ol 5 35 3% # =
2020 4F 6 F 5 36 550 3 1Y Forestry and Environmental Science 35

AREEYE BRI SRR F R
W XN VT BEE TR KT

(AMEARY TR BE Fel ZAREBE /A8 s i Lt 52 ARSI TREEORBFSE G, 74T 510225)

WE ART ARG BRI AT TR RGRFRE, HAESKFTHEYEE R FIRE, &
B 24 FrR IR A RKA Y B 12 AR EFARHAY, RFBHY B E R IR 9 R I E KT ALY AL E AKX 4
2, AR MHEE AT, @ik B KRR AR, &0 pH, Z . TN, NH,-N. TP #= COD6 R
KIRIGHR, FFRATIER M, kB mEd M ECE X, B EMM I E KRR AR T R A2 B 69 R
R, T1 &2 (KRB Elacocarpus hainanensis+ K ¥ 7 Hibiscus mutabilis- 75 #_i% M Syzygium tephrodes- -+
J& 3E Lythrum salicaria- & 3 Vallisneria natans- #% vt 3 Salvinia natans ) *F COD,, #1 & & 48 51 &= 7%, T3
4 22 (& Bk Syzygium jambos- R 3§ # Cephalanthus occidentalis- = & ¥ Saururus chinensis- & 3 ) *F &
A&k B, NH, N K ZE s R | A R %, T6 ( AA% Bombax ceiba+ & # Camptotheca acuminata- 7K B 3%
Adina pilulifera+ %k 5 #% Ardisia crenata- 7% 4 Mentha haplocalyx+ B vt ¥ *F 3% Rotala rotundifolia ) %} TN,
TP 4L R & 4F, BB A THT 94.1%. 96.3%. 65.6%. 58.2%. 83.9%; TS A ( HFHHF & T
Glochidion zeylanicum- & & & Acorus tatarinowii+ B & Iris tectorum+ # 3% 3£ Hydrocotyle vulgaris- & 3 )
st BiE 6 RARFTIGARIA A RAFOEARAE R, X2 1 £AKM4RE, pH, #®E. TN, NH,-N, TP & COD,
BATRBOATHET 23.1%. 67.2%. 47.4%. 39.8%. 78.7%. 50.0%. &= WLz R . AW & KK ILE &R
KRIaAE, EBAAET - BEF+BR+ FHF - XL EMAYEE (T8) LR R, EMTHEK
PG F K AR P B RT3k B R AR

KR KA FAMY; HEKT; MMELE; KAKRE

RESHES: S6889  XHKIREM: A XEHS: 2096-2053 (2020) 03-0035-09

Effects of Different Plant Configuration Patterns on the Maintenance of
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Abstract To explore different plant configuration mode to keep the effect of landscape water quality, which
will provide a scientific basis for ecological water landscape plant configuration, selection of 24 kinds of raw
water wet woody plants and 12 kinds of aquatic plant, according to the principle of plant configuration design

of 9 kinds of stratified water processing plant configuration mode, and is contrast with no plant configuration,

*EEWB: T AEEYFHGHIIE (2016A020207003 ); | ARA il & TR ARV LI H (2016GCZX001 ); T ARE L+
RFRIFGRGETE (2017LM4170); T HIHRHE 2155 H (201804010303); PR & Bddsic %] SH AR MR 455 H (KA1810302 );
T T 875 X R AT A AL £ T (2016-GX-004); A8 AA VR ARTF R GVEWH (D11820254 ),

F—1EE: HHH (1993—), L, W10 KO UMORIE Y %0505, E-mail: 386776436@qq.com,

BIEMEE: P (1968—), B, #dZ, FEMNEEALM SLABAEAFAENSY, E-mail: wrf2009@qq.com,



36 Mol 5 3 B8 RE 2 2020 4F 6 155 36 55 3

by setting the water tank to test samples, test pH, turbidity, TN, NH,-N, TP and COD¢, six measures of water
quality, and comparative analysis, select the best plant configuration mode. The arrangement of compound plants
can maintain the water quality to different degrees. T1 treatment (Elaeocarpus hainanensis+Hibiscus mutabilis-
Syzygium tephrodes-Lythrum salicaria-Vallisneria natans-Salvinia natans) of COD¢, degradation ability, the
strongest T3 treatment (Syzygium jambos-Cephalanthus occidentalis-Saururus chinensis-Vallisneria natans) to
reduce the turbidity, the most significant effect of the concentration of NH,'-N T6 (Bombax ceiba+Camptotheca
acuminata-Adina pilulifera+Ardisia crenata-Mentha haplocalyx+Rotala rotundifolia) of TN, TP purifying effect is
best, has fallen by 94.1%, 96.3% and 65.6% respectively than control, 58.2%, 83.9%; T8 processing (Glochidion
zeylanicum-Acorus tatarinowii+lris tectorum Maxim+Hydrocotyle vulgaris-Vallisneria natans) of the above 6
quality indexes have good reduction effect, achieve II class water quality standard, pH, turbidity, TN, NH,-N,
TP and COD, fell by 23.1%, 67.2% and 47.4% respectively than control, 39.8%, 78.7%, 50.0%. Based on the
comprehensive landscape effect, plant growth status and various water quality indicators, the best treatment effect
is achieved by T8, which has a good promotion and application prospect in the purification and water quality
maintenance of micro-polluted water bodies.

