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Development of Sediment Micro-Interface Under Physical and Chironomus

plumosus Combination Disturbance
WANG Ren, LI Da-peng”, HUANG Yong, LIU Yan-jian, CHEN Jun

(School of Environmental Science and Engineering, University of Science and Technology of Suzhou, Suzhou 215009, China)

Abstract: Synergistic effect of physical and Chironomus plumosus combination disturbance on the characteristics of the micro-
environment and micro-interface was investigated by the Rhizon samplers and Unisense micro sensor system. The results showed that
the oxygen penetration depth (OPD) , total oxygen exchange (TOE), water content and total microbial activity increased under the
combination disturbance and bioturbation and were kept at the higher level, compared with the control. These parameters increased with
the physical intensity under combination disturbance. However, the content of Fe** decreased under the combination disturbance and
bioturbation and the decrease was more obvious than that in the control. The changes of the Fe’* | the water content and the total
microbial activity were large at 0-4 cm depth in the sediments. Therefore, the area might be the active area for the transformation of

2*  the water content and the

internal sedimentary phosphorus forms. The curve fitting was used for the OPD, TOE, the content of Fe
total microbial activity with the physical intensity under combination disturbance. It was observed that the second-order polynomial
equation was suitable for the curve fitting. In addition, jump type synergistic effect was presented in the above mentioned parameters
under combination disturbance when the physical intensity was higher than 34 r-min~'. The remodeling on the sediment micro-interface
and micro-environment might be the main inducing mechanism for the transformation of internal phosphorus.

Key words : combination disturbance; Chironomus plumosus; micro-environment; micro-interface; Taihu Lake
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Table 1  Physico-chemical properties of sediments and overlying water from the sampling point

DO TP DTP DIP ey & bedi i Lol Tot-P
i H -1 pH -1 -1 -1 ) -1
/mg-L /mg-L /mg-L /mg-L /% /% /mg-g
K 4.12 8.2 0. 105 0.075 0. 036
i/ 51.63 5.42 0.201

S HIFE A R A AR S AT g, Horp
e A B $ I 49 1 ( Chironomus plumosus ) . P S [ 114
RIS B SR AR VR A KA RE 3R 1 A5 1T
1.2 ENEFRIR T

S I R BROT I SR A M WL 1, B 3R A
A HLBEES (1 20.5 em, 42 ID 8.4 cm) , JiE ¥
PRI ZE B B 5 87 BE B 2% Rhizon [A] BRKCRAE RS
( Rhizon core solution sampler) B /ML, i FH Al FH 5%
NG

e RAE KT 400 H 42 8 i , #5774
W, vk e n EEDK PR IR ARG IR - BEK. R
LKA FEA T LU AR 3], B B AR Z 10
em JIRRYIST L 5 )2, B2 2 em, MHIRZ VR 53 51
WSTR[ — A F A N IR e 60 H 4 Jm il 2
A SIS A ) RN AURL ), K 3ok 75 JS ) G DR R 2
FRIFORM 2 ARG IR, IF U0 R IS - 7K S
VIse 40 4. SRR Rk e EaDKarme e - R
ATREAHL SR 2 IR HARSF IR Je-7K S 15 . 4 il
FHAY 6 MRV FERE AR 55 37 KR Y, IF 150 KM A lin
NIEJG FBDK S FRAE BRI 3k X1 A K B
KAEEFE 16 d, IR RRE.

TESS 14 d IRJE C HA TR E , I Je-/K 5t m it
R ot 4 Je T BE DR FRARUE , DK h I &8 TRk
JEORFFRRE . WIS TR KR h U SIC DR AR R IR AT
TR AL E S RAELAL TR Y- K S LR
1.5.2.5.3.5,4.5,5.5 cm &b (3 BRI T 1
~2.2~3.3~4,4~55~6 cm BIEIBK R
IIPERE T em, I TFE 0.5 em Ab4E A ) Rhizon %
FEAE G TEE IE T R R 2 e i T 2L, A st T
0.5 cm AbFHHEL 1 ~2 cm [H]BRZK B9 /NFLET SO ) |
14 Rhizon [B] B7K R AL 4L A B 5 480 A B R4
BET A B/ DUPR IR S8 42 B T 48 AR TR R B

