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Tab. 1 Characteristics and operational effects of crop wetlands
KRTY JRHIETY IR HED) K K6 BHLTHIFR AEY) ARRR ZRE
TRRE iR G P > p /] FOKIISU R TR 7“8 " Influent  Removal SRk
Sewage Wetland Wetland Suibﬁs)itilte J&%(}Z‘;ﬁ FARTE]  HLR  Wetland Cropyield quality rate I?ef;r?nﬁgz
type type crop HRT (d) [m/(m"-d)] area (m’) (kg/ha) (mg/L) (mg/L)
TN TP TN TP
Mj%?ﬁ KR IKFE T4 k7 20 9000  8.45 69.30 [8]
757
20 8500  2.30 62.90
20 8300  4.50 66.00
ZiEge  RMER  WEDKRE Ak, W ELLE 0.28 0.20 30 2.53 39.92 [9]
K F. B
VN =
iszkkf ESiiibi IKFE +1E TRz 1/ 13.45 0.72 55.63 86.98  [10]
sV
folvgK R éé% % i e 714 2500 450 0.13 31.1122.20 [11]
NG
1. 254
Mjéﬁiﬁ% I IKFE +4% Vi) B 20 8648 0.41 6540  [12]
157
V) B 20 8353 0.21 60.30
] IR 20 9324 0.59 71.40
WHUG/K  RER IKHE + % V) AR 25 0.03 1.50 4900 15 2 64.0040.00 [13]
0.02 1.50 4700  17.20 3.40 82.60 95.28
RAAWE AR & 7 BRA, BESR 8.00 0.04 5600 22.40 1.70 57.30 76.30  [14]
15K (N g’« W
Zz{r‘;J‘EJE(iE RHEWR  KFE T3 [EER 20 30.20 65.70  [15]
157
20 27.50 71.40
20 32.70 60.30
WEGEK Rk  BHEQ +4% AR 2—S5 0.04 500 20 1.95 48.5051.30 [16]
WEE/K  RER AR + 35 1.95 58.10 64.50  [17]
’%ﬁ%m TR/ N @ N e HEE 2.00 0.09 1900000  521.42 0.50 4561  [18]
7] (N 2
ﬁ
A pEAK  RIH IKFE +-35 EEGR  0.42 0.67 312 9740  1.90 0.17 44.9043.00 [19]
gl K MR K T4 R 0.83 0.51 0.76 91.00  [20]
RAAE R IKFE +-3 I B 25 0.02 250 8085  2.10 0.41 [21]
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Sewage Wetland Wetland B B[] HLR Wetland Crop yield  qualit rate
type type crop Substrate HRT (d) [m3/(mz~d)] area (mz) (kg/ha) ?mg/L}; (mg/L) Reference
TN TP TN TP
BAANE KR Al WA AR 1.80 0.22 6.80 7300 6.70 10.00  [22]
157K W
WEGEK KPR HE RERE R ELR 0.99 107000 30 10.6 60.00 77.00  [23]
B WaKA  ESR 0.99 67000 30 10.6 58.00 68.00
WBuEK KR HE ﬁfﬁg [HER 2.00 0.05 0.56 20.69 79.93 [24]
B, B
MEEK KPR Fk Q%E%;F’nﬁ L 125 0.20 0.75 45 2.03 76.5379.89  [25]
A BRAL PSR 125 0.20 0.75 40.35 2.03 71.73 71.95
ki, Bt
KA BRAL B OESEHE 125 0.20 0.75 43.91 2.03 73.41 80.95
hi. Bt
15K e El%3 WA LR 1.25 0.20 0.75 30.10 2.86 47.89 [26]
K P
V) il WA ESR 1.25 0.20 0.75 30.10 2.86 21.47
[Ap
5 B [HIYEN HEEER 125 0.20 0.75 30.10 2.86 35.38
P
KPR B Eb{zﬁﬁ . L 125 0.20 0.75 30.10 2.86
MG K i%%gj( HRK B E‘TB%E* . AR 1.25 0.20 1.50 28.12 2.27 45.10 68.50  [27]
i I
eI S i V=N AR 1.25 0.20 1.50 28.12 2.27 33.60 53.60
T8 K Bl LIYEN B 1.25 0.20 1.50 28.12 2.27 36.30 59.80
i [Ap
WEGEK KPR, HBEFER e ) B 3 0.03 8.48 8 2580  [28]
B
ZNFE WA V') B 3 0.05 8.48 4 37.90
Zzﬁﬁ}z?ﬁ KPR P53 ol LR 3.25 0.30 1.88 14.90 1.10 76.60 78.90  [29]
V571
folb K R IKFE T4 V] B 8100 [30]

