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Effects of plow-tillage on the prevention and control of algae-caused black bloom
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Abstract. Black-bloom was an environment issue that often occurred recently and the polluted surface sediment was known as the
most important reason for its occurrence. Plow-tillage was a cost-effective and practicable engineering measure which was designed
for internal loading control. Based on the simulated experiment in laboratory, effects of plow-tillage on the prevention and control of
algae-caused black bloom was studied. The color and odor, nutrient concentration of overlaying water, the concentrations of volatile
sulfur compounds and physicochemical characteristic of sediment were measured. The results were showed as follows: black bloom
occurred in both control check set and treatment sets 1 day after plow-tillage for the two diffirent plow-tillage depths, but its duration
and degree in control check set were more serious than those in treatment sets 1 day after plow-tillage. The treatment sets of 180 and
540 days after plow-tillage of both depths didn’t experienced black bloom during the whole simulated experiment. Overall, the ap-
propriate project time of plow-tillage can prevent the occurrence and control the degree of algae-caused black bloom.
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Tab. 1 Changes in water color during the experiment

I 1E)/d
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
CK o o o o o o0 o o0 o o0 o0 1 2 33 3 2 2 2 2 1 1 O
pT-10-d4 0 0 o o0 o o0 o0 o0 O o0 o0 1 1 2 1 1 1 2 2 1 0 O
rr20.dt 0 0 o o o o o o0 o0 o0 o0 o0 1 1 2 1 2 2 1 2 1 O
pPT-10-d180 0 0 o o0 o O O0o O o o0 o o o o0 o o o o 1 0 O0 O
pr-20d180 0 0 o o o o0 o O O o0 o o0 o0 o0 o0 o o0 o o0 o0 o0 O
PT-10-ds40 0 0 o o0 o o0 O O O O o o0 o o o o o o o o o0 o
pPT-20-ds40 0 o0 o o0 o o0 o0 O O O O o o o0 o o o o o0 o0 o0 O
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Tab.2 Changes in the odor of the water samples during the experiment
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pPT-20-ds40 o o o o0 o o0 o O O O O O O O o o o o o o o0 o
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Fig. 1 Changes of volatile sulfur compounds

concentrations in overlaying water samples
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MBI 1 d, BB 10 om REERUTAUI7E BIBE 1 d ZJ5RZ2MIBRK NH, -N WRE &0, BEGR SR L k.

FEREA S5 R P BT AT A B B K P g PO -P v AR (b (1] 2¢) B, SEUG A3, 45 AEAE B K
PO~ -P W EEMAS LT RR, AR O d JFUR, A AERE L /Kb POL -P v BEJF B 10, H b 2% 22 W92 B RE A
CK PT-10-d1 F1 PT-20-d1 /i LA , 45 HERE LK PO, -P ¥R EEAESS 13 d JFA B4k, Horh 2 A i3z
MIHERE PO, -P Mk AR SRR IR 3, i & A W92 (AR BE B BK AP 0 PO -P W BEFFAR T [, 74516 d
TGP E . PT-20-d1 HEFE PO, -P ¥k BE7ESCH6 5 W P 4R R, 76 S0 06 45 o it 5 10 g oR 2% A4 19072 B R
EREK PO;™ -P e B A [ — 7K

TR IR £ L Fe-P (B RAFAE  AESCR SR BN RSP 1 DO e B AR T ARG, 7
LM DX 38R ) B P i 7t 2 R e, A SRS PR BE I, TR vl P ™ T 40 2 14 9 2 DR R Ak 3 Ji
FOHR R KA T XU RR ) B R 942 S A S 1 0 BRI B A A DR R 2 A — R R Y AL
2, SR VTR A KB PO; T -P, ELEIFER DA B A 22 1 TP v 3 AR, DA 1tk B0k Ak 382 f AR
Bl PO -P B SR
2.3.2 AR AL R ZACE3)  PT-10-d1 I PT-20-d1 AFRE R 2 2 /K SR EL T HR AN & BHAEAs a1 4
KRR, BB 180 d 119 2 MRAEARRY B /K e T EIBE | d b3, {BAKF X i, PT-10-d180 #1 PT-20-d180 4
BER 2 8 7K R4 50 58.85% F1 58.65% , BHEE 540 d (g Lb FRALFERE 2 4 K R 5 % BA 0 AR T . B0k 4h 7
AT RE LA TR B S B RO R IR B T R Z TR AR ) LOT SEAR RS — /K [, Horp
PT20-d1AEREY LOT %2 L & IR FRAYBEAR , 322 LOI 2 4. 84% |, L& BI# AL B LRI AL AR 3R 2 LOT 4
5.24% ~5.42% Z |a), M AL AT 2 LOI 53k 6. 67% , Vi IH BIBHC BEXT TR I 36 )2 LOT A B 1Y
Pl B 92 27 DL A B T R A B

