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TR TR 2 Al W B A 25 XU, TEA R A 25 78 T 2 0 o 42
HET R RSN ZE, B — R SRR E L.

1 MREr%E

1.1 FERAHH

SEHG B 2 BB R T 2015 4F 7 AR HAREA
SR T % BHTT L0 A AR B X . 16 BRUBAORT 5 £ (0.2+
0.02) g, KFe(13£1) mm, IRt 15 EL 160356 4 35 S Ao
T FSL 50

TV 2 Ve T HAR KT, S B S0 A 40 3% 1 F
A, ot 2 mm B A

SCHG I AR 2 43 e 4, DBP i B T i 22
AL T A RA R A=
1.2 EH&t

SEEGIR B ) 25 cm, EARZ) 30 cm WY VB XS &
S FP T UEAT VD B, VD ILANERE A YRR I RN 9 )
B, WA HE PR 10 HRERE . SRR
55 IR 15%0 K Al DBP ARiEiR B, % E 6
DBP Fit i FERE R, 705 0. 1.2, 5. 10, 20mg/L,
PIASTIA DBP [ 0 mg/L 1E WX RE4L(CK FrR); H
R NI, FEDIIMAMEE RN 3 L, B4
DBP Jii e B AR I BE R 3 AT, 6 AN BREEIL 180
Bho SCEGT 20154E 8 H 27 HE 20154512 7 26 H
TE HARBE R RM h E 4T, BEgRiidt 120 do &7 d
e — RS IR, BRI A B R I 4 R
A Sk KA R 25 K TR K 43
1.3 MEF*

BiH % 120 d A, AR DBP ¥ EERLE 30 fR P
PEAE 15 PR BN R A 102 B 4 o8 B O 1EA T U
TE o MR ZE R F e i s B Ak sk
it (SOD) 7 1 5% F &L 5 DU s S S Ak 3 JR vk il g s
A AL i (POD) I M 2R A QA B e vk I ;2
AL S (CAT) G MR FH 8 A3 e B e e 1
1.4 #HELAHE

R SEBRIR 3AFAT, SEERAs R H IBM SPSS
Statistics 22.0 #F47 i 2 73 (R 7KF- P=0.05), >k H
Origin 9.0 fE& .

