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B KSR A BT B B0 AL AR T, RO 2 1K i NP LK ié}fﬂm 259.05.,55.21.,469.84 kg-hm™-a™ , 4+l AL = 1)
KR LUK N KIS P OKIEM: K3, 43158 129 525,120 022,34 220 m*+hm2- a™; 55030 A AR K 5 2855 20 W A 7k
FE R Z AAFAE—E AHSEH: . RIS O SR FE T2 = WK, 724 T BB A 2 54086 e 8 2 i AR A0S .

KR R R WIK IR0 5 25030 s A R sl A A TR Ak

HE S HS:X524 SCERFRAS RS : A X EHS:2095-6819(2016)02-0142-07 doi: 10.13254/j.jare.2015.0222
5 A&

WZRE, BHEFY, IR 10, 5 R SRR A O SRAE K S B K R AT ). ARl BRSSP BE 24k, 2016, 33(2): 142-148.
YANG Shao—cong, LU Yan-ling, MU Chan, et al. Growth Amount and Purification Effectiveness of Ipomoea aquatica Planted on Lake Water Surface of

Xingyun Lake in Yunnan Province, Chinal[J]. Journal of Agricultural Resources and Environment, 2016, 33(2): 142-148.

Growth Amount and Purification Effectiveness of Ipomoea aquatica Planted on Lake Water Surface of
Xingyun Lake in Yunnan Province, China

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

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

Abstract: It was reported that Ipomoea aquatica planted in floating —bed had a high purification effectiveness on river water flowing to
Xingyun Lake in Yunnan Province and high productivity mostly consisted of stems and leaves. However, if the Ipomoea aquatica in floating—
bed are planted on lake water surface of Xingyun Lake, we don’t know what will happen. For this, Ipomoea aquatica were directly planted on
lake water surface of Xingyun Lake to study the growth of Ipomoea aquatica and its lake water purification effectiveness. Results showed that
Ipomoea aquatica well adapted to lake water environment with low concentration nutrients (total N 2.41 mg+ L', water—soluble N 2.00
mg + L™ and water—soluble P 0.46 mg-L™), and it showed that there was a relatively short and slow seedling periods in the early stage (7
days ), and then there was a strong growth periods of stems and leaves in the late stage. During 6 harvest cycles of stems and leaves, Ipomoea
aquatica had a trend of increasing first and then decreasing in growth amount, and had high stems and leaves biomass with fresh weight
75 555 kg*hm™?+a™ and 1 260 kg-hm™+d™ of growth amount. Nutrient content of Ipomoea aquatica were mostly distributed in the stems and
leaves, where amounts of total N, total P and total K were 3.43%, 0.74% and 6.25% , respectively. There was a high absorption and
purification abilities of Ipomoea aguatica on Xingyun Lake water. Amounts of N, P and K absorbed by Ipomoea aquatica from lake water were
259.05 kg-hm=-a™, 55.21 kg-hm?-a™ and 469.84 kg-hm™+a™, respectively. Amounts of lake water purified by Ipomoea aquaiica calculated
by water—soluble N, water—soluble P and water—soluble K were 129 525 m*+hm=-a™, 120 022 m?+hm=-a™ and 34 220 m* +hm2-a",
respectively. The growth amount of [pomoea aquatica was correlated with its absorption and purification on lake water. Therefore, it is obvious
that planting Ipomoea aquatica on lake surface of Xingyun Lake not only improves water quality, but also provides significant economic
benefits.
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Figure 1 Sketch map of experimental design
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230 ST K Ak K AL B, T BT TR 25 0
SR NP 5431 (kg -hm™) , 57Kt ik g5 vk
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¥ F Microsoft Excel 2003 3 17 4 & 4b ¥, A
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15 HEER A 35 em, kSR, 25038280 AE K
] 6 Yo FEATHS 1 U], v AR A 257 i ik
37200 kg+hm?, F-354E KA 1065 kg-hm?-d™', 45 1
WWCHE G , T2 03 TR T 3R KA R |, I I
E AR, AR R T, B %, ik &, 2 3
2014 4F 6 J] 26 H (AR 21 )i, 28035
K#BF K, thisik 42.3 em, P44 HAEK 2.01
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1845 kg-hm?-d™, 45 R 4 MK, 2034 K&
AR 20 6 YOSCH, i AR Y 25 0 S 2K i
FAEEA]IK 215 865 kg hm?-a™ P X 723 o3 28 0T i
H PR 75 555 kgehm2-a™, A2 KA 1260 kg
hm2-d'(F 1),
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Table 1 Growth amount of Ipomoea auatica planted on lake surface
of Xingyun Lake in different time periods
L ] . }T‘E%/kg'hmiz EE{/:%
A K e e

