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Emission of phosphine in intertidal zone for aquaculture along the northern

Jiangsu coast and its influencing factors
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Abstract; Emission fluxes of phosphine in intertidal zone for aquaculture along the northern Jiangsu coast were investigated
using static chamber method and concentrations of phosphine were analyzed by gas chromatography coupled with a nitrogen-
phosphorus detector. Besides, the seasonal and spatial variation characteristics were studied and the environmental factors
were measured to explore the influences on phosphine release. The results showed that the emission fluxes were relatively
higher in August, followed by May, November and February, with the ranges of 16.5—168.9, 8.3—105.9, 8.2—64.5 and
-19.5—49.6 ng m > h™', respectively. Also, obvious spatial difference of phosphine emission fluxes at the study area was
observed, which indicated that the highest emission fluxes were monitored at station b10, followed by b3 and the lowest
were found at b5 and b8. In addition, it was found that phosphine emission fluxes were significantly positively related to
TP, IP, OP, OC, TN, SC, T and negatively related to Eh, with the correlation cofficient of 0.807, 0.579, 0.828, 0.825,
0.467, 0.605, 0.551 and —0.774. It is inferred that high phosphorus, carbon, nitrogen and sulfide contents, high

temperature and reductive conditions are favorable for the release of phosphine.
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Fig.1 Map showing sampling sites
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Fig.2 The emission fluxes of phosphine in intertidal zone for

aquaculture along Jiangsu coast
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Fig.3 TP, IP, OP and OC of surface sediments in intertidal zone for aquaculture along Jiangsu coast
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Table 1 TN, SC, Eh and T of surface sediments in intertidal zone for aquaculture along Jiangsu coast

btV ME TN/ (ng/g) Tk SC/ (pe/g)

Stations 2 H Feb. 5 H May. 8 H Aug. 11 A Nov. 2 H Feb. 5 H May. 8 H Aug. 11 A Nov.
bl 462 732 577 113 61.6 234.3 184.3 73.1
b2 908 584 851 1035 101.9 76.2 217.7 51.3
b3 653 439 1064 828 130.1 126.2 282.4 155.0
b4 1032 651 433 1090 184.3 184.9 239.1 81.3
b5 614 137 882 432 82.6 85.5 147.5 181.4
b6 469 1140 1022 1021 229.1 136.3 82.6 145.5
b7 912 588 1247 204 88.4 170.4 127.8 75.5
b8 283 219 619 647 167.1 111.7 211.7 203.2
b9 128 910 353 542 473 148.8 69.1 112.9
b10 336 423 1381 345 197.2 263.6 243.8 228.7
b1l 411 586 504 526 147.3 73.1 110.2 81.4
b12 303 623 798 380 94.0 69.5 136.1 138.4

bV AR E ALY Eh/my Pl 1/°C

Stations 2 H Feb. 5 A May. 8 H Aug. 11 F Nov. 2 H Feb. 5 A May. 8 H Aug. 11 H Nov.
bl -51 -124 -138 -50 3.6 16.8 29.4 17.1
b2 -46 -88 -155 -194 43 17.4 30.1 19.8
b3 -177 -198 -236 -215 3.9 18.5 31.3 20.4
b4 -191 -181 -167 -158 42 19.9 31.9 18.2
b5 -59 -56 -209 -71 4.1 18.1 29.6 16.7
b6 -169 -161 -239 -77 4.7 18.8 30.7 18.5
b7 -122 -89 -226 -98 3.9 20.5 29.9 17.8
b8 -68 -76 -79 -157 3.5 17.3 28.1 19.5
b9 -94 -69 -166 -133 2.8 16.6 27.6 16.7
b10 -147 -207 -265 -184 4.9 17.2 31.5 20.2
bil -135 -58 -180 -48 5.2 18.9 28.3 17.3
b12 -157 -61 -151 -70 4.1 15.8 28.8 18.6

®2 AREMESREPBLSHERES

Table 2 Emission fluxes of phosphine from various wetland ecosystems

P& & Emission fluxes/(ng m™2 h™')

e " 2% ik
Release sources T T References
Mean values Ranges
5% B3 S22 8 PH R A
0.42—3.03 11
Louisiana brackish marsh x [11]
RSN P 0
E%Ezﬁ??it M 2 451 4 % 0.91—6.52 [11]
Louisiana salt marsh
KAL) e i
8.04 0.21—36.5 10
Intertidal marsh of the Yangtze Estuary, China [10]
ERIRRER (V)
20.1 -49.6—17 10
Yancheng marsh ( mudflat) ? ? [10]
ERIREYR (HLAEKRE)
60.3 -70.4—276 10
Yancheng marsh ( Spartina alterniflora) [10]
ERIRHER (93 )
-28.3 -225—116 10
Yancheng marsh ( Suaeda glauca) [10]
IR (4
SRR (7435) -45.9 -227—38.4 [10]

Yancheng marsh ( Phragmites communis)
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. BENGE 2 Emission fluxes/(ng m™2 h™!) N
BEHCIR o EE PN
Release sources FHfE i References

Mean values Ranges

I F N
Intertidal marsh for aquaculture, the Northern Jiangsu Coast, China 36.0 19.5—-168.9 AL
PRV
Lake Taihu 14.4 69.9—121 [10]
el b Uy K AE H
Paddy fields, Northern China 178 415 [10]

i [
KR 6.67 ~1.49—41.7 [19]

Paddy fields, Southern China
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Table 3 Correlations of phosphine fluxes with environmental factors

Wb SR E i Emission fluxes/(y, ng m™ h™")

PO ()

T ot Eminommenal AR X AL R BEEGR P
factors Linear regression equation R N P

—JRE MR 53 By TP/ (ug/g) y=0.136x-87.554 0.807 48 < 0.00001

Unitary linearity 1P/ (pg/g) y=0.194x-77.060 0.579 48 0.00002

regression OP/(pg/s) y=0.224x-37.055 0.828 48 < 0.00001
0C/(mg/g) y=7.956x-23.773 0.825 48 < 0.00001
TN/ (ne/g) y=0.051x+3.435 0.467 48 0.00082
SC/(pg/g) y=0.333x—11.099 0.605 48 0.00001
Eh/my y=-0.435x-22.464 -0.774 48 < 0.00001
7/C y=2.047x+0.015 0.551 48 0.00005

SR AL OP(x,) .
ﬁﬁjeﬁhliim] Eh((le))\ y=732.439+0.116 2,2 0. 167 x; + 0.880 48 < 0.00001

. . 0.114 x;+0.681 x,
stepwise regression ‘

SC(%) \T(x4)

4 #Hig

AU IR SR P Y b B A S A R E B T
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5 Eh fAAE W E LM A COC R . B 1w i VAL
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