2 BRS04
2.1 DBP F#4ZAFHHGAEELNGT R

2.1.1 DBP BEEXERBLHEHTRE a FENZ N
AN DBP AbBRMREE R ZRBLW MR E a

SHEE la BT, b DBP AL FEVE BRI T, 2R
BE R a T REWETHRE LT, B
FAR RSB ARG, &SR (1~20 mg/L)
2R a 48 A CK Z1(0 mg/L)[R] ) HA 2% 22 57
(P<0.05); H:A 1~10 mg/L %345 CK 4lH HA
e 3 22 5 (P<0.01); 1, 2. 10 mg/L SZH 4[] -4 K
a SRR EES. 5 mg/L LI % BB 4 -4
Kadriim, T CKARR T 40.12%, HA1,
2. 10 A1 20 mg/L #&SLHdHn)E R4 %R a
X T CK A5l FRET 46.75%. 40.25%.
50.78%F1 15.21%.
2.1.2 DBP EEXERH LB HEER b FEMNEIE
AN[A] DBP ZbBEVRJE T E R R b
AN 1b iR, b DBP AbBEME R B T, E R &%)
B b S B SR a ML & ISR
b . A 20 mg/L SLRAIM4RE b F e CK
HIBFELES, 1~10 mg/L 44 R CK ZH [a] 34 HA W
B EXEF(P<0.01); 1. 2. 10 mg/L LI A4 2 b
SR ENEXES . 5 me/L SCUZH % R4
SR b ERE, MXT CKAERE T 47.62%, HAex
1. 2. 10 F120 mg/L 4550 21 (% R 4 i it e
b XS T CK A0 N T 49.62%. 58.15%.
48.87%F01 10.78%.
2.1.3 DBP SR EZREHEHRELETENE
AN[A] DBP b BV BN & R i R R B
HUNE L fiw, bl DBP 4b BB B 75, E R4
Wi R A R SR a, MR b A
— =R AR . 45 SEER 4 (1~20 mg/L)HY
MR E A ERE CK 413 HA W R 3 22 5 (P<0.01);
1.2.10 mg/L SEEGA M4 R B o R EF 225
Pre&kre 5 mg/L bG8 WIS BR, A 7% Mk B 52
5 20 1Y) 2 B )1 B SR 3R B B AN T S IR A 4
T 41.66%, HAY 1.2, 10 120 mg/L 455540 A%
RE W SR BT RMTT CK 400 FET
47.34%. 43.93%. 50.39%F1 14.30%.
2.1.4 DBP 5T ERBELHEMRE ab WA
AN[F) DBP Ab#VEE T Z R ER ab
Fef sl 1d s, BE DBP ZbBEYe R Ay Thi, % B
WIHIN 4 E a/b HEHE e FTHE TGS, B
2 mg/L IR ARTT CK 41(0 mg/L)A Fuim i3 7,
5 CK 1 HATI .35 22 5:(P<0.01); HAx 1. 5. 10,
20 mg/L A& SLR A 4K a/b HL{E S CK A4l L, B
WEEZER. 2mg/L LHANZEFER, HEE ab
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Fig. 1 Dibutyl phthalate effects on content and ratio of chlorophyll in seedlings of Acanthus ilicifolius L.
T ANF T a, b, ¢, d KRR DBP b By B2 ] /4 22 5 2 4, P<0.05. T A
Note: The different letter a, b, ¢, d means the difference of the concentration of different DBP treatment (P<0.05). the same below

WA 4.24~6.77 A&E, SE¥MXT CK 427 T
46.28%, PREFHERE K. H4e 1. 5. 10, 20 mg/L 4%
SCIRH AT ER a/b UAEMIX T CK AR K, 43
MR 7.25%, FFE 5.39%. 4.54%F1 5.09%.

2.2 DBP 75 #2184 EABE £ St
2.2.1 DBP V5 3%t R % 4) 8 A LW 1k i
(SOD)T&E ¥y 52 Wi
wE 2 iR, B8 DBP AbHLk B, & B
41 SOD (13 M 2 B el m e ARy a3, Segme
SOD {5 T CK 44, 10 mg/L 5252 SOD i 1t 5%
5, AliK(135.67+22.08) U/(grmin). 1mg/L SCH4H 5
CK 41 8] JC . 3% 22 5, 2~20 mg/L 52504 5 CK 48 A
M i 35 22 5 (P<0.01), 2 mg/L 5 20 mg/L SZE4[H],
PLR 5. 10 5 20 mg/L SEgn 2 [a] JC b Pk 25 57 . 455
¥4 SOD G PEANT T CK 41047 T 19.80% .
101.11%., 198.28%. 215.40%F/1 149.38%.
2.2.2 DBP 54%f & RE 4 S iE(POD)E
P B B Wil
WK 3 fir, B DBP LB B p T, S R4

1751

150+

SODJEAE/(U/(g-min))
3 2 B

N
(=]
T T T

DBPJi itk £ /(mg/L)

K2 DBP X ME4E SOD {1k A
Fig. 2 Dibutyl phthalate effects on activity of SOD in seed-
lings of Acanthus ilicifolius L.

i POD YT PE S BLAEHE 5 J5 R AT 25, 10 mg/L 5
K41 POD TE P i, 20°M(466.33+66.67)U/(g-min).
2. 5110 mg/L L5 [R CK dila HA W & 257
(P<0.01), 1 mg/L, 20 mg/L SZH 41 [W] CK 41 [0) G i &
P2ZS . 5 mg/L 10 mg/L SZEAHE LI 1, 2 Al
20 mg/L SCHRZH A TC i FHPE 25 5. 1~20 mg/L & 5L 5%
1) POD I MEEAHX T CK 4105 T 21.85%.
34.78%. 65.22%. 82.72%l1 8.79%.
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PODi%1/(U/(g-min))

DBPJF IR /(mg/L)

K3 DBP X ME4hE POD {1k AR
Fig. 3 Dibutyl phthalate effects on activity of POD in
seedlings of Acanthus ilicifolius L.