Key words woody plants; multi-layer waterscape; plant configuration; water quality conservation
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Table 1 Test woody plants and their heights and crowns
5 GiES (R J&# FH B Jem IR /om
No. Species Family Genus Average height Average crown
IKAH BB Fo )R
1 . . 108 50
Elaeocarpus hainanensis Elaeocarpaceae Elaeocarpus
, = HiZER KR s b
Hibiscus mutabilis Malvaceae Hibiscus
T BCHmk Bea it Tk
3 ; . 22 20
Syzygium tephrodes Myrtaceae Juss. Syzygium
4 & S BV 08 149
Barringtonia racemosa Lecythidaceae Barringtonia
5 AR e Fi I i s
Ficus pyriformis Moraceae Ficus
ik B iet THibkE
6 S . 93 15
Syzygium jambos Myrtaceae Syzygium
; RS H il R 4 u
Cephalanthus occidentalis Rubiaceae Cephalanthus
. SR R AU 4 b
Pyrus calleryana Rosaceae Pyrus
. K& B 2 0P KSR 46 .
Cleistocalyx operculatus Myrtaceae Cleistocalyx
oyT e LR
10 . _ . 24 19
Paliurus ramosissimus Rhamnaceae Paliurus
" B Kl AU o ’
Bischofia javanica Euphorbiaceae Bischofia
i’ Bk Bea At k= 08 41
Xanthostemon chrysanthus Myrtaceae Xanthostemon
5 Bt KA ey o /
1lex rotunda Aquifoliaceae 1lex
y Xt A i 6 6
Ficus hispida Moraceae Ficus
s Kt HR KA " "
Adina pilulifera Rubiaceae Adina
6 i B 42 0P HR o ,
Baeckea frutescens Myrtaceae Baeckea
- Al AR AR " /
Bombax malabaricum Bombacaceae Bombax
s #H i SR FHR " ”
Camptotheca acuminata Nyssaceae Camptotheca
o R Hp AR ELHIR “ g
Ardisia crenata Primulaceae Ardisia
% et B 42 0P AT . /
Callistemon viminalis Myrtaceae Callistemon
o’ LTS LI HIL U “ o
Synsepalum dulcificum Sapotaceae Synsepalum
’ i fiv SR K o ;
Hibiscus tiliaceus Malvaceae Hibiscus
) FUESLT Kl AT IR % 03
Glochidion zeylanicum Euphorbiaceae Glochidion
2 RIS 7 TR 173 66
Taxodium distichum Taxodiaceae Taxodium
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Table 2 Testherbsandtheir heights
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No. Species Family Genus Average height
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Lythrum salicaria Lythraceae Lythrum
, e Kt R ]
Vallisneria natans Hydrocharitaceae Vallisneria
; et e SR /
Salvinia natans Salviniaceae Salvinia
4 I “HHR S 9
Saururus chinensis Saururaceae Saururus
S s KR SR A
Hydrilla verticillat Hydrocharitaceae Hydrilla
] K K R KR /
Pistia stratiotes Araceae Pistia
, e TeE #3 /
Nymphoides peltatum Gentianaceae Nymphoides
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Rotala rotundifolia Lythraceae Rotala
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10 L 28
Acorus tatarinowii Araceae Acorus
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11 . . ; 25
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Table 3 Main instruments and equipment in the test
5 PEREAN UiES)
No. Equipment Model
T RT
! Electronic balance AE224
) ROBHESNT BOBA L T TU-1901
Dual beam UV-Vis spectrophotometer
2 FLK
3 2-hole water bath HWS-12
pH 1 i
4 pH meter PHS-3C
SR A S LA AR VOK R
5 . . . e LX-B50L
Vertical automatic electric pressure steam sterilization pot
YNGR SERII G
6 Water quality rapid tester >B-3B(V8)*LH-3BN
Nk fise
9 iy BCD-579WE

