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Water Purification and Productivity of Ipomoea aquatica Grown on River Water Flowing to Xingyun Lake in

Yunnan Province

YANG Shao—cong, LU Yan-ling, MU Chan, ZHANG Yan—jun, QIAN Rong—qing, LI Xiao-liang, LI Quan—qing

(Yuxi Academy of Agricultural Sciences, Yunnan Province, Yuxi 653100, China )

Abstract : Purification of eutrophic water by aquatic plants is an ecological practice widely used in recent years. To make use of N and P re—
sources in river water flowing to Xingyun Lake in Yunnan Province, to reduce the lake eutrophication and to protect the lake ecosystem, mi—
cro—plot trials, macro—plot trials, static trials and dynamic trials were carried out from 2010 to 2013. The purification effectiveness and pro—
ductivity of Ipomoea aquatica grown in floating—beds on river water were studied. Results showed that Ipomoea aquatica had a high purifica—
tion effectiveness. Under static conditions, removal rates of total N and water—soluble P by Ipomoea aquatica from river water were greater
than 90%, while the rates were about 50% under dynamic conditions. Average amount of N, P, and K absorption by Ipomoea aquatica in

river water was 348.4 kg-hm=-a™, 50.9 kg-hm?-a™" and 530.4 kg-hm™=-a™, respectively. Most of these nutrients (93.0% ) were accumulat—
ed in the stems and leaves of Ipomoea aquatica. Average amount of river water purified by Ipomoea aquatica calculated by water—soluble N

and water—soluble P was 27 321 m*-hm™?-a™ and 67 569 m*-hm=-a"', respectively. The growth of Ipomoea aquatica was positively correlat—

ed with N and P concentrations in the river water, and average fresh weight of stems and leaves was up to 112 032.0 kg-hm™=-a™". Therefore,

it is obvious that growing Ipomoea aquatica in floating—bed on river water not only improves water quality in Xingyun Lake, but also provides

significaant economic benefits.

Keywords: Ipomoea aquatic; floating—bed; Xingyun Lake; river water flowing to lake; purification effectiveness; productivity
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Figure 1 Sketch of experimental design

Pt Y AT HES (48 7%25 B), 47HE 1.25 m, B H#
A 2 m, BRI S K AN 40% . R Fp
T AR B W G S 0% .2 0
LD BT Bk . 4 A FAER S D3R, £ 10
H LA FIHEZE A, 5 AR EE 0.6 m (/KA PR AEAK
15 B IA 30 em A A SR DB 5 ook 25t (7
il ), R 6 YR o R T SR B B RS A TR A R ) SR
g3, AR 7K 1 538 i A K FRREAHE , Y
25D S WCEIBTEH K E 10 em 240, PR TES
KK , R b 5 A A K T, ATERIAT 7K s 4 97
20, FFIER S ORI KB KA, Yo 3tk
BT, WA I 45 o, R A TEIRT K K T v
AR G FEAE . RIXERSIRIEF 2010427 H 7
HIFHE,7 A 27 HE50, it 20 do R0 22
Pt 238, R,
1.1.2 f XG5 ik

H T HE— IR UE S O 3R AT K 3540 1 W i
AL e s R KGR B i LA [, F 2011 4 5
HZ 6 AWIE:RHZEF Y 52 L8R (E4E 0.50
m PR 0.38 m) St XA o 1 /K kit 3 P 1
AWK, AN S AR B I N i 25 0S8R
(Hif 20 em, 2~3 M40 Btk 6 vk, #1424 k. ik
LN ) BN o G i W YA IS
1.2 SR EH &

KRR DGRGG T , P B b — 4P AR A R X
T YESE Tah A . IR HUE A T A SR TE R T
P v G 1 s B8 AR Ak, 3 A A K 1 5 K T —
BRI , (G S KL K (B 1), fESE N
TREE 0.6 m /KA EREERTEE T, P15 AOK 5 K 0
BRI K A B S KA T, B F IE g