AiH) o e ke e g PR ITBVERCEL

5/1—6/5 36 350 357 37200 13020 0.97 1 065
6/6—6/26 21 423 373 38880 13605 2.01 1 845
6/27—7/25 29 39.0 363 37800 13230 1.34 1305
7/26—8/22 28 30.0 347 36135 12645 1.07 1335

8/23—9/20 29 295 327 34050 11910 1.02 1215
9/21—10/22 32 282 305 31815 11145 0.94 990
5/1—10/22 175 — 2071 215865 75555 — 1 260+304

T BRSO T AR IR PR IR ) S 96 m?; i X7t Hi 77 AR ATL
AR 35%1t, 7 i Ay 25 ntfif

Note : Every harvest net areas(floating—bed areas ) were 96 m*; Yield in
planted area was counted by 35% of floating—bed areas and indicated as

fresh weight in stems and leaves.

22 BERMHESLEEKMNER BEoe2

2SS R R AR KA R A WK A E T il
6 YCRAEZS D EZEM ARG N P K 520 i), 45
RERHI(R 2), 25 DA RTE S AEA R ERAOL 53 AT AEAE
WD 22 5, 3253 KR Ar AR R AE 28, 25t BN
P K B4k 3.43% .0.74%F 6.25% , 43 5 AR
RN B P S K5 36.1% .57.4%F1 43.3% , 3%
BT 250028 I K R R S 1) 97 43 B L Rl i A e 25
e
23 EXWHEEOEFSBRKER SR

T2 2 BT , 25003 LASEBRFI R TRI AR 35% F Fil
DX A TR 50 RS TS A A K AR 5 (3R 3),
2500 32 B K FR I IR NP LK 43 1) A 259.05
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55.21.469.90 kg-hm=2-a™, FHAF/ 4 k3R B akzs
Do SRAYZEN R, o SR I i (784.16 kg -hm™-a™) [y
91.4%,} 716.64 kg-hm=-a™ , YiB] T 2500350 2 = 1)
WK IR 5 B R I e

HRAE XS B 2= K K 1 N K PE POk #E
K i 24 Y 45 58 (4353 ~F- 15 8 2.00,0.46 ,13.73
mg- L), 254 T 1] B T RN A O SR AR (R S 38 P
(TE) NP KFHETER(EE2MERIINES
WAL R AR . 25 R R, 25 03] b I
B KR, POKETE N 3R 107 115~132 690
m*-hm2-a™, 34k 129 525 m*-hm?2-a™; LK M P
114 100 391~122 891 m*+-hm2-a™, SEH#4 120 022
m*-hm2-a”; LIZK%M: K 3124 26 136~35 053 m*+hm™-
a™, F345h 34 220 mP-hm?-a™' (3R 3), HULBLE T4
O EXT AL K S HLA Bk ) v AL BE T <

®2 ERHEMENZORAFEBALFTLIESE
Table 2 Nutrient content in different parts of Ipomoea aquatica

planted on lake surface of Xingyun Lake

24 BRHESOAEKSEKEHEFMHK
FHZEHRER

A5OSR I S KR SRR (A
R i B T v ZE I E G, B AR ZE IR A A X I
WAL i (255 B < K Y NP LK 456t
W i (25 3 55 ARG 3% 0 B O AR S B 3
(4, ORISR 43 T i R (AR A
PORKIA (6 4), £ T2 02 EK RSN
G WA B K 3500 22 [ A e — R AR

3 1tie

PAFE R T 23 03 T K gL B e it 52 4 2
BT R FR 2 (TN>4 mg - L) B 7K AR BRI,
111 A TR B2 37 73 K A A DS P HAIAR D JE A T8
TIPS B IS B R 22 4 1 R DL ARGE 3 P i TR 22
H T KA LT R e B RO b U R X
Blo BRI RE B , U 2 2 e i
I KM (TN<3 mg - L) (2 5) T i 25 0 353 W A
KA AR IR AR RIS, AT T B 25T

g RSAERCTR SRR i AT T D SE ARG R 2 WK P
Vi as om e e om e VU KRAR ML BT K L
i 0.24 0.02 0.41 0.37 0.03 0.52 %%M‘@iﬁﬁ 21.6 kg ’ ﬁlﬁ%j{ﬁé%m}xﬁﬁ&@gﬂ(ﬁg
R 278 0.52 4.87 3.92 0.93 7.32 B TEEs R —2
BUME 212 037 407 271 061 555 I FH B 22 W00 TR A 225 00 35, AR AR HE R (3R

*3 ExWHEMENZ ORNFTLRIESLE
Table 3 Nutrient absorption and purification amount of Ipomoea aquatica planted on lake surface of Xingyun Lake
kT kg hm™-a”! Iyl kg s hm™-a”! K & /m® - hm 2™

