze
Rivers Lower Reach [ J]. Plant Ecol Evol, 148(1) :43-51.

FU WG, TIAN YF, TANG JJ, et al., 2013. Allelopathtic
effects of Phragmites communis aqueous extract on seed ger-
mination and seedling growth of Phalaris arundinacea
[J]. Guihaia, 33(2):154-158. [ MIE, HzZ &, %A
A, 5, 2013, PEEIRGEBON B RRF A S 4l i A KR
PRRRPERGSZN [J]. )R, 33(2) :154-158.]

FU WG, YING QL, LI PP, et al., 2015. The effect of
allelopathic effect of decompose Phragmites from Zhenjiang
riverside wetland to the growth index of Phalaris arundinacea
[J]. Wetl Sci, 13(1):118-123. [fi0[E, FHEbHk, ZEpree,
A, 2015, BT TI0 M =45 I8 fp ) P D X S A
TERRIRZIE (1], JA, 13(1) :118-123.]

KEFELI VI, KALEVITCH MV, BORSARI B, et al.,
2003. Phenolic cycle in plants and environment [ J]. J Mol
Cell Biol, (2):13-18.

LIU JY, YANG XD, XU LZ, et al., 2002. Studies on the sepa-
ration and determination of natural phenolic acids by
reversed-phase high performance liquid chromatography
[J]. Chin J Chrom, 20(3) :245-248 [ X[{T.=x, B¢ 4%, 1k
W%, 55, 2002. KINMMIEM G WY A = ROBAR 3
3BT (1], i, 20(3) :245-248.]

LIU C, CHEN XD, WU M, et al., 2014. The effect of reed-leaf
blade effect on the growth and physiological and biochemical
characteristics of Solidago canadensis L. [ J]. Acta Agr Sin,
23(3) :182-190. [ XU, PRIGELE, M, 4%, 2014. Fo0t
Jr AR DA ISR — B B A (K S A BAE AR R 52
M [J]. BkAE, 23(3) :182-190. ]

LIN J, YIN QY, YANG B, et al., 2007. Review of allelopathy
of plants [ J]. Chin Agric Sci Bull, 23(1) :68-72. [ #kH,
BAE, N, 4, 2007 MY ACEVERITRIEHERE [T].

R 2 AR, 23(1) :68-72.]

LI K, GUO XW, GUO YS, et al., 2014. Allelopathy of grape
root decomposition and isolation and identification of
phenolic acids [J]. J Fruit Sci, 28(5):776-781. [ Z=4j1,
FER, FRENIL, 45, 2014, HATHR R R 4 1 T k0N
LB RRZARIBI B 3 B 2 E [J]. SRR, 28(5) .
776-781.]

NAKAI S, ZHOU S, HOSOMI M, et al., 2006. Allelopathic
growth inhibition of cyano bacteria by reed [J]. Allelopathy
J, 18(2) :277-285.

WANG CQ, LIU Q, LI L, et al., 2011. Review of studies on al-
lelopathy in plants [J]. J Anhui Agric Sci, 39(21);12633-
12636. [ TARH, X3k, 2556, 4%, 2011 PRI
BiEs [J]. LRI, 39(21) :12633-12636.]

WU LJ, 2014. Study on allelopathy of phenolic acids in rhizo-
sphere soil of panax notoginseng and its intervention
measures [ D ]. Beijing: Beijing University of Chinese
Medicine. [ %373, 2014, =-EHRFr 3 Py iR 1k
AEH AT BEOTF (D], Jbat deatp 2GR ]

YING QL, 2015. Allelopathy of Phragmites australis and its re-
sponse to water environment [ D]. Zhenjiang: Jiangsu Uni-
versity. [ FHHIWK, 2015, 7535 X BEE )AL B0 1 %500 A H:
IRIRBER SR ERTSE [D]. BT I3 R.

ZHANG JY, SUN XT, CHEN JW, et al., 2017. Allelochemical
detection from rhizosphere soil of continuous-cropping Panax
notoginseng and effects of the extracts on seed germination of
three crops [J]. J Southern Agric, 48(7):1178-1184.[ 5k
G, INEIE, BRASSC, 4, 2017, AR = -DARER LA
TR T S 00 R G i HBCYR X = o A R T W K 1 5 )
[J). Bl A4, 48(7) :1178-1184.]

ZHENG K, ZHAN FG, ZHANG Q, et al., 2009. Allelopathy of
Phragmites australis on Spartina alterniflora under different
salinity [J]. Chin J Appl Ecol, 20(8) : 1863—1867. [ A3,
BAEBE, 5K, S, 2009. EREELIRAE T MR EAEK
TN [J]. RHAAS2AHE, 20(8) « 1863-1867. ]

ZHUANG Y, SUN YX, WANG ZS, et al., 2010. Research ad-
vances in ecotypes of Phragmites australis [ J]. Acta Ecol Sin,
30(8) :2173-2181. [ JE¥E, #h—F, £z, 48, 2010. /47K
PEASTIBITGTIERE [J]. A5, 30(8) :2173-2181. ]