Refrigerator

TOREF pH (. TN SR B Ao 7 I 0 V1 Mk 55 A1 3
JEEE L, NH,-N R R0k, TP R
FHARBRER Sy Y CHE L, CODG, R E IR R 1k 1,
pH R A ZE S pH I &, 0 8 R A 3t B SO0 5 o
RSl FH ) 2 AR A IR 3,

123 o # 7% i ] Microsoft Excel 7153 35
Bom K1, fd ] SPSS17.0 47 8048 48 1143 #r
KM Duncan J5 4695 25 5 W E (P<0.05 ).
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YIS T CK, 55 20 KIHEAT I A%, HE W
MI . AUUKAEY R AEE (T1, T2, T3, T4,
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T7 )o X FZREW TRAEMYIE A REAICHAE
IS FE T KM H iy co,, S8 pH TR, Uik
YK KR EH, JeAEAEREL 5 60 X
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T45 20 K (P<0.05); iR 19 9 A~ 55 20
Ak ) pH B A B KRR B B BEAIK (P<0.05), H
W T7 F1 T8 P AN b BE A pH (H YR 2 7.0, K
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T ARG 7R R — A BAE AN RN ] 5 2 (] 22 P 2 (P<0.05), AN[R)/ING FER I []— I i) 4% A B 8] F) 22 57
B3 (P<0.05),

Note: Different uppercase letters indicate that the same treatment has significant difference between different times (P<0.05), and different
lowercase letters indicate significant difference between treatments at the same time(P<0.05).

E 1 REIEEEXIT K pH Fnih E 200
Fig.1 The effect of different configuration modes on pH and turbidity of water

T2. T3. T9 By EETE 1.24~4.50 Z 8], T HoAth &b 9 a5 2H A B P, T4 55 20 K. 40 K. 60
FEAE 0.5 DL o 240 K, T2, TS, T6. T8 KM TN IRIEY B E & T HAMAR (P<0.05), 5
9 BE AL S 20 KATRORHRE ETF, Hoh: T2 /9 60 KRk 1.81 mgL', J& T VK. T2 1
B T E 10.08, K20 KA1 f%; T1. T4 45 20 KHF TN MREFRAR, 45 40 Rt KiFTHE
RO R B RS, T4 BAPRAUERAET 55 60 RAFIAE] 1,13 mgL', LK T T4, KV
K (884), 560K, TL, T3, TS, T7Ab /K. 5% 60 KiXEE45H T, T6. T7. T8 4 TN
I RS 40 KA —ERRER LT, HAdAb B e BE7E 0.5 LI, T2 m brifE, Hrr T6
PR RCER 40 KA PR, R TS M 59 TN IR RGN 038 mgL'. 5% 60 K RIXE 45
R, 5585 T3 M TS MM Ak, $9o0 1.40, SN, A[EADBEOK B TN W B th /N K HES M

BT T 96.3%. FEERPINAELK, &40W— TO<T7<T8<TI<T3<T5<T1<CK<T2<T4,
SeyEMY), HFEBR L, YKk ERSE 25 AEBRERAITKE NH, -N RERN T
R A ORRER FH L 2 AT, SR ) A) 25 A 3 NH,-N vk
AR RN A B AR R R /BRI EI AR S, (B3 @ 1 T 2K s
HED K T3=T8<T7<T2<T9<T1<T6<T4<T5<CK . #E (0.5 mg'L"), CK iy NH,-N ¥ & 56 F [ 5 I+
2.4 AREEEKXITKE TN RER I B, 3RS Z R 22 AN
HE 2 AT, SR b, #5403 TN MeBE 4 5 B O MK I A, 5 CKAH L, T3, T7.

TJH#a %, CK B TN {45 20 X M 039 mgL', % T6 X} NH,"-N BYEBRECREL-, 4 60 KAY NH, -N
40 K -7+ % 0.62 mgL", %5 60 XK 091 mgL”, R BH 65.6% . 52.8%. 49.8%. 5 60 K,
MK, Tl. T4, T9 /) NH, N ¥ £ 5 CK % A W i %



A A R IRV RE A C AR O LK B PR R 52 ) 41

5, HARA A 8RR (P<0.05), RIR45 R
F, AS[A] Ak BE NH, N 3R R /N 21 K B 0
T3<T7<T6<T2<T8<T5<T9<T1<T4<CK.
2.6 AREEEXITKE TP iR ERIZN

& 3 FTAT, A DX BT TP e RSk -
Tt AL R Bk, A 40 KRNES 60 K (1) TP ¥
JEAR 9K 0.044 F10.127 mg L, Zr 9125 20 K
445127 45, 25 B3 (P<0.05). ULAHKERT
254, FEJeRrgem KRB Z 1 TP, (HIREE
AR K bR