2.2.3 DBP 54 BE 41 S EEE(CAT)E

EX:p-A10|

WE 4 iR, b6 DBP AbFRVREE T, 5055
% AN CAT BRSPS ETHE NI, BT
MR R s AR e . (34 F CK 4. 10 mg/L 5K
BZHIY CAT WtEfkm, #£9°(105.00+10.00)U/(g'min).,
1~10 mg/L 452564 CAT it S CK 4a1A W B %
#Z5(P<0.01), 20 mg/L 5 CK M LR ELH. 1,2
1 Smg/L SEH2H E] 2 B A Y CAT 16T 3 2%
5o 1~20 mg/L &4HEY CAT TEMAEXT T CK 2H43 B4
BT 103.27%. 72.12%., 114.74%. 313.09%7F1 19.99%.

125 -
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4 DBP X & REAH CAT & LR R0
Fig. 4 Dibutyl phthalate effects on activity of CAT in
seedlings of Acanthus ilicifolius L.

3 Wi
3.1 DBP T} EZIAFHHETEENTH

L) B fE A BRI TS AR R AR 89 K B
AE. MHERE a AR b BHMYIEITCEERN

TR GBI (2R S YO A E R I, A
AR BEAE 52 M S L 12388 A R 5 15 2 1 A DG 1Y)
PTG T, 02 B S R A Y A ah R i B R i
N 7 22 B 407 1 A 4 3R % B S i 1 FLAE DBP 11y
it N PR RE . AU = EAT X DBP
Jilb 36 v AR B B 5 b R BN, IR e 9 DBP
i 36 TR0 s ) 9 9 E ) DBP Bt 24 4ol 38 JICIHE i
R EA WEERAL, DBP A XN G
MR R T W AR, HLRE DBP kB
(38, PRz #i A . ABFSEH, 5 mg/L DBP
SCIRLH Y A R SRR a. HH4EEK b At
GELBSEYEERT CKY, nReEh T EREL
TR IZWR B AR 4F v] DL AR — e BB P asi v, 3
KAERE N SR 2 0 & i, IR T & 4 o
B, #E— R TR FARBE ), IR T B A bR
REfs A AU BT DBP e, MIMIER A4 Har
1.2, 10 } 20mg/L S4IM2¢ %K a, 4K b fLENt
GERSEHEFMET CK 4, x5% 25 L
PREYFE 0.02~10 mg/LDBP Wi, #3256 2Rk ih 4l
WM AR SR D E ST CK AMERA A
[l AR RN AR 20 A ) 2 b R s T RKOIRRE &R,
E 2% 38 i PRI 4 B i e R K 22 51, AT RE 2
TG E Teifd >, HiRh7E DBP Wria BRbs it
WA, L B R TERAMEAR, HER
B AR A, AR AR, Bk
2, W BT e AL DBP Ma vk g gt
a, MEE b 5AMSESEHMT CK 4.

28 R 10 i K (B S A AR KR BB L
WESYIMIE, EREH CYhntaE R amfat &
b BB 2945 T 309200 ARAF5E R, 2 mg/L S22
B2 R A 4R ab W HE R E S T HAL
M CK 4, fEiks) 6.77, WK . BEERE
WA, BRI LG VR AR AL, WAk
Yl . FEORW T HAEREME T, LR E S
JEAHARTRE; b, SR AR, A0 5
FEREMEEA A M, B LSRR,
T HRTE R S B S F A4 R a B4R b 1Y
FESEVEREIR; o —25 S L m =8 vl DL 4 | ()4
Jet 3 % B AR A 2L AR R Rk T RE S R T
2 mg/L SZH4H 414 F, DBP X % R4 A48 K b
R S PE AR B 5 T4 R a, BARMERE a 5t
LR b AN T CK 413 A FFRE AL, nhak
F aff R FENEG AR NRE | i, Mgk
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£ b fEZMER DBP e T o iR R s, &t
A, BOBIRMSRER a/mt2R R b 1) HEA X T Ho A4
AR ER S X5 335 5T R RE A AR 4k
F a/Mt&E 2 b 10 (B AT 6 1448 AH — 2 Hifth 1
5. 10, 20 mg/L % DBP S 4K a/b (Y U (H
X T CK ZHAHZE /N T 7.25%, HWIE KA R 3.6, T
MR B S mg/L SLIALR & R4 7t
R a GG ER b E R T CKAA W&,
{HH 4R a/b 1Y FU A SR IR IE K P AT DLBEAC
A Al 3k 46 S 21 9 2 R Al i R D B B R
SEMIATL AL T F CK A ARBL TF 3RS