B KT [ s BAR o % 35 KA AR i P 4°C
TRAF A 5256 ] EBDR BN SE. S8 53 Bk 25
XF IR (AN I8 de gl g S LA HE ) A=W B
(Bl g A MU PE ) | A Psh (o
TR BB ) X 3 AL BARSL
B3 2H K D3R 2. S i R R

®2 ZRHE

Table 2 Situation of the experimental group

£/ A

ESI1 AINERILL | AR

ES21 20ind FEILAN AL, REEH:

ES31 20ind FEBLAH AL | 120 remin = P
£S32 20ind FEBAH AL | 150 remin = PR
ES33 20ind FEBCAI | 180 romin ~ ' fiEFE

ES34 20ind FEULSNH | 240 romin ~ ' FEFE

FESS 17 d, BRI R R A R I B ) 2 A4
B4R & P 2l LA A b i AR B 2% 5500 12 I &)
M Hi 32 SRR A 3P R B ( Chironomus plumosus ) 41
H 2R 22 B ) B A BRIV AT AL AR AR
0.5 h a5, K i A AT FLAN A B B2 504l U 887 4%
B AR gl RO SR 5 F A B R A T e
i 55 RIS JF I3 S50, 2 8 A5, T 1H s 45 AL
(IKA RW20 digital ) , 7EJICTE-K AT F 75 1 em 4%
HAE VB IRAEREL 3N 10 min. 765250 [] | & L
PRI WA R R BE TR, ST B/ N DBk I
I G5t 7 1A

SR IR, AT SC R e G A P T = R
PREFLE 25 ~30°C  ERFLZE T 11 d(55 17 ~27 d). ]
BUKFE 15, 21, 26 d R, BRI 2 mL [HIBK,
MZE ke W BE. BV ACH A (TOE) 7E 16, 22,
27 d M5E. SLIGAESE 27 d 459, 24 K Unisense
FL B 2R Gl o A A A AU T . 55 28 d HUE Rhizon [8]
B KR , T B K T 25 B BE /L K IR R AR
JRZE LT K R)Z 6 em IRV 3 J2 , 2 IKTE 2
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Fig. 1 Experiment incubation tube

em, 30 E L5 KR | TR S AR i
1.3 KSR

BRI A (DO) A pH {43 ) 3 o i 15
IR A E I (HQ30d) FIE . pH 3 ( pHs-3TC)
I 7E .

TP J&5 /K FE F o i B0 T8 5 T AR 6 04t
JCEEREIAE 5 DTP S KRSt 0. 45 pum EARSR IS
FH I B R B0 R J5 52 5 DIP &2 K ke 0. 45
pm Y BRI

DU IR 885 1 B0t 73 A 2 BROSCER (16 ] 1Y
. RIS R 4 Bl 55 B S ( NH, C-
P) | BRINEE G BBE(Fe/Al-P) | 5455 58 (Ca-P) |
FRIEWE (Res-P) . DLW L S8k (Tot-P) DL L3k 4 F
WA Z FIER.

JE VRS T, I i A B B IR (OPD) , BA R
A K (TOE ) ¥ 7] F i FL A &R 4t ( Unisense, 1
22 ) HAES R 2. Sy T PR UE#5 Ak B2 ) E B A
AEOGE— B , 70X 7 JEC AT A 3 J2 B ML 1 B — i A8
DRI RE , - 7F 1 o5 3BT T B 4 B BT T 1 H T

Horpr, ARVE-/K Bt R R AR A B IR
O AERBIREE(OPD) T RIZR T E AR
A MU, FAA P P A AR R AR
EPIEFE. RO, WA Y2 OPD — A JLAN 22K, Al
FH 4G T BB OPD $ifE .

