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Fig.1 Constructed wetland-pond recirculating aquaculture system
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Table 1 Weight, nitrogen and phosphorus content of farmed organisms during stocking and harvest

a2k FEIHI B P A NCTHE) PCTHE)
Fish Culture phase  Survival rate/%  Weight/g » ind™"  N(dry weight)/%  P(dry weight)/%
e i Stocked 050 463.3415.92° 9.784-0.39 1.9440.13
Ctenopharyngodon idellus |3 Harvested 1933.0+62.18" 9.2540.80 2.1640.21
Wit JiltFE Stocked o6 122.646.87¢ 10.7140.26 1.9840.29
Carassius auratus 3k Harvested 358.24+14.55" 10.944-0.28 2.1240.22
i e it Stocked oo 328.7-16.89° 9.95740.24 1.5040.25
Hypophthalmichthys nobilis g3k Harvested 1365.5+42.73 9.7840.37 1.3740.34

1 A — 2 Al —Fh 1 E AR a.b FoR B E R R (P<C0. 05)  JC_EARI N TC i 3 22 5 (P>>0. 05)

Note: The superscript a and b of the same fish in the same column indicate significant difference (P<C0.05), no superscript is no significant difference

(P>0.05).
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Table 2 Nitrogen and phosphorus accumulation in constructed wetland plants

MY wh BT Beginning/g + ind ! LA Ending/g + ind ™
Plants Parts FED A o FHD A B
Wt 20 7.354£1.25°  0.1640.02  0.04£0.01  17.11£1.84"  0.3440.02  0.08+0.00
Pontederia cordata e 6.62-0.98*  0.1140.01  0.0340.00  21.4943.05> 0.36+0.03  0.09+0.00
A 20 34.034:2.92°  0.7240.04  0.07£0.02  254.11444.17" 4.8440.45  0.5540.12
Thalia dealbata WRY 45.244+3.18"  0.46+0.02  0.07+0.01  278.2637.94> 3.004+0.54  0.5040.09

T [ —AT T EAR a. b FaA B MEER (P<C0.05),

Note: The superscript a and b of the dry weight in the same row indicate significant difference (P<Z0. 05).
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Table 3 Nitrogen and phosphorus budgets in constructed wetland-pond recirculating aquaculture system

SUH Ttems N A P LN N3z Pz

N input/kg P input/kg N output/kg P output/kg
KK Water 14.6541.39° 1.0240.29° 13.37£1.19¢ 0.94-£0.09"
FEhH A Y Farmedorganisms 4,96+0.43" 0.93-+0.09" 20.00+2.21¢ 4,2440.58°
144 Plants 1.02+0.03" 0.1940.00* 5.3741.40% 0.8240.10"
F#7K Rainfall 5.314-0.39" 0.3640.04" — —
i@k} Feed 49,494-0.38¢ 10.9740.12¢ — —
FFEM Filter medium accumulation — — 6.77+2.39%® 1.40+0.29"
VI E L Sediment accumulation — — 21.9644.53¢ 5.82+0.96¢
B Leakage 1.7940.18* 0.1240.03*
HAth Others — — 7.534+2.78" 0.3840.12®

TE - [A— 3 B4R TR R AR H A NP &2 5 B35 (P<<0. 05) Al P REOR 22 A 3 (P>0. 05),

Note: Different letters in the same column indicate significant difference in N and P contents of different items (P<Z0. 05), while the same letter indicate

no significant difference(P=>0. 05).
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Fig.2 The proportion of each item in the N and P budgets
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Table 4 Wastewater purification effect and accumulation of constructed wetland

5 AR -1k B HOKFPEYREE PR FEYE R FEPTE G
X Inlet concentration Outlet concentration Removal rate  Plants accumulation Substrate accumulation
Item
/mg e+ L7} /mg e+ L7} /% /% /%
A Nitrogen 2.8540.24 1.2740.45 56.96+12.46 5.6441.60 8.8241.87
# Phosphorus 0.434+0.06 0.21+0.04 50.01+4.76 4,5440.75 10.1642.19
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An Evaluation of Purification Effect of Constructed Wetland-Pond Recirculating
Aquiculture System Based on Nitrogen and Phosphorus Budgets

TAO Ye', ZHU Jian"?, LI Bing"?, HOU Yi-Ran?, FENG Gong-Cheng!
(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China; 2. Key Laboratory of Freshwater Fish-
eries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs, Freshwater Fisheries Research Cen-

ter, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: The combination of recirculating pond aquaculture and constructed wetland is a new idea
considering both aquaculture production and wastewater purification. Studying the effects of sources and
sinks of nitrogen and phosphorus in the combined system has guiding significance to the parameters. In
this study, we determined the flow and budgets of nitrogen and phosphorus in the integrated vertical-
flow constructed wetland-pond recirculating aquaculture system, and evaluated the purification effect of
the constructed wetland on the pond wastewater through N and P budgets. The results showed thatfee-
ding is the most important way for the N and P inputs of the system within the five-month experimental
period, accounting for 65. 61% and 81. 44 % of the total inputs, respectively. The second was the N and
P in water layer. At the beginning of experiment, the biomass of farmed organisms and wetland plants
was low, and contributed little to the N and P inputs of the system. Sediment accumulation was the
most important way of N and P outputs, accounting for 28. 60% and 42. 23% of the total outputs, and
the second way was the harvest of farmed organisms, which accounted for 26. 05% and 30.77% of the
total N and P outputs, respectively. The nitrogen and phosphorus accumulated by plants and substrates
in the constructed wetland accounted for 15.81% and 16.11% of the total outputs, and less N and P
were lost through leakage of pond sediment. The removal rates of NH;-N, TN, and TP in constructed
wetlands varied between 33.72% and 66.32%, 36.35% and 72.40%, and 44.69% and 57.32%.,
respectively. The removal rates of NH;-N and TN were significantly affected by water temperature. The
constructed wetland showed a significant purification effect on pond wastewater. It removed nitrogen and
phosphorus that were not effectively used in the system through plant harvesting and substrate removal,
thus reduced the accumulation of endogenous nitrogen and phosphorus in pond. It has good ecological
benefits and is a green and sustainable aquaculture mode.

Key words: pond recirculating aquaculture; constructed wetland; purification effect; nitrogen and

phosphorus budgets; sediment
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