372

R S it Y 34 EFE2H

2SRRI AR, 2450 3 (0 R BN R 45
2011—2013 AEMIFERAE T S A W2 10 A ) 5Lt
1.3 HmRETE

T - I SR A T I B AT 4 2K A B 2

S SAEMRFE K FER AR R AATK T A K A A [
R 3] (5 R AR R AR [N A T ) A e ] GG R
KRR ) HERAE T 30 S AMAIKOKEE K2 1354
M DX IR ARRRAE 325 B SRR, K IR R
iy 1 e R AR E i A, 7 A e
UM ) AN 7 ) CREAR A AT S B I ) SR AR AR AR
fih, KA 8 R AR
RAE i 5 D DX B B FRAR ) BT A R [ 3R A2 4R 5 B
—AREh o FEARRR AR A AR S E A T

L4 il

AN
=

B, R AR 135 M

2RI FIAR 2 8 N SR GB 5009.5—2010 & 18 ik

SEPE, ZEMFIRE R B P R GB/T 5009.87—2003 fig
WA=t e, AR R A K R H GB/IT
5009.91—2003 FRIH AL -5 FM ik ; k4 N SR
B o B R R T A — 2R AP o O BT, KPS
(NH;=N) R FCat) e ik, K i (NOs-N)
KPS R, KoK PRATAHIE L&
e, 7K KR AR IR o oG B o R Sy
2 A BRI E R B Bl e i R TR 4y
Bl rhacy o

1.5 St

AN AWK 194 N KW RE N SR P

MEBRRIT AT

W(% ):( C() —C,')/C() XIOO

AW o4 N KB N alkKEHE P I EERE ;G
FORVIRWRE ,mg- L7 C, 3
EIOWE ,mg- 17,

— et

AN §d KA AR R T

23 03X AHIRT K Al K A A, L BRLAS TRT R
LSRR ) N P #8434 (kg -hm) , 5 A H1A] 7K

B K N 5 i (mg - L) AR P & i (mg- L)
AT AR U RE R UL K i, A=
M=[ (mxh+ myxh,)/C]x10
KM AR A O ALK I, m® s my oo 53 51N
BRAUIURRZE25 D0 SR ZE M AR 22 277 i (T3 ) kg
hichy 535 2SO ZE M FIR R IR ST
), %;C AWK FR5r 5, mg- L7510 S 5L
% F Microsoft Excel 2003 #4174 4% 40 ¥ , [

SPSS 12.0 SEH A TR ¢ KB 04 -
ERS T

2.1 NEAKFED IR ET I =0 A KB

TEIRZS O SR A7 3 2 ] AR W A i T
K NP K 5555, AWK IR0 b & B
SN2 M AE D™ o i Ttk o b —4EI A K H
IKIZE (30 em A2 47 ), 4 J1 27 HERFERLI , 5750
BARGR 1), 203kt e ag A RK%ZE, H3
T ZRER , AT K G B 0, HLIA 7K 3 40 vk B
BE (5 1 10 HERFERI, 4 N K N KRS P,
IKVEVE K 43318 17.53.16.98 .0.83.26.65 mg-L™),5
A7 HE SRR AN KIG , 2503 A I kg ik
ALK # 5 H 31 HEP A D3RR i N P K &5
A (R 1), 25 DA R i 36 J1 1 HER
—UCRME A3 A H N, 4 S, AR TR I, AR
Y A . 7 1 27 HRGZKFER N P K 547,
HERDETRR, 318 H 1 Hasb3g @1 h ik
;8 2 HIMAWDIKG , ks IR IRFIR R 528
A HE A K IXIEBA 25 O SR I A 907 5T K
NP K SR i A OG
22 BLERNEYEHE

o U A 22 A it 3 T T R 1) 28 500 SR B B o
WATGT G LR 2. 20 AR s e, HLUL
ZEMh T (90.9%), ZEnfif EaF-24ik 112 032.0

