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Study on Phosphorus Adsorption Characteristic of Sediments in an Ecological

Ditch

ZHANG Shu-nan'?, JIA Zhao-yue’, XIAO Run-lin', YANG Feng-fei', YU Hong-bing’, LIU Feng',
WU Jin-shui'

(1. Key Laboratory for Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of
Sciences, Changsha 410125, Chinaj 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. College of Resources
and Environment, Hunan Agricultural University, Changsha 410128, China; 4. College of Bioscience and Biotechnology, Hunan
Agricultural University, Changsha 410128, China; 5. College of Agronomy, Hunan Agricultural University, Changsha 410128, China)
Abstract: Sediments properties and phosphorus (P) adsorption capacities were compared among the samples of 0-5 ¢m and 5-15 ¢m
layers from the ecological ditch vegetated with Cenetlla asiatica, Sparganium stoloniferum and a natural agricultural ditch with weeds.
The results showed the 0-5 c¢m sediment vegetated with Cenetlla asiatica had higher concentrations of oxalate extracted Fe, Al and P
than those vegetated with Sparganium stoloniferum or weeds. The parameters calculated from the Freudlich and Langmiur isotherms
showed the equilibrium phosphate concentration (EPC,) ranged from 0. 009 to 0. 031 mg-L~". Cenetlla asiatica in the 0-5 cm layer
had the maximum values of 352.2 L-kg™' and 562.7 mg-kg™' for Freundlich adsorption constant ( K,) and Langmuir sorption
maximum (S, ), respectively, which proved it had the highest P adsorption capacity. The regression analysis showed P sorption
parameters had significant relationship to oxalate-extracted Fe, clay content and DPS (P <0.05). It was thus clear that aquatic plants
influenced sediment properties and P adsorption capacity, and the practice of growing proper plants in ecological ditch could reduce the

risk of P loss in non-point source pollution.

Key words : aquatic plant; sediment; ecological ditch; phosphorus; adsorption
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Table 1~ Selected physico-chemical properties of sediments

- ) T AL A ke ! Sy 3
IR R //:zfzf%l /gﬁﬁfl /fgfifi - mmﬁx;/mg ks = ({ﬁ) %"‘ o
HEREL 0 ~5 em 10.5 0. 580 5.97 2298 423 84.0 6. 34 42.9 3.09
AEREL 5 ~ 15 em 5.40 0. 382 2.69 1317 381 42.3 6.57 45.3 2.49
HMZFE0~5 cm 9.61 0. 386 4. 64 1319 289 38.9 6. 08 34.5 2.42
M=FE 5 ~15 em 6. 81 0.299 3.85 281 27.1 5.72 47.3 2.12
B0 ~5 cm 11.7 0. 494 7.39 1707 294 79.0 5.33 28.2 3.95
ZHEL 5 ~15 em 9.44 0. 408 5.47 1649 363 60.7 5.7 31.3 3.02
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Fig. 3 Phosphorus adsorption isotherm of the test sediments
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Fig. 4 Kinetic curves of phosphorus adsorption by sediments
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(0 ~5 cm) JEIRAFH/D. HERHF 0 ~5 em, 5 ~15 em
R EHE=RS~15 cm KIREAKEW K, H
(>0.5 Lemg™") , Z*FRIEHE K, (ERAL. ABIWE
2 Y B YEWL B/ fife WP vk B (EPC, ) A HE R
FEBLRARZ . AN R 2 IV e A X ol 1 T A =
BT BRATER B 0 ~ 5 cm JEC U8 A B I S50 K,
S F1 K, fHELS ~15 em JETRHIE RS, 2B = he Fi4e
FERUEHIE S ~ 15 em JRIR B SHUE S T
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PG T3 A8 T S AT e Wl A i U rh W B RRAE.
S R BAE 2 (S, ) S B TG U T 174 W o
15 S o TEAE 7N I YE X S0 Ty A B 0 W B [ 5 B
582 ARV S, fE 391 ~ 563 mg-kg '
Bl o T O 3 1 0 0 B 55 1 XA TR IR TR 1Y
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Table 2 Phosphorus sorption parameters of the test sediments
s Freundlich 77 72 Langmuir 77 72 EPC
B v - . T R E o
HEERE 0 ~5 cm 352.2 0. 205 0.934 562.7 0.517 0. 927 0. 021
HERE S ~15 em 295.8 0. 165 0. 855 391.5 0.567 0.936 0. 009
B=H0~5cm 171.9 0.264 0. 996 418.6 0.279 0. 956 0.025
B 5~15 em 234.3 0.215 0.986 423.9 0. 546 0. 946 0.012
ARH 0 ~5 cm 133.9 0.322 0. 854 426. 6 0.181 0.94 0.031
R 5 ~15 cm 149 0.302 0.872 429.2 0.225 0.917 0.017
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AR AR AR AP 19 Ach B R R K ) N T ML RS
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JEJRHY S, (478 ~858 mg-kg ") MK FAHN
VBT A N b ) Wl O T RE S B(K) R 417 ~ 672
Lekg '@ FAWFE M K, 4538 (133 ~ 352
Lekg ™). 0L 300 A 25V IR [ i i fig 0 L
B, LR CHRAE 1Y) [ SR S R B RE )5 L —
YN LTS N i/ S ESR

