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Purification of Eutrophic Water by Bermudagrass and Ryegrass Rotation

XU Fang'?, ZONG Jun—qin', NIU Jia—wei'%, CHEN Jing-bo', LI Dan—dan', LI Lan-lan', LIU Jian—xiu'"

(1.Institute of Botany Province & Chinese Academy of Science, Nanjing 210014, China; 2.College of Horticulture, Nanjing Agricultural
University, Nanjing 210095, China )

Abstract: Purification of eutrophic water by biological methods has aroused increasing interests. Here a warm—season forage — Cynodon
dactylon Tifton 85 and three cool-season forages— Lolium multiflorum( Tetragold, Jumbo and Maximus) were grown in rotation to examine
their purifying abilities for eutrophic water in order to screen out a proper forage combination that can be used year-roundly. The removals of
total nitrogen(TN ), total phosphorus(TP), and chemical oxygen demand(COD) in the eutrophic water and the nitrogen(N) and phospho—
rus (P) accumulation in the plants were employed as the indexes for evaluating performance of those plants. The dry biomass of the
above—water parts of those plants accounted for more than 71.0% of total dry biomass, and the N and P uptake by above—water parts amount—
ed to more than 76.0% and 84.0% of the total removal by the system, respectively. Purifying abilities of those different plants were signifi—
cantly higher than that of the control. After 16 days of Tifton 85 treatment, the removal efficiencies of TN TP and COD were 98.2% ,98.3%
and 70.7%, respectively, and the TN and TP reduced to non—eutrophic levels while COD dropped to moderate eutrophic level. After 25 days
of growth, Tetragold showed the best performance among three ryegrass cultivars, its TN and TP removal efficiencies were 96.8% and 92.1%,
respectively, and the COD dropped to moderate eutrophication. All the results indicate that Tifton 85 and Tetragold could be used as an ex—
cellent forage combination for purifying eutrophic water over the whole year in the delta region south of Yangtze River.
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Table 1 Plants used in this study

R K AR
Plant Origin Growing season
Tifton 85 JJ 4 [Epn TR
Cynodon dactylon Tifton 85 Nanjing Warm season
L2 TR TEV T
Lolium multiflorum Tetragold ~ Barenbrug Cold season
Kt A RA [ERES S EStE]
Lolium multiflorum Maximus ~ Barenbrug Cold season
S5 Z LA R [ il TR

Lolium multiflorum Jumbo  Barenbrug Cold season

1.1.2 g KA

HFF 58 FKAR B F R 5t T B4 A, IR i — g 19
B SRR AL R A FE R B A2 1 i K AR TN
TP Ak 2% 75 4 & (COD) Yk i 43 1 2 25.82.2.53.63.2
127.07.2.81.54.03 mg~ L™ o AR /K FTH LA 1 (b
KGR BT RPN R ORI ) g & B R AR P
BB ) K AR IS Ry F R 3 KA
1.2 A *
1.2.1 TP R IR

I AEVL 548 v R 2 B AR P F 5 o sl F 5%
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Bro RH Excel 2010 il

2 RS9

2.1 AEEYEEBEEEFKEFHERKRKR

Wk 2 Fos, W 205 IR 45 WS | Tifton 85
Tl AR ) B TR TR 1 303.1 g-m2, K R4
T E G I Y HLE A 83.7%, I8 K TR T
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Table 2 Variation of plant biomass in heavily eutrophic water

fif o B4 1 2 THIEIE g m oS T /%
He K Z= Ay okt Increase in total Increases in dry weight Percentages of total dry weight
Growing season Plant fresh weight/ KB KT i Ik KRB
g'm? Above-water Under—water Total Above—water Under—water
TRIE T Tifton 85 J9 74 1303.1+61.9 276.5+7.0 54+8.2 330.5+22.3 83.7+2.0 16.3+2.0
Warm season C. dactylon Tifton 85
FEV T LEE IR S 834.2+21.4a 92.3+4.4a 36.4+2.3a 128.626.3a 71.7+0.8 28.3+0.8
Cold season L. multiflorum Tetragold
EL e VIR v 3 737.7+21.4b 83.7+4.7b 30.3+4.0b 114.0£3.7b 73.5+3.4 26.5+3.4
L. multiflorum Maximus
PlEEZi ALY 833.4+18.9a 91.0+2.9a 35.1%1.1a 126.1+2.8a 72.2+1.0 27.8+1.0

L. multiflorum Jumbo

T TR ZE SRR TR 22 57 35 (P<0.05) -

Note: Different lowercase letters within a column under cold season indicate significant difference at the 0.05 level.
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*and** indicate significant difference between C. dactylon

Tifton 85 and CK at the 0.05 and 0.01 level , respectively

B 1 Tifton 85 ¥ F R 40IE SXF Bkt TN . TP & COD £

EBREILR
Figure 1 Comparisons of TN, TP and COD removal efficiencies
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*
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Hr, R v b RE ) B TR s e vl Bl I
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Different lowercase letters indicate significant difference at the 0.05 level.

The same below
B2 AEMAMELEZEIKEHR TN HERELR
Figure 2 Comparisons of TN removal efficiencies of

different L. multiflorum
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Figure 3 Comparisons of TP removal efficiencies of

different L. multiflorum
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AR RN 2 461.2.213.2 mg-m™, HHFE
A WEEHREN RS LR TGRS 97.29% A
85.8% , HrhK ER ST TRk AR IR 80.2% 1 63.7% , LK
FIK T EBIT TR  FER BT IR S R s =21k
AR R B BB ETE R 4 B 1 877.1~
2 191.0 mg*m> 1 199.0~253.7 mg* m=, H:ip 4 5 61
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Figure 4 Comparisons of COD removal efficiencies of
different L. multiflorum
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Table 3 Nitrogen and phosphorus accumulation in four plants

R Accumulation/mg*m™

BTk Contribution rates/%

£ e

Index Plant Aszii:lviter Unﬁzzxfiter S Total Abjlj\(/ejij/iter Unﬁfﬁi\iiter S Total
A Tifton 85 JF AR C. dactylon Tifton 85 2 031.1£119.6  430.2+72.6 2461.249.4 80.2+5.4 17.0£3.0 97.2+6.5
Nitrogen ¥ L. multiflorum Tetragold 1 763.3+45.6a  427.7+56.9a 2 191.0+69.0a  67.3+2.2a 16.32.1a 83.6+3.0a
it L. multiflorum Maximus 1486.7491.6b  390.4+27.0a  1877.1£81.2b  60.7+4.1b 159+1.1a  76.7+3.8b

S5 L. multiflorum Jumbo 1778.6£46.7a  411.4+28.0a  2190.0+72.1a  69.4+2.3a 16.1+12a  85.5+3.4a

05 Tifton 85 JF 4 C. dactylon Tifton 85 158.4+5.4 54.8+4.7 213.249.4 63.7+3.0 22.042.1 85.8+4.7
Phosphorus ey - riflorum Tetragold 188.8+4.1a 64.9+2.3a 25374584 73.043.6a  25.1+1.0a  98.2:4da
FEvi T L. multiflorum Maximus 146.1+12.7h 52.9+4.4h 199.0+8.9¢ 61.9+1.8b 22.6+3.8a 84.5+4.1h

S5 L. multiflorum Jumbo 181.122.9a 58.0+2.4b 239.1+2.8b 74.3+2.1a 23.8+0.7a 98.0£1.7a

T A ZAER A B R RSB R R SR A RN 5 B R 22 57 .25 (P<0.05)

Note: Different lowercase letters within a column indicate significant difference between ryegrasses at the 0.05 level.
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