3.2 DBP 75 #xt% K5 4B BB A %44

AL

A R A B AR A T T e 8 A S R,
T PR AR A BT TS e e T B AL A0 0 AR At A
BAE R, PR e SR AR T DR S A D 3R 358 75 U 0 oy
SERISIEEE /L TN TRC 7 It {1 o R RV S 711 s A
G R S P A RS BRI L AR, 0 SR a2 A
TR A, R RN RS SEEY
Koy F PR B A Ak, BEIR 4RSS # . SOD ., POD
I CAT S IE N 2 Fh 3 e 36 (9 E B2, SRk
NHYPURAGEE R G, TEATREHBRIX P, dEFE
AN AR T, AR R WA AR 3 5 a8 TR A A
FHEMIEHPY,

SOD fi Akt AL B B T 07 %4k i H,0,, CAT
F1 POD fiEfb H,O, 73 i HoO Fil Oy, LAk G sk /b
OH (7= A= DABSO A W B 2R G v I fE 45 . SOD
3 A7 AE T4 RS AN P, SR S P v R AR
B PR A, LTS M A0 S R s v K
A —E A, FEE B S B S T, SOD %
PR3N A A A RO AE B BE Y RARZRPO . vk
FPEM IR, FEEAEMNA T, HAER . Bk
P SOD ¥ 1 it o 4 Ja Wk &2 3, 280G B THE
TR, !, RIS KW, DBP
RSN SOD JE P B LIS R R AYAR{E;
/N ZENFIAR R 1Y SOD 1 M3kl DBP . DEHP i &
FHE RIS ETHE MRS AR T, & R
4T i SOD i M Fifl DBP ¥ B (388 fin, R Bk 5t 1
THE FRER S rTEEd T DBP #E /N T 10 mg/L
iF, DBP 36 8 2 B %07 4n i HholE S0 BH B A 3
W, Bz RS T Ay SOoD, Bk
ST SOD # A g 5 PR A0 2 38 11 A LT O i, DAY

R4 b iy AL, DR R AR ) e 5238 Y DBP
W B 10mg/L B, X622 R0 4 v 1 17 3 A B 1
THARMEE, SOD EMHAH L, RiiZH T
W a s, i A m ik BE 1Y DBP 15 e %) % B 41 SOD
KRG T —E BERREE, M T SOD &M FH
R i 1

POD St FUAK i 28 G v 176 P2 s 1) — i L
fig, I ZzZ 53 MWEOCEER  FRIE R ERR
() SR AL S o A v, Y P B A R0 %) S I ) A A 1Y)
PR GE . A KB BYRE s LA KA % A1 B R 5 1Y
& WM. POD BEUS M Ak S Ak S M SR A B IS 1Y S i,
TERE Y 0 W W AR 0 S ot 2E B rp % 5 25 Al EE LY
YEF, JFH POD 735 bl G iR e K . FEEk
I e R 25 28 PR AU O Y R, IRHREE Y Cd
5 DBP & A& Wha i3z POD i1k L F, 55 CK
HEFANE, FWUWER Cd. DBP &4 ki ) g
i TSR POD G, X S4BT 1 mg/L DBP
SEEA S CK 41, 1 mg/L 5 2 mg/L DBP SE56 4 8] 22
SRS RA—8 AR RER, 4 DBP
W /N 10 mg/L B, & RE%)H 1) POD 1% M4 i
T, BORBORE Dy R4 i 2 2 DBP M i oA
T REA F S E A, MY T R A e 2 R
PR 05 5 S T 40PN POD [T MRS 1, 24
DBP i J& it 10 mg/L B}, POD 1% 1 X @ R, T
B2 o Vi B 1) DBP PR ie 8 8 T AR N Y POD 1Y H
VAT B, MITBEIR T A 4 40 i b 1 22 B0 T B
KR ZR, IS POD 76 PEFEAK