U TN TP St (4 2 (350 T FLBARAL, 358 3R 20T ) B2 285 T R A B, P S DL TP 7
S ) T A B, CKAERE R SR ZUURRY) TP 75 & i1k 630. 44 mgy/ kg, T 7 BB L BAH v 2R 2 0T84 TP
it f e 1) PT-20-d180 A REHLIUA 419. 28 mg/kg, HAAEFEDIBYRIZ TP & BN 4376 7 288. 55 ~343. 42
mg/kg Z[A]. HH ] WL, 78 BIERAC B , B ER AL (TR 2 LOLLTP A1 TN & 45 2 KR N [, P3G
52T Bn] LI s e & AR R IZ UURRY) .

Y FR A, CK AEARFERLIINZ o & AR W12 B4 , i BB AL 2R A PT-10-d1 1 PT-20-d1 HEREAE ST R p
WKL T WZ NG (AT R RIK 0 DL S R VB TR FE P8 A L 5% F CKOHERR ,3X 2 MR AR R A 72
] i S H T BEBE T 3 P PRI BRK P A R A S B R K R NH N R POS ™ -P vk BE A B A
JE I P AL TR K BB 1 d S A B VTR A RETE LS B R AR TR (R B T RIS R 2
VORI TP TN 521 LOT FAIK, BRUTARI BETS Yo S5t 08 1 23 RORBEAIC, BRItk 7 ARAS A5 A6 43 fin 4 )
FIWI T B8R Z G, PT-10-d1 1 PT-20-d1 #ERETCIE R AEWIZ B M AR R R B FAREIEE T CK ATRE, HEiE
SR B AARATE B B SR T 15132 5 5 R ), SRR AR AR 2 B B TR I A AT B

3 &it

1) X5 ™ E (4 2= ORI B R IR BB B DA ) S T 3 A B 22 2 ORI HG ] B K 57
BRI, AT LU 0SGE WA 2 I YR RIS K AT JtR DL, e — Ay &00h BRIIA P IR TS e 1) T B, %
Tk B PRAE R By SEit AR 45 A

2) RIZIEVEBIBE T LUAT R I 09 e A FRE L. LB SR v, X B AL BB 1 d ARl TR
BOREAE I IR R B HEIRES 1 d (AL BRI SR AR 2 K A A Fp e I ) L i S TR AR I b By e e T
XTRRLL, BBFIS 180 d 1540 d 4L FRAEARLILSL G TR A R Wz

3) AL B E IC 57 P A AR BRI SRR S5 A PR A e B AR A HAT B i — bk
RMEBRAY) TS H, S YR BE R TG, 2 S v A AR IR K MR ™ A SRR 114 = LA

4) BB T SRR (0 S A A B BV AR 5y e BE (5 — T H ) Z A, S RTHEA T BHBE A
b B2 Iz 1 R A . DR 2 b A B B I A ) (AN E Rk AR ) B X S R X IR
AEFIA A L. AR B9 10 em A1 20 em 0L BB BE X P2 132 BORCR 22 52 AT, TR I M T 7



614 J. Lake Sci. (36 #F3) ,2015,27(4)

EIkZI% LOI/%
40 48 56 64 4 5 6 7 8
0 T T T 0 T T T
157 Lo v u|
1 1 / // 1 1 Z /
& o O
¥ oA oo

5 \
o
% _
~ @K v —CK Ydhd b8 CK

<$— PT-20-d1

\

o
\ o— PT-10-d1
o

.l —0— PT-10-d1 4
v/ —O&— PT-20-d1 ’ A— PT-10-d180
—A— PT-10-d180 —v— PT-20-d180
5 | —v— PT-20-d180 5 —+#— PT-10-d540
—#— PT-10-d540 —X— PT-20-d540
SR O & % —x— PT-20-d540 xov o 0
6 6
TN/(mg/kg) TP/(mg/kg)
0 1500 2000 2500 0 200 400 600 800
T T T J T '

Cot

o

/

[m)

<]

v
gy " AN}/ /
g x> hv d
2 —o—CK
R 37 3 o
2 _CK o— PT-10-d1

X —<O—PT-20-d1

—o— PT-10-d1

—<— PT-20-d1 4 —A—PT-10-d180
—v— PT-20-d180

% X <> \/
Z>( A—PT-10-d180 D ﬁ o+ — PT-10-d540
—v— PT-20-d180 >< PT-20-d540
5 —#— PT-10-d540 51
—><— PT-20-d540

6 6
P 3 GURRI AR BRI B

Fig. 3 Vertical profiles of physicochemical properties in the sediments
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