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Effects of Nitrogen Nutrition on Diesel Fuel Removal by Rhizosphere of Two Mangrove Seedlings

ZHAO Bei-bei'?, LIU Yong', LI Chun-hou'", XU Shan—nan', QI Zhan—hui', XIAO Ya-yuan'

(1.South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences/Key Laboratory of South China Sea Fishery Resources
Exploitation & Utilization, Ministry of Agriculture, Guangzhou 510300, China; 2.College of Fisheries and Life Science, Shanghai Ocean Uni—
versity, Shanghai 201306, China )

Abstract : Oil spill pollution has drawn more and more attention in recent years because the pollutant could enter into the coastal ecosystems
and pose a potential risk to human health via food chain. Constructed mangrove wetland has been suggested as a high efficiency in situ
method to remedy some pollutants, such as sewage, heavy metal, PAHs, etc. However, environmental factors may affect pollutant removal ef—
ficiency of constructed mangrove wetland. A sand—culture experiment was carried out for four months to investigate the effect of nitrogen nu—
trition on diesel fuel removal and growth of two mangrove seedlings, Kandelia candle and Aegiceras corniculatum. Results showed that the
growth of both K. candle and A. corniculatum was significantly inhibited by diesel fuel, with more inhibition at higher concentrations. How—
ever, increasing nitrogen nutrition promoted the tolerance of two mangrove seedlings to high concentrations of diesel fuel for four months.
The removal rate of diesel fuel ranged from 72% to 80% in the non-rhizosphere, but was over 90% in the rhizosphere of both mangrove
seedlings. Moreover, increasing nitrogen supplies improved the removal efficiency of diesel fuel in the rhizosphere areas of two mangrove
seedlings.
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Table 1 Effects of nitrogen supplies on growth of two mangrove seedlings under different concentrations of diesel fuel
S sk sk g/ Ab Himi/em F KA /em
mg-kg' A L L GEEH il AL REEH
o 0 Qb FRET 30.2+£0.9d 35.2+0.8¢ 35.6+1.8b 16.5+1.2a 17.9+1.3a 16.8+1.4b
AbFLE 32.9+1.1¢ 37.8+0.6b 39.0+1.7a 15.7+1.0ab 15.8+1.2b 18.2+1.8a
25 QbR 30.3x1.8¢ 35.3+1.8¢ 31.3+1.7¢ 17.7+1.6a 17.1x1.5ab 16.7+1.3b
AbFR 32.2+1.6cd 38.8+1.7b 35.2+1.4b 16.7£2.1a 15.6+1.0b 15.7£1.9bc
50 Qb FRE]T 36.9+1.3¢ 31.9+2.6a 34.5+1.1be 15.8+2.5ab 16.0+0.7b 15.8+0.8bc
AbFLS 38.2+1.3a 33.8+2.7a 35.9+1.3b 14.7+2.1b 14.6+1.0c 14.9+0.6b
75 Kb BT 36.8+1.9b 33.3+2.4a 32.3+2.3¢ 15.5+1.6ab 16.7£2.1ab 15.2+1.0¢
QbR 37.4x1.6b 34.3+2.7a 33.9+2.2bc 16.3+2.1a 14.9+1.1b 14.6x1.5¢
100 GGSZin) 37.0+1.6b 34.0+2.1a 33.0+1.3bc 15.9+1.8ab 18.1+1.6a 16.6+1.6b
pOBLIES 37.3+1.7b 34.3£2.7a 33.8+1.4bc 15.3+0.9ab 15.3+1.8¢ 15.7+1.2be
il AL 0 Qb FRET 42.3+2.9d 46.0+3.2¢ 44.8+2.9¢ 25.3+2.3b 26.6+1.8a 27.2+2.9a
AbFS 46.3+2.4bc 51.8+2.8a 49.5+2.7ab 24.6+2.6b 25.2+1.6a 25.2+2.0b
25 Qb FRET 44.9+1.7¢ 43.8+1.8¢ 42.3+3.7cd 27.6+2.0a 26.3+2.1a 26.9+2.5ab
Qb 49.1x1.6a 48.4+2.1b 47.7+3.6b 24.8+1.6b 25.4+2.0a 24.2+2.5b
50 GGz 43.5+3.1b 45.8+3.1¢c 40.0+1.9d 27.0+1.9a 24.8+3.3ab 25.6+1.9b
QbFR I 47.3£2.9b 49.9+4.1ab 43.2+1.7¢ 25.2+1.1b 22.7+1.6b 27.4£2.7a
75 Qb FRET 45.4+2.3c¢ 48.0+2.8b 47.8+3.4b 26.0+2.3b 20.7+2.0b 28.9+2.4a
AbFLS 48.1+3.2ab 51.4£2.6a 50.1£3.1a 24.3+2.2b 21.3+1.7b 28.4+1.9a
100 Qb FR T 45.2+2.0c 49.6+2.3ab 46.4x1.6bc 25.6+3.9b 24.3+2.3ab 27.9+2.6a
AbFR 47.4+1.9b 52.3+2.1a 51.0+1.4a 24.7+1.6b 25.4+1.8a 25.0+2.4b
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Figure 1 Effects of nitrogen supplies on biomass of two mangrove seedlings under different concentrations of diesel fuel
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Figure 3 Effects of different nitrogen concentrations on diesel fuel
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Table 2 Correlation coefficients(r values ) between nitrogen concentration and mangrove growth parameters, biomass and