CAT e T MYk, E2AE Y
JL A e S A A T, R — R I 21 2R A D SR A
AT DA B AT 0 38 3k P I A B8 e A 1 F S ik AR
H: B H,0,, BHE T Haber-Weiss 5w 7= A B4 B8R A
Y, e T H,O, XY A%, dedris vk
AR, A 20 B 4 58 B PO HE AR 5T
AR CAT M #F DBP ¥ 1 mg/L % 5 mg/L Z A4
W s, (BENZRIPAEE R EEES . Bk FRE,
24 DBP W /NT 10 mg/L B, % REZIE CAT AYI%
HFfi#5 DBP A3k B 038 = A, 7F 10 mg/L ik
N e i o 3X 0] BE R & B 4 A A2 RIS IR R B 1Y
DBP i, A= AER H0, S T AN A AR
CAT FI¥ & CAT FE ML Rk, DAV BRI P i
Z 1 Hy0,, MIMYEFRIE R A frifi shi#t 2 . {H*4 DBP
e 1K F) 20 mg/L B, CAT 1% MERH B (K25 CK 41
JC i 35 22 T KOF, AT RE R T R v I Y
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DBP 3 HUE R4 1 240 P A 5 HaO0 8 H T CAT
MW BRAE J) . CAT &ALk SOD FiA—3,
#BTE 20 mg/L AbA HLER I W R, X S ARKE Y 4
fiiE Y CAT 5 SOD W EA M FIFEH, AT LAZZf# H,0,
| 4 B SR A A — B B PR TR g R
RS0 AT AT 32 0~50 mg/LCu® lhil, SOD 254 4R
PR S PRGN {5 2 BUB A1 G741 22 20 mg/LDBP i
38, ATRESE i RO G IR R, T A2
b, MiERBHF T RET, MZBRERZE.

4 HHERE

Z WE AT 5 me/L R W Y DBP {5 Y 24
SRR SR TR, HEE AR, DBP {5 541))
LSBCERBAE M R, R S RAAXT X
WRZH 25 T R AR AP AE R SR R ia T
F% o 87 BIL ) % 5 7 il =2 18] 4 AH EL P93 [ P AT LA 4
JAE—E 15 Y N (< 10 mg/L)4H I 3 PE SR T
i, AR SGa A T4 2R fi E AR A IE W HEAT o vk
DBP {55%(>10 mg/L)fdi =& 53 4l v 20 1A P 7 A ik
RS PR A 2, IR TR R SR
AT E — 25 %) 240 5 2 48 7™ A i SR AR i 43, e ]
AEF R MR ZBAET. . 458 0 W H AR
(73 A5 BRAR, =& B 1) 1R 52 i A v E B 22 M 5 B0
AT F SR, DA BRR P 2 1A W %) 2 B
AT AN BLSE R o [R) AR 25 00 5 X i v B ) A%
A VLS E RS W R B ORI 1 o AT
e T RIS Y PR 5T T DBP 28R4 & R 4
AR, (E KR IR 2R AL & WP i ) 2 AT, Ja
S0 3 2 e S A Y 2l 2 W DM AL L A IR T 2
PRIET 5 Y W0 T 1 5 25 A I YR

S Xk

[1] Fan G, Xie J, Yoshino H, et al. Environmental conditions
in homes with healthy and unhealthy schoolchildren in
Beijing, China[J]. Building & Environment, 2017, 112:
270-284.

[2] van Wezel A P, Van V P, Posthumus R, et al. Envi-
ronmental risk limits for two phthalates, with special
emphasis on endocrine disruptive properties[J]. Ecoto-
xicology & Environmental Safety, 2000, 46(3): 305-
321.

