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Physi-ecoological responses of Avicennia marina to oil treatment

WANG Xue~Feng, CHEN Gui-Zhu ;. XU Xia~Ling (Institute of Environmental Science, Zhongshan University, Guangzhou
510275). Acta Ecologica Sinica,2005,25(6):1095~1100.

Abstract ; Avicennia marina simulated wetland system was set up in a greenhouse ., consisting of one-year-old Avicennia marina-
soil- water system. The Iran light crude oil with four various doses: 150mg (1@ ), 300mg(H ), 600mg(N ), 1200m(V ) and
water (CL) ( T Yhave been discharged into wetlands twice a week for one year. The main achievements were described as
follows :

Treatment of oil dose of 150mg caused no harmtul impact on nutrition and growth of Avicennia marina as well as bourgeon
and growth of seedlings. Treatment of oil dose of 300mg and 600mg promoted significantly breed and growth of Avicennia
marina. Oil Treatment of 1200mg dose restrained the breed and growth of Avicennia marina and the death rate was near 30%.

QOil treatment of 150mg dose had little effect on the physi-ecoological indexes. such as vigor of root system, water content,
catalase activity, free prolin content, chlorophyll content, net photosynthetic rate of Avicennia marina. Oil treatment of 300mg
and 600mg caused some changes on relative electric conductivity and free prolin content of leaves at initial stage. But the value
of them gradually came back to the level of CL afterwards. Oil treatment of 300mg and 600mg dose made the chlorophyll
content of leaves higher than that of CL., whereas vigor of root system, water content of leaves and catalase activity of leaves
showed no obvious changes compared with those of CL.. When treated with the dose of 1200mg. the physi-ecoological values
above-mentioned had significant or very significant changes.

At last, the conclusion was that oil treatment of 150mg dose for one year had no harmful impact on Avicennia marina.
And 300mg and 600mg oil treatment can stimulated growth of these Avicennia marina. But the dose group of 1200mg can
inhibited significantly growth of Avicennia marina, and many individuals died. In view of above study.it can be said that
Avicennia marina had a strong resistance to oil.
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Fig., 2 (Catalase activities of Avicennia marina leaves
3

Contents of free proline of Avicennia marina leaves

i 75 AL O1l treatment

i) L -
[reatment time o _ —_—

CL (%) 150 (mg) (%) 300 (mg) () 600 (mg) (%) 1200 (mg) 7

A BETY 22.7314+2.758
AhER 3 ANH® 25.574+2.947 100 31.1040.690* 122 39.7246.699* 155 39.9445.320* 156 44.925+1.380** 173
A3 6 9 24, 43+2.459 100 26.88+5.126 110 28.51+2.187 117 37.73+5.428* 154 6.60+6.354** 191
A 9 MNAW 28.1843.002 100 29.96-3, 008 106 31.18+3.285 111 36.30+4.837 129 14.97-47.909" 160
AhTE 12 AR® 31.6342.038 100 31.74+3.407 100 34.414+5.171 109 35.07+2.503 111 46.75+5.594* 148

(1)Before oil treatment; @)For three moths ;@) For six months; @) For nine months ;
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Fig. 3 Water content of Avicennia marina leaves
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Table 2 Vigors of root system of Avicennia marina

FHOLTIE . 150mg AbFHA FE T L X B2 RS & LB 3B 1 A )

AL BT K ¥: la J5 After a vear trial
Betore oil treated ICL F150mg H 300mg V 600mg V 1200mg
8.50-£1. 91 11.2541. 36 10. 43+ 2. 04 12.9542.18 14. 46 3. 39 5.594+0. 68" "

Means +SD(n=3), * % p<C0, 01
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Table 3 Monthly increment of total Biomass, Stem height and Stem diameter treated for one year

%%W%i%ﬁﬁ@%ﬁiﬁﬁﬁﬁfﬁﬁ[ T 1200mg 7} 84 3 4 78

l%ﬁﬁbﬂ | fE%E(g) (%) ;E((:m) (%) Z42 (mm) (5

Oil treatment Biomass increment Stemn height increment Stem diameter increment "
I 0.209£0.116 100 0. 589+0. 143 100 0. 019-£0. 008 100
I 0.212-+0. 132 101 0.733+0.260" 124 0.017:+0. 006 89. 5
| 0.32040.185" 153 0. 848+ 0. 365" 144 0.020:£0. 007 105
\Y 0.3231:0.174" 155 0.8754x0.361" 149 0.022-£0. 008 116
V 0.1243:0. 098" 59. 3 0. 388+ 1). 184 65. 9 0.01140. 005"~ 57. ¢