R A &t wtk BUKIE  LUKIE LUK
h - N p K N P K N p K PN PP HEKIE
EHIE 918 6 878 23.13 4.31 40.02 23592 5090  429.82 259.05 55.21 469.84 129 525 120 022 34 220
FrifE2E 16.5 97.5 2.13 1.2 12.3 25.21 6.26 429 27.34 7.46 55.20 13670 16217 4020
i KME 987 7012 24.87 4.64 43.03  240.51 51.89 43825 26538 56.53  481.28 132690 122891 35053
e/ ME 784 5 805 20.82 3.82 33.54 193.41 4236 32531 21423  46.18 358.85 107 115 100 391 26 136

R4 EZWHEMENSORERRENFSREEMRKFS S EBEBLLER

Table 4 Comparison between growth of Ipomoea aquatica, nutrient absorption amount in stems and

leaves and nutrient amount in lake water of Xingyun Lake

W SR FE Ak /cm ZEM /g B 2 RSP IRCHR/% WK PEFR O & i mg - 1
AR I N N
L A fif T N P K N P K

6 H12H 5.5 5.2 10.2 12.5 1.15 3.74 0.750 5.78 2.29 0.57 12.31
6 H19H 5.5 21.8 27.6 30.5 2.78 3.71 0.708 6.44 2.07 0.55 12.26
6 H26H 5.5 31.5 423 55.5 5.05 3.78 0.735 7.32 2.10 0.53 12.22

TE:6 J1 5 HE—WItl, 6 J1 26 HEE il

Note : The first harvest of Ipomoea aquatica was in June 5th, the second harvest was in June 26th.
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1), 345 T 48 m P 25 A= 7 | 25 i o 7 o ik )
75 555 kg-hm™-a™, #2750 & A 1.3 I -
kg™ WA AR AAL, W TS VR PR 25 0 S (BT 36 98 222
JG-hm?-a™ AR . 58 W R
PR 2 03 M 71 (112 032.0 kg-hm?-a™ )'H H , &
W AR 25 SR P TR T 32.6%, 1X F 2
B T 2 KR G 1 557 0 R BE AR T B = i
I KARTR > (R 6), M4 0 32 A ZE A 7 H K
PSR 43 TEAH SN0 WA T fof 75 35 181 25 20 32 W A TR] Ak 7K
i 4 (NP K 4:3I5F 45 % 259.05 .55.21 .
469.90 kg-hm™-a™ Ik T A2 2 1T A b i 2 S A I
I (NP K 4RIk 348.4.50.9 .530.4 kg hm™-
a )0 R Qs i A O SR ZE M R R T T =
T e I 25 0 SR R 2R

BB AT T 25 O SRR X, 4—T H 3R] K AR SR 43
% 1 Z (B B AR A 25 SN, S ARFIE X A K 35 43
W FEAH ELANAFAE I B 1 22 52 (3R 5) , iX R EUE H 84

J2 7 I AT A 52 25 IR IR IR G . R, 1k
A 8 T35 , 25 O SRR X 1 R A ™ A
BRI, 250 SFELIX AR K A2 IRUR T4 A9 52 i 2
NSRRI SEARRIRGE , HEA EAE TS, i S 26 1 F
IS SR KA o BAT A 2 w5 1 5 BRI, AT
TECT 8 AUy HIKIAIR IR R Z R 4—T7 HA W
BRI REEEA R S), MR T, B2 W A O
SRR A SORAF LA B A I ) 22 55, Xt i e
TSI A KA I, WIACOK IR PR I
AT RS AR ORI PG .

B2 7 I T8 25 U SEARL PR ) 97 20 3 o3 e A 250t
e, WK NP UK SRR IR B S 2
M (3R 2 FIE 3), 3% 5 AL = W 2 W e A
OSRAS AKAARTR I R A A AL AR — By, 3 Ul
W TR B 2 T TR MR 2 5 W R T S AR A A
TERRIR Iy 285 (R 6) (HKIRTR PR 25 0P A 2>
SR 25 SRS IR TR S AR A AL o

RS TRMEREZRBZORMEXMEMERKBNEAFRTEE(ng L, FHEAREE)

Table 5 Comparison between lake water nutrient in planted areas and non planted areas of Ipomoea aquatica(mg+ L™, Mean=SD)

A B/ 28 NH; NO: IKIFPE N 4N K P K K
FitaX 4 A 0.42+0.04 1.76£0.14 2.18+0.14 2.3540.15 0.47+0.04 13.69+1.41
FitEX 5 A 0.53+0.33 1.69+0.38 2.210.13 2.42+0.12 0.39+0.07 12.67+0.46
FitaX 6 A 0.79+0.18 1.36+0.21 2.15+0.12 2.3740.19 0.55+0.02 12.26+0.05
FiEIX 7 A 0.81+0.17 1.39+0.13 2.20+0.09 2.51+0.19 0.40+0.01 18.87+1.94
FAEIX 8 A 0.64+0.08 0.8920.08 1.5320.04 1.7520.25 0.55+0.02 11.15+2.09
R X 8 0.65+0.21 1.35+0.21 2.0020.12 2.41%0.35 0.46+0.15 13.73+2.01

i X P-4 0.590.12 1.36+0.16 1.95+0.24 2.38+0.41 0.45+0.05 13.18+0.40

TE AR IR RE S A SRR EG S 16 A4S, SRAERTRIN 7 F W B 12 2 W) e e f9 8 3 M P g 1 ) R DX

Note : Lake water in non planted areas was collected by 16 samples in July,and areas were sampled in west and southwest of the Xingyun Lake.