[3] Li K, Gu J. Biodegradation of di-n-butyl phthalate by
mangrove microorganism Rhodococcus ruber 1K. [J].
Chinese Journal of Applied Ecology, 2005, 16(8): 1566-
1568.

[10]

[11]

[12]

[13]

Suttee A. Acanthus ilicifolius[J]. Indian Journal of Phar-
maceutical Sciences, 2009, 70(6): 821-823.

ok, Ui, KON, 5. 14 FhLLRAEYIRS S
o SRR ER I T TG R (D], R, 2012(3): 37-41.
Deng Yecheng, Luo Haiyu, Zhang Lizhen, et al. Inhi-
bitory activity of fourteen mangrove plants against
animal pathogens[J]. Marine Sciences, 2012(3): 37-41.
RIS, MRAEH, AR, G T LR AR 25 Y
WEFEHUIR . BRI KRB ). W EREE, 2005(9):
78-81.

Lin Peng, Lin Yiming, Yang Zhiwei, et al. Reesarch
status, civil utilization and ProsPect on marine man-
grove drug in China—a review[J]. Marine Sciences,
2005(9): 78-81.

Lu Y, Lin M, Aitken R J. Exposure of spermatozoa to
dibutyl phthalate induces abnormal embryonic devel-
opment in a marine invertebrate Galeolaria caespitosa
(Polychaeta: Serpulidae)[J]. Aquatic Toxicology, 2017,
191.

Baa, a0, B & PR ZH RIS
g Wyt BE R IG K B RS2 )] b E IR SRR,
2017(9): 3566-3575.

Mu Xiyan, Li Chenglong, Huang Ying, et al. Effects of
two phthalate esters on zebrafish embryos[J]. China
Environmental Science, 2017(9): 3566-3575.

XIFLE, TV, 22MHE, 45 DBP WSk K
AP A mI]. IR 5HR, 2015, 38(2):
7-12.

Liu Chunxiao, Wang Ping, Li Haiyan, et al. Effects of
dibutyl phthalate on growth and enzymatic antioxidants
of Microcytis aeruginosalJ]. Environmental Science &
Technology, 2015, 38(2): 7-12.

TPRE, 261, XMW, 2. DBP Ml Cd &2 515 4Xf
TSR 0 FEHEE I RFSE 9], K AR Er 2R, 2015(2):
294-298.

Yin Suzhen, Li Guangde, Liu Mingming, et al. Toxic effects
of combined pollution DBP and Cd on rape[J]. Journal
of Soil and Water Conservation, 2015(2): 294-298.
ER R YA RS TE (M) de sl SSHE
A, 2011: 74-77, 211-219

Gao Junfeng. Plant Physiology Experiment Guide[M].
Beijing: Higher Education Press, 2011: 74-77, 211-219.
A YR B A A SR PR R M), b A
A AL, 2000: 134-137.

Li Hesheng. Plant physiology and biochemistry ex-
periment principle and technology[M]. Beijing: Higher
Education Press, 2000: 134-137.

thE R A BE AR A BEAT S . B ) A B
TIRFERI[M]. i Bl A, 1999: 305-306.
Science of Plant Physiology and Ecology, SIBS, CAS.
Modern Plant Physiology Experiment Guide[M]. Shanghai:

Marine Sciences / Vol. 42, No. 6 /2018 75



[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

76

e IRkE REPOATS

Science Press, 1999: 305-306.

W 205, DERE, /N, AF BAMI G N E H
Wit A A S T (I]. AR B, 2009(20): 364-
366.

Yang Lanfang, Pang Jing, Peng Xiaolan, et al. Meas-
urement of catalase activity in plants by ultraviolet
spectrophotometry[J]. Modern Agricultural Science and
Technology, 2009(20): 364-366.

wWathl, HEmW, BUIH. RIS S F s
FEL 8 A B A R [T]. BB ABTFSE, 2002(4): 14-
18.