diesel fuel removal rate

SEAL I mg kgt FHIER LRESS MY BV LY SRR

Bkt 25 -0.176 0.632* -0.166 0.307 -0.212* 0.375%
50 -0.213%* 0.589% -0.208 -0.579*% -0.088 0.774%

75 -0.096 0.219 -0.196* 0.295% 0.107 0.787+*

100 -0.226* 0.173 0.092 0.378 -0.765* 0.812%*

il 25 -0.145 0.618* 0.784%* 0.563 0.227* 0.871%*
50 -0.181 0.576* 0.753%* -0.232 0.185* 0.791*

75 -0.264* 0.793%* 0.578* 0.732%* 0.759%* 0.766%*

100 -0.309 0.812%+ 0.372% 0.773%* 0.587* 0.875%*

T :#P<0.05 ;%% P<0.01.
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HERS, 28 PN I ASEADL S B0t A B AL 2 SR, I P Vg A
JBHLY) Avicennia schaueriana %} S A MEH T =11
B S RIS R B, CEAR R ) HAT X A B S AL ik i A
F L RREELRAR ) AT A R S A h & 22
SRR AR 25 BRIk 87% L B At
FAEREIR, LRI EAR PR DX IO S0 £ BR A
72%0~80% 5[] , T ot A At AR AEAR ) mT LA 2 i e
S LR TEARBR XA DL ik 90% LA b, JEHAE
RIS el BE L BRI LUR AL 95% . H AT L, B
AR AE RS AN S5 G HAT B R TR i ELXS
T B BB SR, AT VR S8its e A e 5
HhEsSrR7Eu s
33 RLEXEMEEMm
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Pt A ) 1 TN 2544 5 COD i1 BODs ) K Br % 5
BEIEME, ARG IR R G075 B b e
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Y A — S R EE S R Y, 340 08 IR K F ] LIAT 3K
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Az Wy AT ARG I 4 T g A LTS Gt 2
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SERAMBE) RS 5 AWMLY RERAHAEYERK
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AT I R R A TS G i 2 BRP A SE
SERRW], LU RO AR FEAR T LA R4 £ BRS¢
IR TP R=E127 3583 | RS AR op iEE 7/ JA S8 N =7 TN
Yrid Sl BRI A OGP I R B /B SR B
FHRAER 1) LR AT A AR T L AT B KRR T2
DR v e v B St s G r T 52 1, - REA U 2
FRLLAAE DN S 2B, L BRA R ik 92% LA
o HRT UL LARKAG AR AE R Ry A e AE ) e
FRAAFRIER ST, AT LI AR, A7 5K
EERSGMA T AR S R R PRI G

4 gip

(L) S5 X ZTAR AR RA AT AR FEAR A A 1
A —RERAWHIVERT, X AR A4 7 b B
FAE— R WSETE I, N RUE SR OKF T DL 2L

REAEL A X v v v B 9 75 4 (50,75 100 mg kg™ ) )

(2) 58375 Y AEAEAR PR X 19 22 BR 2 AE 70%~80%
IR FRLZT R RE B AR LR, PTG S 5 253
FBRR Sl fE HAR bR 2 PR 35 5] 90% L |, 355
BT A ME R

(3) I EE TN AR LA FE N TR H
FRGFRENE T H AT AR RO FIHR AR T 55
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