® 6 ERWGERMEEEKEEMERKFNEUAEFZERILE

Table 6 Comparison between growth and water body purification effectiveness of the main aquatic plants

in coastal ponds and lake surface of Xingyun Lake

KAABFEHD AU gL o ksmn  STEEEREE MNP e
g+hm™-a e %
RN 4N 15.3127.16; I REME LR A K, HA 8 112 032.0 8.47 T2 BRAE
JKYETE N 14.5846.75;  (Ipomoea aquatica) — HIZEIM-A=H77 Hi ; E 4
JKEE P 0.82+0.23 WAk, BBIE BLAR ™ i
RN g KN 10.05; IR R MZEN AR, — 6.03 TR B
K7 P 1.064 (Eichharnia crassipes ) 2&Z=JofatkE LA KEE
FT R AR R R
I E A
S 4N 2.4120.35; 2303 AT LLE R I TR K AR % 75 555 10.42 AT
IRV N 2.00£0.12;  (Ipomoea aquatica) — HERKNERE, AR EAYZE
IKEEE P 0.460.15 APy s Aok,
RETE AR T i
S I T 4> N 2.41£0.35; KT RS EI — 9.54 ENIE
JKEEPE N 2.00£0.12;  (Eichharnia crassipes) — BMEi4TH55 5 re4:
K P 0.46£0.15 VI GRS
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TR AT R K AR Y T
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TR TAEMEE S, b, 2B H AR TR T R & T
FETAE(E 6) ARBFFTH, X2 2 W 1fi 55 0 3 A M
FHAR K HEA T T R S R AR VR A AR S (&
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Gt , 235 DIEAUKFI T I A2 LA K A S 40 W Wi i) 22
SAEE I (55 6) R B 2 W1 1 K AR F5 40 Tt 3
IKIRTEME TARZ , 1R 2 00 32 25 7= i Tt i
TR P PR A 32.6% , (HIA T 45 0032 250 N P K
FEAAENT S AR i R (10.42% ) , i 25 032 AT AR
B b I A= TR 23R40 B K A R B v, 95k
B XK NP K SR WO B R . [FIFE,
K H M AE W A ZE M NP K FR M SRR
9.54%, Lb Rk BE SR A MBI 3R = T 58.2% . #E[Rl—
KRR ARG R (R WK R IEK ), 25
SRR NP K F2450 & i i oK™, HoK#E = 17
TE YOS Y, R BB 2T A A,
I, % J L 2 T T T 2 O SRR K 2 A s K A A
BRGIAHEA Y — AN EE .

2 B R 2 I R b R R A S 0 3 X —
AR, HEE MR KT & E IR Ch
25V ) 0 B 2 W T A T A I B A , AR T
WL RIREFR D KIR KT 2 O 3RERKAE
B KBRS W R LI K B CR B 2 , soxt
B4V KRR AL T — AN i vk
A T AR I FE XIS A K8 7, 32 RUTR A5 M 45
JIN G FEAR X TR Bt AT R R, 7E S 2 T T T S
O SERRRAGHT P FPR , T T DT R A BV A
Bt , A BT R BC S 1 2 2 50 I T 2 O SR R

4 Hig

()R B 2 K BRI 55 43 BRI Hh 5 ™
BT A5 O SRAR 7 i , 25N I 75 555 kg hm™-a™
($% 35% K ETFPATE AT ), P2 (EL T 3K 98 222 J6 -hm™-
a, BT .

(2)FE B = I ARARA BE IR 40 26 R, 250328
b N PR K A i A 3.43% .0.74% F
6.25% , B 25 O ZEXHIR IR BE AT /K NP K FR43 1AW
W RE A

(3)TERL AT, 25 O SR HE PR T AR 35%1 1, 25
S DI ZK FR R s AE 9 N PLK 43 51 259.05
55.21.469.84 kg-hm™-a™, JHATEHLAGIHIK & LUK E
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PN A 129 525 m*~hm=2-a™, DIKEME P iR
120 022 m*+hm=2-a™'. PI/AK&M: K i+ 534 220 m®-
hm2-a™, A 5504 B 2% .
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