I LE AT, 9 MG AL BEAY TP e 34
FALT CK (P<0.05), J& T I ZEKinifE, TP HREE
H K 2 5 T6<T8<T1<T7<T2<T4<T9<T5<T3<CK,
5 CK A kb, T1~T9 kb B TP 19 2% B R 2 51 K
83.9%. 78.7%. 76.8%. 74.7%. 69.7%. 68.7%.
66.8%. 66.3%. 63.2%, ULHAMEYIXT TP {2 FRA B
AR, Hoh T SR B fE, AU 0.020 mgrL,
JE&F 120K,

25 -

TN E (mg. L)
Concentration of TN

2.7 AREEEEXIIKE COD RERE

M & 3 A%, CK [ COD Mk BETESS 40 RIEHS
20 RA/MERE FRE, ZJa RIRETHE, 5 60 X
EF) 32.10 mg L', 520 K213 1%, &
T HARANHE (P<0.05 ),

9 M52 ) COD ¥k i 78 i 46 10 ) 2 AN []
ARt fa #, {HE5 60 K Y COD ¥ B 1 HL 2R 20
KA BKIFEREAL, Hrpb. T1f T4 69 COD #
JERRARIRE e R, 05 1.88 Fl4.24 mgL', &
5520 KA T T 93.7% 1 84.3%, k%] 1 2%
IKFRUE. 2 60 Kk B T 25K br v AL FEF TS,
T3, T9. T2, T7, COD ¥ J& ¥ £ 20 mgL" LI
o I AL F AT, COD ¥ /N2 K A9 IR Ry
T1<T4<T8<T3<T9<T2<T7<T5<T6<CK.

3 g5
YA X 2 A B LSS R R, K ATH5
AR Tk, BT FERE T R

O2od 40d H6od

4bB Treatment

W
=1

:ABb
PR

BRI

NH MR (mg. L)
Concentration of NH,*N
< < < < <

O20d 40d [ 60d

T1 T2 T3 T4

T6 T7 T8 T9 CK

4H Treatment

T ARG FHRERR Al — A BEAEA R A s Z A1 22 P R (P<0.05), ANR/ING TR [Al— i ] a5 25 2h B A] 19 22 54

B3 (P<0.05).,

Note: Different uppercase letters indicate that the same treatment has significant difference between different times (P<0.05), and different
lowercase letters indicate significant difference between treatments at the same time(2<0.05).

2 AEBL BRI KE TN F1 NH,-N B350
Fig.2 The effect of different configuration modes on TN and NH, ~N concentration of water
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0.14

TP (mgL')
Concentration of TP

O20d B40d Eeo0d i_

T9) MK BCRFEAT LA, A B T8 X I % 1Y 6
K A8 br S8 R AR E I REARAE T, A2 T2
K ARME, HoppH, MUEE, TN, TP ¥ FH
fil 3 2H. T T1 AbFE. T2 40 381 TO &b P 7E iR 5
SEERAT, TN FraRagik 2] T 28K FidniE. I H.,
T8 AR MR R AR, FhEFE, Bt &l
AR NSO . A KRB, AKTTHE PR 3 A~
ML AP, FBEET - 0B + SE + &4
B RS (T8) AR &R, AIfEE
AkseER Iz

ABFE, IR AR A TP MR EEZ 3] 1K
FEREM BN, BEPHAE YA B T OCEEE A . IR A
20, 40 K, 9N THEY L B g 4 b HE T
FRAE AL D 0% BRZHAH B, pH (%A H 2200, #R
TE 8.0 /247, TP WREESHAL T HARAKN-; MAEHS 60
KEF, XM pHEF &2 9.1, HE#EITERE K
R, WSS T o MK, B A EL
%, FERIRIe TR EASEMEN, PERERE
FE YY), WRR AR K AR, HAE R Y

Aa

CODIE (mgL1)
Concentration of COD

Ozod 40d [ e0d

T1 T2 T3 T4

T6 T7 T8 T9 CK

HL¥E Treatment

T ARG FHRERR Al — A BEAEA R A s Z A1 22 P R (P<0.05), ANR/ING TR [Al— i ] a5 25 2h B A] 19 22 54

BE (P<0.05),

Note: Different uppercase letters indicate that the same treatment has significant difference between different times (P<0.05), and different
lowercase letters indicate significant difference between treatments at the same time(2<0.05).

3 AREIEE#HEX KM TP #1 COD ByS50m
Fig.3 The effect of different configuration modes on TP and COD concentration of water
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