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Abstract: In order to explore the water purification effect of paddy field in the combined pond-paddy field farming system, we
analyzed the biofiltration ability of sea rice paddy field in two shrimp culture seasons (Summer and winter). In the summer trial,
the tail water of shrimp culture was purified by sea rice and common rice paddy fields with different planting densities, and the
purification efficiency of sea rice paddy fields with standard planting density was the highest. After six weeks, the removal rates of
ammonia nitrogen, nitrate nitrogen, nitrite nitrogen, total phosphorus and chemical oxygen demand in standard sea rice treat-
ment were 81.6%, 68.2%, 63.7%, 91.0% and 29.7%, respectively, which were significantly higher than those in the control treat-
ment (P<0.05), and the removal rates of ammonia nitrogen and total inorganic nitrogen were significantly higher than those in
the common rice treatment (P<0.05). In the winter trial, sea rice was harvested in the shrimp-rice pond, the average concentra-
tions of ammonia nitrogen, nitrite nitrogen, total inorganic nitrogen and total particulate matter in the shrimp-rice ponds de-
creased by 51.5%, 40%, 36.7% and 11.2%, respectively, compared with the shrimp monoculture ponds (P<0.05). The average
concentrations of nitrate nitrogen, total phosphorus and chemical oxygen demand, particulate organic matter and particulate in-
organic matter were not significantly different from those in monoculture ponds (P>0.05). The results show that the sea rice

paddy field has certain purification ability in both rice growing season and non-growing season, which helps to maintain a good

water environment for shrimp growth.

Keywords: Pond-paddy field combined farming; Aquaculture tailwater; Sea rice; Inorganic nitrogen; Artificial wetland
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Table1 Water quality index in summer trial of tail water

K BiEbR Jb3 Rl e73i PN i
Water quality index Treatment Average mass concentration/(mg-L™") Nutrient removal rate
Rl 0.282+0.033° 0.816+0.019"
) R2 0.312+0.031° 0.747+0.081%
HANH-N
R3 0.275+0.037° 0.693%0.070°
NR 0.423+0.022° 0.520%0.137°
R1 1.16440.032° 0.682+0.040°
R2 1.159+0.039" 0.560+0.011%
fisEEL A NO; -N
R3 1.23140.026" 0.48240.070"
NR 1.433£0.104° 0.456+0.030°
Rl 1.292+0.038" 0.637+0.026"
) R2 1.316+0.044" 0.590+0.022°
TAHRRER A NO; -N
R3 1.295+0.023" 0.546%0.031"
NR 1.335+0.010° 0.435%0.039°
R1 2.737+0.086" 0.681+0.007¢
- R2 2.787+0.113° 0.598+0.0040"
AEMEICHLA DIN
R3 2.800+0.018° 0.541%0.036"
NR 3.191+0.104° 0.458+0.038°
R1 0.068+0.001° 0.910+0.009"
} R2 0.073+0.002" 0.832:+0.039"
SABE TP
R3 0.077+0.003" 0.756%0.123%
NR 0.086+0.002° 0.63240.050°
R1 4.921+0.065° 0.297+0.032°
- R2 4.947+0.224° 0.317+0.032°
{2t i COD
R3 4.966+0.201° 0.313%0.035
NR 5.346+0.110" 0.184%0.023"

e RLEKFEAMER BEREAL; R2.WEKAE 1.5 (5% BERMMEAL; R3. W MUK FE B2 BEAM 2 ; NR. JOKFEXT BRALBIA . AR [RIFRHRIR S A )

TR PIE 22 5 B3 (P<0.05); JaR R,

Note: R1. Single density planting group of seawater rice; R2. 1.5 times density planting group of seawater rice; R3. Conventional rice single density

planting group; NR. Non rice control treatment group. There are significant differences between two items with different letters for the same in-

dex within the same column (P<0.05). The same case in the following table.

91.0%; R2 AL COD £BRFREE, N 31.7%., &
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Fig. 1 Dynamic change of water quality index in summer trial of tail water
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Note: NS indicates that the difference within group is not significant (P>0.05). The same case in Fig. 5.
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Table 2 Water quality index in winter trial of pond-paddy field combined farming

IKIEHERR AR R &=

Water quality index Type of pond Average mass concentration/(mg-L™") Vmax—Vinin/ (mg-L™")

X HR g 0.51140.037° 0.923+0.126"
HA NH-N

TR 0.248+0.044° 0.594+0.113*

popiiedi 0.309+0.039° 0.717+0.112°
il ER A NO3-N

e 0.284+0.019" 0.58610.120°

X HE 3 0.375%0.038" 0.93040.161°
WAHRER A NO3-N

TR 0.225+0.011° 0.488+0.039"

popiiedi 1.195+0.048* 2.262+0.221°
A YA DIN

e 0.756+0.049" 1.45140.162°

X HE 3 0.105+0.003" 0.12740.025°
Bk TP

TR 0.128+0.002° 0.19610.042*

popiiedi 5.593+0.141° 1.817+0.051*
fb2 A5 COD

e 5.141+0.174° 2.189+0.453"

X HE 3 39.223+1.086" 48.516+4.693"
METEERAY) TPM

TR 34.808+0.455 30.007+0.681°

popiiedi 11.877+0.341° 20.522+1.303"
TAT HL4 POM

e 10.743+0.732° 15.96+1.401°

. X HE 3 26.602+1.116° 48.002+3.138"

R TCALA PIM

23.747+1.239° 33.624+1.515°
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