SR LK 2 i e TOE ™. 0, e
ARG ZE 100 pm {9 5E 57 5 8 F B I . B 7> 3%
FREHERECAT — B i PR e % B FEE A TR 25 7
BIEFER DAL E A — A HAR N 18 mm B
AFLUHT 0, WEERIINAE . £ R 0.5 h idf#—k I
BOKHHY O, W, BB BB K O, R % =i
FHe BE 1 80% . 7E I 5 2o F2 rh R AR i 1, B itk 1
B O, VREEAFTEVR BERE B, s/ NI e 1 22, B
N E LK O, e BERT W S A R 73 1) A2 A

JER-KFELL F 0.5, 1, 1.5, 2 em &b, B4bic 5% 3
AN, e ZOK0 S 12 BRI A N I B
K 0, WeBE. M2 it 58—k 0, ¥R EE 5 7. ZI
/NG FERGFLIE T A 1 R AR SRS AT,
GG A AE R AR B .

TR R A R G e B4k O, YR IE B3
AN AT BN RE 3 U, 5 % A B A A TR, AR AR A
3 AN AT BRI 25 40 FE 1% LU .

D 58 52 J5 AL F X0 3R AR s e R
(TOE) :

TOE = k x V/A (1)

Kk, BP0, YeEEXTEFR] ¢ i EH R,
pwmol+ (L-h) ™"; V. FAEKAER L; A RIEFHFER
FLHF, m’.

[T B Fe? ™ FHATAE S Mot B el e .

FHBUEAE 105°C A4 ML 12 h BEE [T
Ja B 22 TR IR e 5 KR (% ) BT TR
B | 3 100 H S DI Pbe 5.5 h, i@t Fr
J& B 25 T RS TR Rk i

TG TR A 0 1 M FH ' 28 U R I (FDA)
NE DR H R YR AR S S R] P K Y FDA
Yy 4 SRR AR
1.4 BUEALE K A ik

X R Bl o B A3 B R R R B B R E
(OPD) | BAASEHH A (TOE) | A BIK Fe* | &
IKE BRI PR R AR b EAT ARG XL
A RBGIT 1 YGRS 25 HOM3E s 8, UL B )
PRI B B A3 K, 546 b A8 A i i) 2l AR TR AL Bl
ZHEHR HEMTIER] T 4 A B o B Bl X A
FEBR ) B AL, .

2 HREITE

2.1 HdlgeitSab
SEYG LS R SIS R B s T 45 4 A
Peshe OPD AN . TOE BEHNE /0. 0 ~6 em JiE
U Fe’ " B /D a s, 0 ~6 em JIKUE S /K N
R R R R AR AR b R (3R 3).
T WA sh b b g bR e AR BR AR 2L
BIEH , RHZM: | Z2mia0 . $5503 Fl 4G =
23 B T IS RIEILA AL R LRk
B, 2 Br 20 R ARG T = BRI R A i 2 By
2O AR (E 2).
2.2 QAP IR IR BT A U R A
A B Bl KT ] F2: 150 4y e DA A
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Table 3 Changes of the index in different treatments at the end of the experiment

LEgiY OPD it TOE ¥ i izt Fe?* yili/b it KRN i SV Wi PR i i
/r-min~! /mm /% /% /% /%
0 2.3 64. 10 2.35 2.70 0.12
120 3.7 64. 67 3.92 3.67 0.19
150 5.7 75.28 6.12 4.58 0.29
180 5.9 85. 38 6. 84 6.02 0. 46
240 10.5 108. 28 12.53 8.27 0. 64
12 0.000 242 - 0.007 6x + 2313 2
- = 0.000 2 — 0.007 6x 1 2. P
E oL’ R 09775 @ PORmolL
= 0 100 200 300
E &6 2 T T
E R * OPDHi it
'g s et 1L E
0 . . . . .
0 50 100 150 200 250 300 I e .. P —
- 120 =
3\3 »=0.001 3x2- 0114 2x + 63.497 (b)
= 100 R2=09714
oo =2
E 80t
b} ot o TOEMMMIEAK| | ¥
e — ik o
40 . . . . :
50 100 150 200 250 300
s 15 =]
o
2 ¥=0.000 2~ 0,013 6x + 2.364 (© £
= 127 R2=0.9883 B
m 9} . e———— ] ]
- ES2I
‘E 6} . -8 ES3]
0 o FerHMMLEAw | | £ e ES32
R — e - = = =ES33
=N . . . . ) ES34
0 50 100 150 200 250 300 -10
10
- ¥ =0.000 1x? - 0.004 2x + 2.666 4 ()
= 87 R2=09917
i -12
E 6f .
=
% 4r
2 ‘ o AR A
4 2f " -14
0 . . : . . WIS
0 50 100 150 200 250 300 0 mm &b B2 F R I JE-/K ST (SWT)
= 08 ® B3 AEHsKEREEINEHRZIE
g 0.6 | r= ]E-US';;_ _(}")[];];I(]S;+ 0.1137 Fig. 3 Effects of combination of disturbance on sediment O,
g 04 s profiles of different treatments in experiment
& o KHCEEENI X
5 02} R W, ES31, ES32, ES33. ES34 (¥ OPD 43 % Xy
I BT T ST v a— 5.8.7.8,8.0, 12.6 mm. Z1 543 OPD Y EfikK
5 /r-min!

