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Effect and comprehensive evaluation of papermaking wastewater
irrigationon reed growing and soil quality

HUI Shu-rong', SUO Wan-xing®. LI Li-feng'* , DU Zhe-xin®
(1. College of Science. Shenyang Agricultural University, Shenyang 110161, China;
2. College of Biological Science and Technology. Shenyang Agricultural University, Shenyang 110161, China)

Abstract In order to evaluate the effect of papermaking wastewater irrigation in Shuangtaihekou Wetland
comprehensively and and objectively,we simulated Shuangtaihekou Wetland by building experimental device schemes.
to analysis The changes of reed growth indexes caused by wastewater irrigating at various growth period. Meanwhile,
the Rough Set method, was adopted to evaluate the effect of reed wetland by papermaking wastewater irrigating. The
results showed that the concentration of papermaking wastewater for irrigation was positively correlated with the reeds
growth indexes.soil nutrient content and soil heavy metal contents. Each reed growth index. including reed plant stem
diameter, plant height, leaf area and biomass, displayed significant difference under different concentrations of
wastewater for irrigation. However, soil nutrients content such as organic matter, TN, and TP, showed no significant
difference with the change of the concentration of. And the heavy metal content of the soil was changed significantly with
the change of wastewater concentration. Composite score was made for the impact on reed wetlands at different
concentrations of papermaking wastewater for irrigation by Rough Set method. When the concentration of irrigation water
was 300, 150,50 and 0 mg/L,they scored 0.802 6,0.694 1,0.681 3 and 0.401 3,respectively. In conclusion, under the
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current irrigation status, the greater the concentration of waste water, the higher the composite score. Therefore, despite

the accumulation of heavy metals in the soil.the papermaking wastewater irrigation remains favorable in general for the

growth and development of reed.

Keywords wetland; papermaking wastewater; reed; rough set
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Schematic diagram of the experimental device
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Table 1 The maincomponents of irrigation water
mg/L
b5 4 st
Index Index value

CODcr 300. 00
TN 29.50
TP 3.28
As 0.26
Pb 1. 36
Ni 0.45
Cd 0.03
Li 4. 05
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BN 10 em, 31 0. 2 m®, I &b 58 % 7K A 435 K T
10 cm, AARIIE 35 1E % AR K.
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Fig. 2 Changes of the growing indexes of reed at different growth periods after irrigating wastewater
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Fig. 4 Changes in the content of heavy metal in soil at different growth periods after irrigating wastewater
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Table 2 The reed wetland evaluation indexes data

HEWAEKZ D T HEF K D, HELJEE D,
e Reed growing class D; Soil nutrient of class D, Heavymetal class D;
Concen-
. mg/ m;/ ms/ my/ my/ my/ mi,/
tration my/em my/em ms/em®  my/kg ms /% ’ 1 " !
(g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
C, 0.51 183.55 131.42 3.48 2.22 0.73 0.57 10. 38 1. 60 62.17 185.89 12. 36
C, 0.50 179.95 117.41 3.17 1.95 0.69 0.52 7.77 1.32 39.20 165.18 7.81
C, 0.48 174.24 105.99  2.94 1.99 0. 64 0. 49 5.22 0. 36 11.57 64.05 2. 46

0.42  165.00  89.41 1. 98 1.61 0.57 0.42 1.59 0.16 1.31 18. 84 0.42
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Table 3 The table of indexes weight
H 52 — R PeARALTE P(D) AR PRALE PGmy) BARREG)
Target zone First-degreeeeight P(D,) Second-degreeweight P (m;) Weight(G;)
2 om, 0.3010 0.100 3
MW K36 D, e m,  0.3010 0.100 3
0.333 3 M- FH ms 0. 602 1 0.200 7
A& m, 0.301 0 0.100 3
HAHLFE m; 0.301 0 0.100 3
+HEFES 2% D,
TN my 0.602 1 0.200 7
PR LR A T 0.3333
TP m; —
i As mg  0.602 1 0.200 7
i@ Cdmy, 0 0
ELIRAE D,
#t Pb my, 0.3010 0.100 3
0.333 3
M Lim,, 0.3010 0.100 3
41 Ni m,, —
x4 ETHREFEINEEEMN
Table 4 Synthetical evaluation by the Rough Set method
TP A2 Dy T HEF XK D, HEa)EIE D, D
Reedgrowing class D, Soilnutrient class D, Heavy metal class Ds
C, 0.501 6 0.301 0 0 0.802 6
C, 0.382 3 0.201 9 0.109 9 0.694 1
Cs 0. 260 6 0.146 3 0.287 4 0.681 3
Cy 0 0 0.401 3 0.401 3

2 S AN F T 2251 SO 5 4 I8 Oy A 43 i fIK
(0, AH A F o fh E E Wk L, C YR B W AR K
(0.501 6) K 43 3% 43 (0. 301 0) Jy 1 % I B A4, ik
CERTE R Co WREHEE T . W C R —5, iR
PE T AE Y AR K25 (0. 382 3) I HEFE 4325 (0. 201 9)
Febr . 5940 T E 4 B IEHE bR (0. 109 9) 5 Cy e JE K
TGRS C 22 R/N B HE 48 KI5 18
Sy H i (0. 287 ), A A K AR AR 1 10. 2820,
b HE SR A8 0 v 96, 45 %05 T X R4 O A
WHERKM SRS R R RA . HHELE SR
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