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Abstract: This study investigates the efficacy of microporous aeration in restoring substrate and water quality within biofloc-based
pond polyculture systems, through a comparative analysis with traditional impeller aeration. Results demonstrated that bottom
microporous aeration significantly reduced sediment total nitrogen (TN) and nitrite nitrogen (NO"-N) concentrations compared to
paddle-wheel systems by trial termination (P < 0.05), while also achieving notable reductions in overlying water NO,-N and ammonia
nitrogen (NH;-N) levels during early August (P < 0.05). Although both aeration methods showed comparable effects on sediment
organic matter, total phosphorus (TP), and overlying water TP (P > 0.05), microporous-aerated ponds exhibited elevated initial
phosphorus concentrations and enhanced nutrient flux dynamics during early cultivation. Notably, treatment groups displayed superior
growth performance in Cyprinus carpio (specific growth rate +5.24%, weight gain +9.62%), Aristichthys nobilis (+5.68%, +13.50%),
and Ctenopharyngodon idella (+11.16%, +14.77%), while the growth of Hypophthalmichthys molitrix showed no significant difference
between the two groups. Therefore, compared to traditional impeller aeration, microporous aeration is more effective in optimizing
nitrogen and phosphorus utilization, enhancing fish growth, and effectively increasing the release of total nitrogen from the substrate.
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Notes: Values are expressed as mean * standard error (SE), with * indicating a significant difference (P < 0.05).



25 KHT  EMERDFRERT MUERSUSENERIVEEIER - 47 -

RIS T B, 225 A 1.3 (P>0.05)
22 thERIRELIEIRAIEL B

JRRF AR S ERA R EEER (P
0.05) o TEFRFEHI I , Wb PR YA LTI AR XA s o
SR, BT 6 AR A EBRERY B , A 2 5 % B4
P LT B O 0 P22 R (P>0.05) Bl , A L
Jo e B AR AR AT AE B T —WE BT B —FF T 3
BB, FAE 9 A ik E] T AR A I i 1 (E
(1),

404 —— control
—— treatment
— 30+
=
i)
3
= 20
=}
10
0 T T T T T T T T

T
5 6 6 7 7 8 8 9 9
H 45y month

B 1 tERIEAVRE AN E A2

Fig. 1 Variation of organic matter in pond substrate
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Fig. 2 Variations of total phosphorus and available phosphorus in pond substrate
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Fig. 4 Variation of total organic carbon in overlying water
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Fig. 5 Variations of total nitrogen, ammonia nitrogen, and nitrite nitrogen in overlying water
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Fig. 6 Variations of phosphate and total phosphorus in overlying water
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Fig. 9 Variations of total nitrogen, ammonia nitrogen, and nitrite nitrogen in interstitial water
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