2

J:l
z1 RAEBZBAKNPKFENSESTOEERKNLER
Table 1 Growth of [pomoea aquatica and contents of N, P and K in river water
H A K SR 5 T i /mg - L
SRR ] i Hp s SR KA KA
NH-N  NO;=N  ABMEN 4N ABMP  ABMK " s
04/27 0.97+0.04 2.48+0.02 3.44:0.06 3.85+0.05 0.11x0.03 11.33+0.13 4 H 27 A& . &H5EE 5 H 9 HRiAEKEE ok
05/31 0.97+0.08 5.57+1.49 6.54+1.42 6.89+1.49 0.28+0.09 20.78+1.63 5 H 7 HIAGHBHLITR KIS AR A= 4 (o yR Sk
07/27  0.39£0.06 0.12+0.02 0.51£0.07 0.95:0.14 0.08£0.01 5.65+0.20 7 H 27 HEHIMAE KIERE M, 8 A 1 Hifa %k
K N BIJEHL N,y NHi-N 5 NO;-N Z 1, [,

Note : Water—soluble nitrogen included NO;—N and NH;-N. The same below.
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Table 2 Nutrient contents and productivity of Ipomoea aquatica

grown in floating—beds on river water flowing to the Xingyun Lake

during 2010 and 2013
w Feor il %(T4E) Frig/kg - hm2-a
4N &P 4K fif 5% T3
2t SEREC 3190 0467 4811 1120320 10 209.0
PR 0405 0024 0552 14235 155.3
BRME 3729 0500 5760 146 946.0 13 990.5
/ME 2604 0447 4319 900525 81285
W& E¥%C 2011 029 3479 111735 11280
FRfEZE 0253 0015 0432 156.5 19.0
WM 2350 0312 4226 139605 14685
/M 1.646 0 0277 3.109 8 554.5 853.5
AT 1232055 11 337.0

T PR KR R 40% 115 .
Note : Productivity of Ipomoea aquatica was estimated by 40% plant—

grown area of water surface.
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Figure 2 Amount of nutrients in different parts of [pomoea aquatica

grown in floating—beds on river water flowing to Xingyun Lake

during 2010 and 2013
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Table 3 Removal rates of N, P and K by Ipomoea aquatica from static river water flowing to Xingyun Lake in 2010 (Macro—Plot Trials )

5 H NH;-N/mg-L7*  NO;-N/mg-L7  /K¥%k N/mg-L™ 4> N/mg- 1! KM Pmg- L7 KM K/img- L
JEEIT GBI 6.22+2.59 6.20+1.82 12.4242.82 13.07+2.97 0.801+0.248 20.19+3.99

25 SRR b HE K 0.39+0.06 0.12+0.02 0.51+0.07 0.95+0.14 0.075+0.009 5.65+0.20
SEA4 BRI % 93.7 98.1 95.9 92.7 90.6 72.0
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Table 4 Removal rates of N, P and K by Ipomoea aquatica from static river water flowing to Xingyun Lake in 2011 (Micro—Plot Trials )

HH NH:-N/mg- L NO;-N/mg-L™" 7K N/mg- L 4> N/mg-L"! JK¥EPE Pimg- L7 K¥EE K/mg- L™
AR K (RIAEHT) 4.93+0.12 9.91+0.51 14.84+0.51 16.61+1.11 0.43420.035 20.32+1.12
Z3ZEFME 8 d IS 0.18+0.09 1.09+0.06 1.27+0.13 1.30£0.13 0.005£0.002 0.57+0.24

A Fe 5% 96.3 89.0 91.4 922 98.8 97.2

<5 2011—2013 FZ=NHFEIFNEAK N P K FHHEhEEBRE
Table 5 Removal rates of N, P and K by Ipomoea aquatica in dynamic river water flowing to Xingyun Lake during 2011 and 2013

5 H NH;-N/mg-L"  NO;-N/mg-L"  sK¥1k N/mg- L™ 4> N/mg-L" KM Pimg- L7 JKiE M K/mg- L
JEE AR 5.23+2.92 9.35+5.22 14.58+6.75 15.31+7.16 0.819+0.231 18.85+3.11
25U SEFIE b HE K 1.86+1.48 4.95+2.71 6.81+3.29 7.31£3.51 0.435+0.251 15.102.28
2 LB % 64.4 47.1 53.3 523 46.9 19.9
R 2.691 2.023 2.207 2.135 2.002 0.745

T 2 to0s=1.960 , to01(=2.576,,
Note : £oos)=1.960 and t0;»=2.576.
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