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Current state of agricultural environmental pollution and herbaceous

plants used in controlling pollution in China
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Abstract: The development of modern agriculture with characteristically high input, output, and emissions in
China has created considerable economic benefits since the Reform and Opening; however, it has also created
numerous environmental problems. In this study., we analyzed the status of environmental pollution caused by
fertilizers, pesticides, and farming waste. The results indicated there was an annual increase in the use of fertil-
izers and pesticides in China. Specifically, the quantity of chemical fertilizer being used increased by 578.3% in
2014 compared with that in 1978. In addition, the use of fertilizers on units of arable land also increased by
391.78% in 2013 compared with that in 1980. Moreover, the amount of pesticides used in 2012 increased 1.5
times compared with the amounts used in 1978. At the same time, farming waste discharged has increased an-
nually with the rapid development of aquaculture. This present study was focused on herbaceous plant species
that have the potential to be used to control agricultural pollution. We analyzed their grass ecological mode in-

cluding ecological ditches, grass buffer strips, and artificial wetlands to control agricultural non-point pollution.
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We proposed that the selection of the principle of grasses in pollution control would be a good strategy, and

suggested that building a cycle agricultural mode for controlling non-point pollution would be expedient. The

main aim of this study was to provide a scientific basis for agricultural non-point pollution.

Key words: agricultural environmental pollution; fertilizer; farming wastes; herbaceous plant; cycle agricultur-

al mode
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Fig. 1 Fertilizer use in China in 1978 —2014
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Fig. 3 Pesticide use in China in 1990—2012
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®1 1980—2014 FHEEZHITE(A 1)
Table 1 Livestock emissions in China in 1990—2014 ( X 10%t)

Ay FEEHE PRAE R b2l A A e

Year Stool emissions Urine emissions Chemical oxygen demand Biochemical oxygen demand NH, "-N
1980 111 831.4 446 511.7 6 405.52 5 040.96 1 454.69
1985 124 492.0 507 055.2 7 301.84 5729.01 1706.22
1990 144 088.0 584 918.5 8 314.97 6 505.01 1 948.19
1995 177 531.8 718 347.7 10 174.13 7 956.61 2 377.19
2000 167 141.3 688 167.7 9 754.76 7 637.42 2 262.50
2005 157 190.6 673 094.0 9 513.46 7 443.00 2 209.19
2010 153 303.9 621 292.9 8 888.22 7004.22 1 989.10
2011 151 779.8 60 1601.1 8 767.15 6 953.13 1 918.53
2012 152 077.0 59 3687.7 8 678.33 6 892.76 1 885.62
2013 152 155.1 59 3323.1 8 680.93 6 900.71 1 875.55
2014 153 941.9 600 682.1 8 728.72 6 925.46 1 895.26

T 38 8 35 Yoy 7 2B ) B AR A o [ RO SR T AF 2 20130 % Ol 1 B F & R IR TR B FR A S Y B iR R 5 OO o S A SR

Note: Livestock pollutants calculated using formulas from the book “Livestock Pollution Control Technology and Policy!®),” and animal husbandry da-

ta amount are from China Rural Statistical Yearbook 20133,
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Table 2 Common plants for controlling agricultural non-point pollution

¥ 4% Plant name

R BLRLE Controlling effect

IR

Eichhomia crassipes

Azolla imbircata

R

Vetiveria zizanioids

Z AR A B

Lolium multiflorum

R

Pennisetum alopecuroides

TR IKAB Y 38 BT A AR N R 5 Qe K R A B, XK AR P NH, T -N R BRERE 75% L
T Sl R AT W R K A e i A SR A L S ELAR R e T R

E. crassipes is suitable for controlling sewage from agricultural non-point pollution as a floating
plant. It removes more than 75% NH, " -N in sewage and absorbs heavy metals such as Pb and

Cr in sewage with content in roots being higher than that in stem and leaves.

R KA T8 AE AR T R TS YK R VA B, % NH, T -N ZBRETE 9.9% ~38.9% , Xf 4 8
2R BR AL 5.8%~38.4 %0 LRE R BRAKK T A 4% VIR SR B AR .

A. imbircata is suitable for controlling sewage from agricultural non-point pollution as a floating
plant. It removes NH, "-N (9.9% to 38.9%) . total phosphorus (5.8% to 38.4%), and heavy
metal including Cd, Cr, Cu, and Zn from sewage.

J L AR AR R ARG ) o VT 38 Aok A AR R B b SRR TN T K XA B AR T IR Y X SR
PRI A Z IS A (NO; -N) 2Bk S b RUR 5 76 70% DL RPYNH, ©-N R BR %N
1009607 Sk 0 45 A 40 LA 5B A T A R R AR R T

V. zizanioids is suitable for controlling sewage from agricultural non-point pollution when plan-
ted in grassland or artificial wetland as a perennial grass. It removes more than 70% total nitro-
gen, nitrate nitrogen (NO;  -N), and total phosphorus. It also has strong tolerance and enrich-

ment ability against Cd.

N — AR A TR R A B W) o T 38 o A R b SR R TR R YA AR T RS . XA &
B 7006 NH, "-N £ 72.1%.NO; -N K 7520, &@H 71.6 2677,

L. multi florum is suitable for controlling sewage from agricultural non-point pollution when
planted in grassland or floating bed as the annual winter grass. It removes more than 70% of total

nitrogen, 72.1% of NH, " -N, 75% of nitrate nitrogen (NO; -N), and 71.6 % total phosphorus.

N AR R ZRRIAR Y . T3 AR R s A R TN TR b VR K IR B RS G, X IR
K o A A AN R U 2 BRSNS 28046 ~38%6.60 % Fll 5096 ~60 %61 ; B A RE T 94 5%
B35 % K By TN 0.310~0.467 g » m 2, TP 0.273 ~0.315 g » m ("7,

P. alopecuroides is suitable for controlling sewage from agricultural non-point pollution when
planted in grassland or artificial wetland as a perennial grass. It removes 28 % ~38% of total ni-
trogen, 60% of total phosphorus, and 50% ~60% of chemical oxygen demand. Further, it ab-
sorbs 0.310~0.467 g * m ? total nitrogen and 0.273~0.315 g * m ? total phosphorus in farm

sewage yearly.
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