AR AL (K, ) 13 AR 3R 1 5 4 W B 22 Tl
SEAREIATR TS, HERAE TR U b ARE A
K AER, 5 K, (AR IR 58455 e 1o,
U, i R A BE T 5R TE B AR
AR RS T B T BRUK , ol AR 6 245 45 i g ™
AT 0 ~5 em JIEVR L 5 ~ 15 em JRIEM K, H
N ATRESENTRERL S 22 2 A 6. iR —IR
JEZIRVE, AR ERIRVE K, (B H AR W R &, Ui
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JEEVRAE 5 A 1 W FFF 0 fide W ENE 1 3 W R
(EPC, ) J B JE 8 XoF 1 5 ol g W B L 71 2 e 0 5 1%
FEM B R RORES . IR EPC, {5 5 B TS )8 H
FESRA SMNERE 0 22 phae J1. IR I 1Y EPC,
fH>} 0.009 ~0.031 mg-L~", b B 38 3 [ A9 K 1L
TR EPC, (0. 05 ~0. 54 mg-L™") FISEE 2 B
TR MR B AR 22 3] 3k v 3 A3 I TR A 1Y EPC, (0. 01 ~
3.74 mg- L") Ik, 16 AR 120560 0 U6 A Ao I oFE ol 11
e ST, HAS B ROl KUt AN &, AR S BREE 75 YK
PRI e 20 BRI U A EPC, T

BRE S ~15 em < B=H 5 ~15 em < A2 H 5 ~ 15 em
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AR , HVEAE R Tl %) XSS o, 1 T2 A0 %
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Table 3 Regression analysis of adsorption parameters and sediment properties

AR B2 5 EIVEEES gy R? B E K Durbin-Watson
K, 8.90 x [clay% ] —-117.6 0. 657 0.05 2.57
S 0.113 x [ Fe, ] +267.7 0. 697 0.039 1.02
K, 0.022 x [ clay% ] - 0. 449 0.975 0. 001 1.37
EPC, -0.001 x [ clay% ] +0. 038 0. 809 0.015 1.68
EPC, -0.009 x [ DPS% ] -0.018 0.824 0.012 1.41
5 s
3 i {07 e I}ﬁ HE /7.

(1) 2590 SRR 14 i) 2 s R =R AE AN [ 7
JE ESZW TRV AE AR MR IE. FER 0 ~ 5
em JEEJE BRI RAR UGS ER | R AE S R f

(2)MERHE 0 ~5 em JIEVEA i = 10 Wl 082 B
(S,.) BRI RES L (K,) , R AL IR A £k Y

(3) IR IRHEE i 2505 IR e AR SR U Bk L &
R R R PR AT B A 5 A S, SR WK A Al
0 e AR TR T S P, A 52 R T S A R R
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