2 FHiEHHENSER

Fig. 2 Fitting curve results of each index

] % JEC V8 F T A T it , 3 DXLy B AR AR 2, DA I
FOE T AR B BRI (K 3).

Kl 3 s A3 T2 &R EE (OPD)
i, JF HL & H0 20 58 B2 3G i 3 hn, B4 ES31
(20ind H, 120 r-min~" i) . ES32 (20ind H, 150
remin " '$if) . £ES33(20ind M., 180 r-min '§i)  ES34
(20ind 0 ,240 r-min_lilﬁ) PR IE 4 YR 38 R . S Gy 445

VA TR Al AR AR B 4 ES21 (20ind B, TG
1) , . OPD My 4. 4 mm. 4GP sh A 2p 4l 0 A4 Py 3
S OPD H K F X HR AL ES11 (JoH, Tohid)
(%) 2. 1 mm. BB shdl f2l &P shdl 7 ik 2= 25
2 (ES11) 5345 X% B AL BRAL OPD $8 i (£ 3).

M3 ] LR Y sl i) Ak M 3 (R 4l
41) S5 OPD 1411 2. 3 mm , X 80 T4 I04)
50U BUGHE T S B00 A s [EVE O el b AR 3R
LRI 2 4LAHsh ™ OPD 3 e i 3k, 3 H.
B 25 ) B ik B i G S 0. X R BT
ARSI A B B IR =4 T EEM. B A
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YRR Bh S N2 I &y A © A SR 2R 2 Rk E  da
PR LIy H 1) TR A A SR JER G, A A5 A 4 5 | HEAE AR
S A, TR R EOAE A A X 3R 2 1) I e Rk
FEAf; 22z, P RE A B RRE AR AR, DT 3 RS Ve Y
LB BE RS K AR R S Y PR s R T T, 32 3]
Yo ) R)Z IV TR BEHE I, 2 BOR 2 44Uk e kL
RN IEH , TS I OPD TR .

ME2(a) Rl E H Y OPD 14N & 5 ¥ 3
Yool B A 2 1 40 1 ) LA e i) — 356
gy, R, 7A=Y sl 0 i 1S i BRAE B, X
e OPD B3 INAS 2 fa] Sy et S oG &R

IZIO L PR BN

y = 0.0002x" —0.007 6x +2.3132  (2)
A x: FE remin 'y OPD HAIE mm.

XZPRECK )G, BB x=19 remin " B,y J&
B R g, RSB FENLES HOR T 19 reomin ™' (GEE, K
T RGP A A e Bl B 35 K T i) ) isF, OPD 3
Iy I A ) B A Sl o B A G g i, {H OPD
B IN55 ) PR B 5 B T AR S LR OC &R & B8R
A 3G BIFES MY AR 3 4544, OPD (3 iin
SR EE 1Y X 20 B ) AR AN AR B 2
BB OPD H9/EHRAH BAE HE Y.

Xﬂ‘?ﬁt%%%é@%&,ﬁ(x =19 remin "' )E?X‘T@E/‘J
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