Feng Jiancan, Hu Xiuli, Mao Xunjia. Application of

chlorophyll fluorescence dynamics to plant physiology

in adverse circumstance[J]. Economic Forest Researchers,

2002(4): 14-18.

ﬁﬁﬂ[ﬁ BTN 482K — HTIR — T 1R (DBP) A2 1 i 1
MRS ZRALARL R, 2014,

Du Na. Toxicity Response of Cucumber to Dibutyl Ph-

[D].

thalate[D]. Haerbin: Northeast Agricultural University,
2014.

JKz. DBP. DEHP Xf/NAZ (55 Bl A2 B 52 [D]. K
He KEETORR, 2016.

Qi Yun. Toxicological Effects of DBP and DEHP on
Wheat[D].
2016.
MR, 0B, BRI, 5. DBP XSRS HDEAE
FHABL A A 6 P 52 [J]. 4R 36 R4 (A SRR
27 hR), 2014(4): 253-258.

Zeng Chen, Li Yuanyue, Chen Rongbin, et al. Physio-

Tianjin: Tianjin Polytechnic University,

logical and biochemical properties of Kandelia candel
seedlings under dibutyl phthalate (DBP)stress[J]. Journal
of Jimei University (Natural Science), 2014(4): 253-258.
B, &, AR, F OB EN SR T
i R KL AR TR RS PR (). MR BSR4, 2000,
45(1): 63-66.

Yuan Fang, Li Xin, Yu Junping, et al. Methodological
Study on Determination of Chlorophyll Contents and
Ratio of Chl a/Chl b by Spectrophotometry[J]. Plant
Physiology Journal, 2009, 45(1): 63-66.

Yang S, Jin W, Wang S, et al. Chlorophyll ratio analy-
sis of the responses of algae communities to light in-
tensity in spring and summer in Lake Erhai[J]. Envi-
ronmental Earth Sciences, 2015, 74(5): 3877-3885.
fhiF e, B A S R 5 i g K BUR Y O
A[I]. PR, 1991(4): 277-279.

Wu Zetang. Relationship between Superoxide Dismutase
and Chlorophyll Degradation in Leaf Senescence[J].
Plant Physiology Journal, 1991(4): 277-279.

Zhang M, Tan F. Relationship Between Ratio of Chlo-
rophyll a and b Under Water Stress and Drought Resis-

tance of Different Sweet Potato Varieties[J]. Seed,

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

2001, 18(11): 12-16.
Wang S, He Y, Ye S, et al. Effects of Di-(2-ethylhexyl)
Phthalate (DEHP) on POD Activities and MDA Contents
in Stem and Leaves of Vicia faba Seedlings[J]. Asian
Journal of Ecotoxicology, 2010, 5(4): 587-591.
Yin L, Huang J, Huang W, et al. Microcystin-RR- in-
duced accumulation of reactive oxygen species and al-
teration of antioxidant systems in tobacco BY-2 cells[J].
Toxicon Official Journal of the International Society on
Toxinology, 2005, 46(5): 507-512.
WEFIG, PRIGEIH, BocHl, 55, Wil T YA
Tt 25 58 I L AT 5 2 R (0] %aai%i%ﬂ‘?f\ﬁ““i‘lﬁ(ﬂ%
Ji), 2016, 45(5): 481-489.
Yang Shuyi, Chen Xiaoyang, Hui Wenkai, et al. Progress in
responses of antioxidant enzyme systems in plant to
environmental stresses[J]. Journal of Fujian Agriculture
and Forestry University (Natural Science Edition),
2016, 45(5): 481-489.
REER. EARIE Cd X LR 4l i Az A 22800
SERGHYRZ AT (D). BT TR, 2007.
Wu Guirong. The Ecophysiological and Soil Enzymes
Effects Research of heavy metal Cd on aegiceras cor-
niculatum seedlings[D]. Xiamen: Xiamen University,
2007.
IR, RESCHL, Jrie, 5. 4 A% (I B ai X 20
HYIBKGHi 4 SOD. POD i 14 K H: [l Tl B il [J]
TR 5A4R (A R BHER), 2008(4): 571-574.
Wan Yongji, Zheng Wenjiao, Fang Yu, et al. Effects of
Cr(III) Stress on ActiVities and Isozymes of SOD and
POD of Kandelia candel Mangrove Seedlings[J]. Jour-
nal of Xiamen University(Natural Science), 2008(4):
571-574.
Demirevska-Kepova K, Simova-Stoilova L, Stoyanova
Z, et al. Biochemical changes in barley plants after ex-
cessive supply of copper and manganese[J]. Environ-
mental & Experimental Botany, 2004, 52(3): 253-266.
REER, JUHIL. FRRHAER 2 i A K S E I
], A ASHEE, 2006(5): 1003-1008.
Wu Guirong, Yan Chongling. Effects of Cd on the
growth and osmotic adjustment regulation contents of
Aegiceras conrniculatum seedlings[J].
Environment, 2006(5): 1003-1008.
B, mRR. A AR S AR ]
PHIbAI Y244, 2001, 21(2): 36-41.