Mean4:5D(n=45), *» p<{0. 05, » * p<C0. 01
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1200mg 75 4b B8 BT B X 0t 4 B 75 ARAS K IR LS B 1B AE TS SRS M R BB MK R X 0 0 ) R B Y B
s M —B, 150mg B 300mg.600mg 4L FR4A T BR A B 8% 0F B SR T 1200mg AL IR A H B AR .

a4 FEHAEEBMEALHROEMRILER

Table 4 Comparison of Avicennia marina young tree of each treatment

B Item [ CL I 150mg I 300mg N 600mg V  1200mg

%1 fa B8 Number of young tree 71 57 67 92 28
(%) 100 80. 3 94. 4 130 39. 4
-3 2E H Stem height (em) (24) 11.3945.79 10. 6147, 03 14.9047. 11" * 12.9246. 93 7.9844.87" "
(%) 100 93, 2 131 113 69. 3 i

x * p<<0.01

UEAABYREE THYHE T B RPEDBR X TEHCIARELE HEEA ST R RED IR RS . B
EREERE T EN—fEN SRR, R 1a F . 1200meg AN TEALEBEE - EE TR EEMFEY, X
e THERNSBEFEYHRMAR T B2 B AL AMEHETHEAOERN . MEESH ST RBREAMEE . PELTE

ERESERFTHED.BFAFRZHENHER, MFEREEHAENE XN FFEMYERENEY SRR NE
XM, HYARNBERS B ENE ST IERNERY . Malallah iAH + P RELSYW S BEVMBERERY &
AR R BT LA SO 8 S IS 7R B A BB 4 25 5 — Bt d A0 6 AN A L 35 B R AR T K A B 0 R K S T A ) B A e Ak T
HERFEABEARSTBEEWER GATTVERA . EENANEBENGHERSH KB EMERBHANGE R, *

ARNEHRI 2 BEWNBEFNEE SWMAeEARE FENEEX, SHYMMREH XY, FHREAIHAKINS
BHESREREBTRYAIBEERX SABNENARANHBEEDOFRLEEESELEREAS THNAMGE,
AAHEREBAMPHARAF), HYH A BRESENTH . E-EBE LB THEHYTF SEENABETL, SRy
hEREHNRMEBRBSAEVXERY., FABERERAFBAMAEN OB EAREGESE L.

ZMBEENEBEERER EYM R S KBEMBERERREE S ATER N amis K FEHERF.

R S AR R EEELE RN ER MY AMIE R A SRR SHE HES S SR
REFEHRKNZS], B EAXRKREEUBYAE USSR AREF L INRE B RAEE T A S8 8 w5,
4 i

(DIS0mg MBAWLENEEFENBREE DR EKE R JELEMEE A BESHER. HAHEESEE
ERASTERREEB/D. M 300 mg,600mg R BALEHL B BXTHFHEME SR A REREABRSEE -, HAE
—ENBEEHREES N RAMINKE: RN RESEETHRABRE N HASKR PR SEL G EN S
REXMBMEEZERAIK, 1200 mg FIBEOHEHAMBY EREHESEFAYZATEENREELRH 0.

(D1IS0mg M ELBEARAFRENER ZR.AVEFYNRKBES M BALERA K .300mg 1 600mg M BELMAN LS.
EREVRFHERBRTXRA. 1200 mg AIBABANERS X2 AYRBENMKERZM T RA . XA 150 mg 7
SRFURRERBN A EFRNERE RKERERN AL ;300mg fl 600mg MBMEBRAEMCHEMBOSEERE R
HYIERCN B 8 5 1 1200mg ) B B SR M AC BEM M) 9 B B SR A L 7 4k T s .

(3)150 meg M B PR R IFMAL R M S WAL KERE R, 300mg F 600meg 7 5 (4% I 52 58 B i 4L 78 77 L) %)
MEAFREMAEEE K, T 1200mg R EAF PR EE MR M S BB AR K.

(OEBEESAGMERABRREOHZEME T AR B THEEETRAMKET . SRS 4000 H % 8, M & IF A H A
SR E AR EN AN ZH LK.
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