TN IS K R BIR B TPHE TS /K H BRI, WEFPHRE/K 77 20, HRTHE/K /115 B 1) [8); HLR¥& /K 7 Fter; R IR
Note: TN refers to the total nitrogen concentration in sewage; TP refers to the total phosphorus; WFP refers to Water flow pattern; HRT
refers to hydraulic retention time; HLR refers to the hydraulic loading rate; the same applies below
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a. Plant/crop types; b. Types of wetlands; c. Type of water in crop wetlands
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a. M % total nitrogen; b. . fiftotal phosphorus
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JEH R AE K T R, 78N T M A R R R, L
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Tab. 2 Crop wetlands crop yield

e okgp AR JRHBAEY) AR TR AR R .
TRRE Goand Wetland  Wetland Cmpyield%%%‘jtﬁk

Sewage type type crop _ area (mz) (kg/ha) Reference
Lt Bk REE  KE 20 9000 [8]
A FH i
15K Ik KT 20 8500
AV K& 20 8300
K
ij%%% K& 20 8100
7
Abr K RMEHE KRG 20 835330  [12]
ﬁé?ﬁ iR
5K IRk IKFE 20 9324.30
A IKFE 20 8647.90
JRIK
ijﬂi%z K& 20 8121.90
7
MG K ?EE H  KH 1.50 4900 [13]
?IL
245 Je K ?é@ B JKF 1900000 521.42 [18]
i
Ak K ?é@ H K7 312 9740 [19]
Ui
RAAEFER ROE  KHE 250 8050 [21]
K FH i

ﬁﬁéﬁiﬁﬁ R T 6.80 7300 [22]

7
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HE 0.99 67000
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Fig. 4 Nitrogen and phosphorus removal mechanism of crop wetland and its impact on wetland
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CROP-WETLAND: A KIND OF CONSTRUCTED WETLAND
OWNING MULTI-FUNCTIONS

LIU Ye-Ye', ZHAO Ya-Qian', SHEN Cheng”’ and WEI Ting'

(1. State Key Laboratory of Water Engineering Ecology and Environment in Arid Area, Xi’an University of Technology, Xi’an
710048, China; 2. School of Environment and Natural Resources, Zhejiang University of Science and Technology,
Hangzhou 310023, China; 3. Key Laboratory of Recycling and Eco-Treatment of Waste Biomass of Zhejiang
Province, Zhejiang University of Science and Technology, Hangzhou 310023, China)

Abstract: Crop wetlands represent an integrated ecological system that combines the principles of constructed wetlands
with agricultural production. By leveraging the hydrological characteristics and bioremediation functions of wetlands,
crop wetlands achieve an optimized balance between wastewater treatment and crop growth. This approach mitigates
the environmental pressures associated with traditional agriculture, thereby promoting sustainable development in agri-
culture and environmental management. This study systematically analyzed related publications, focusing on vegeta-
tion types, wetland configurations, and pollutant removal efficiencies in crop wetlands. The results indicate that paddy
field is the most commonly crop wetland while rice is the largely cultivated in such systems. The predominant wetland
configuration includes surface flow (51.90%), horizontal flow (33.30%), and floating treatment (11.10%), with vertical
flow being less frequently employed (3.70%). Crop wetlands exhibit multiple functionalities, including water quality
improvement, nutrient recovery, and integrated agricultural benefits. They are particularly suitable for treating low-
concentration wastewater and perform comparably to traditional surface flow constructed wetlands. Notably, crop
wetlands demonstrate a significant advantage in nutrient recycling while exhibit the development of integrated agricul-
tural systems. Future research should focus on optimizing the design and management of crop wetlands, with particular
emphasis on addressing the potential risks posed by pathogenic microorganisms emerging pollutants and heavy metal.
Ensuring food safety and environmental health will be critical to achieving harmonious development between agricul-
ture and ecosystems.

Key words: Constructed wetlands; Paddy; Crops; Nitrogen and phosphorus; Resource recovery
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