Yang Shushen, Gao Junfeng.Influence of active oxygen

Ecology and

and free radicals on plant senescence[J]. Acta Botanica
Boreali-Occidentalia Sinica, 2001, 21(2): 36-41.
MRAETF, XA . 5 R SR A A KR R TS
JE[J]. H¥2E4R, 2012, 47(1): 74-86.

Lin Zhifang, Liu Nan. Research Progress in the control
and regulation of plant growth and development by re-

TEPERLF /2018 4F / 4 42 45 / 46 6 31



e IRkE REPOATS

active oxygen species[J]. Chinese Bulletin of Botany, 2016(4): 65-72.

2012, 47(1): 74-86. Zhao Hu, Tang Jun, Zheng Wenjiao. Growth and phy-
[32] ®&EA, B, MXF. HER CuH)Mra Xt gy siological characteristics of Kandelia obovata seedlings

B h & P A A e sl BRI B R R[], YRR A, under Cu®" stress[J]. Marine Sciences, 2016(4): 65-72.

Effects of dibutyl phthalate pollution on stress resistance phy-
siological characters of the Acanthus Ilicifolius L. seedlings

ZHAO Qiu-yi" 2, LI Yuan-yue"? CHEN Rong-bin" % PAN Wen®, CHEN Zheng-qgiang" 2,
XU Jia-jia" %, LI Rong-wei' 2, GAO Su-rui"?, LIU Chang'"?

(1. Fisheries College, Jimei University, Xiamen 361021, China; 2. Key Laboratory of Marine fishery
Resources and Ecological environment in Fujian province, Xiamen 361021, China; 3. College of Food and
Biological Engineering, Jimei University, Xiamen 361021, China)

Received: Nov. 28, 2017
Key words: dibutyl phthalate; mangrove; Acanthus ilicifolius L.; chlorophyll; antioxidant enzymes

Abstract: In the simulated pot experiments, the effects of different exposure of dibutyl phthalate(DBP) mass con-
centrations (0, 1, 2, 5, 10, 20 mg/L) on contents of chlorophyll, ratio of chlorophyll a/b, antioxidant enzymes (su-
peroxide dismutase, peroxidase and catalase) et al were studied, taking the mangrove Acanthus ilicifolius L. seed-
lings as experimental materials. The results showed that the Smg/L DBP exposure would have a positive effect on
chlorophyll content of the seedlings, while others reduced remarkably. The DBP exposure has hardly effect on the
ratio of chlorophyll a/b in the seedlings. The results also showed the activity of antioxidant enzymes in Acanthus
ilicifolius L. seedlings first increased then declined with the improve of DBP concentration. It is suggested that the
DBP pollution could lead to leaf senescence. Antioxidant enzyme system could be induced to increase its activity
with a low-concertation DBP exposure(=< 10 mg/L) and maintain the metabolic balance of active oxygen in cells
within a certain time, while could get irreversible damage with a high one(>10 mg/L). The conclusions of this study
also provide a scientific reference for the protection of mangrove wetlands, as well as the ecological risk assessment

and pollution control of DBP.
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