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BWE. 4732 #EFFE Alternanthera philoxeroides 3t 4740 B W5 36, K H 4k Melia azedarach F2 7K 77 3£ Oenanthe
Jjawanica AR R ABAL R ZCETE, ERAW: ECETEHKRERPREF LTI AZI0H, FHLEEEA
T AR RN R IE R, HP 240 g R ED AR EIOd BRTRA AT SCETE, EHFKTF FEHRTHE B
ECETEGTRERT L BALAMME, 240 g FRDARALE 12d5, At FREss. $hE®RE LT
A0 i R S AR T 47.1%(P<0.01), 71.2%(P<0.01), 73.5%(P<0.01) %= 68.3%(P<0.01), # =&AL 5
BERFIEMT 39.6%(P<0.01); 120 g K FEHALR 12d)E, A EZREoHk. Fhre%kF AILFHAFXK
Wik &5 R AR T 21.3%(P<0.01), 22.2%(P<<0.01), 54.2%(P<<0.01) #= 46.4%(P<<0.01), # & = &AL5E R 5
3w T 384%(P<0.01), %EMRAKTEDRAF R, TOETFTEGRAAY B AT ALY B EEARF =
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Allelopathic control of Alternanthera philoxeroides using

Melia azedarach and Oenanthe javanica
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Abstract: To control Alternanthera philoxeroides via allelopathy, the powder from Melia azedarach and Oenan-
the javanica was applied directly to A. philoxeroides. A complete randomized design with M. azedarach treat-
ments of 30 g, 60 g, 120 g and 240 g and O. javanica treatments of 30 g, 60 g, 120 g and 240 g with 3 repli-
cations were employed. Results showed that after 9 d, 240 g of O. javanica powder killed A. philoxeroides. Af-
ter 12 d with the 240 g treatment of M. azedarach powder there were highly significant reductions (P<<0.01) in
the chlorophyll content (47.1% ), net photosynthetic rate (P,) (71.2% ), stomatal conductance (C,.) (73.5% ),
and transpiration rate (7,)(68.3%) in A. philoxeroides, and a highly significant increase (P<<0.01) for inter-
cellular CO, concentration (C;)(39.6%). Also, after 12 d with the 120 g treatment of O. javanica powder, there
were highly significant reductions (P<<0.01) in the chlorophyll content (21.3%), P, (22.2%), C,a (54.2% ),
and T, (46.4%) in A. philoxeroides, and a highly significant increase (P<<0.01) for C; (38.4%). When M.
azedarach and O. javanica powders were used to treat A. philoxeroides, the superoxide dismutase (SOD) and

peroxidase (POD) activity as well as the malonaldehyde (MDA )content first increased and then decreased with
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prolonged treatment time. However, the soluble protein content gradually decreased. Overall, plant growth and
root sucker production of A. philoxeroides were greatly inhibited with M. azedarach and O. javanica powder,
and the inhibition gradually increased with an increase of powder indicating that they could be used for the al-
lelopathic control. [Ch, 4 fig. 2 tab. 26 ref. ]
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25 0P T B Alternanthera philoxeroides 3 J& T 70 Fl Amaranthaceae 3% T3 J& Alternanthera, J&—FhK
Rl AT 1) 2 A AR T AR A A Y, R RS R 2 — "1 %5 20 4l 30 AL AR E, TS Y
PERR | A B R DA KR B AR, DA B B A (R 3 B ROK AR S R A B, e
EAEAR, e, g MPE R 5 20 2404 TR AR K R LA R R B AR, Wik, RS LET
FRRMEFE R R E K R AR A A B S, HET, RSO RERPIE EEA N
AWy R 45 B, SR TN 97 B T 125 78 e I 1] R A7 R T AR B, [ IR o 23 VA A K & 19 AN 1 R 7 5
T o PG B B AR AT Ak 2 B B B AR AR R AT A AR ], AR I R R 2 e At AR 7 AR A O P R
FIHIHh 8t W Agasicles hygrophila $EAT AW BiiG , BT B AT FER &R, B EEREAL, REer-4E
JE A BB R A ) 2 0 BB AR AR B TR — ST AR I R R, R E B TR Ak R AR A
Yol BEAR SR BE I fe 5, SR O T3 O B OE AR R4/ o SREDAEORI 31 Rk 4 b 138 43 1 7K 2
PR AL HR 5 FE B gy B BT M 5L Ligularia sagitata, J2 3 23 AL AR R H AP 1 & ¥ BHA W15 1Y
PHIVER o #90 5% Vitex negundo 25 | W& U 3 684 il 3 M 2% B RHL R Eupatorium odoratum 194K,
[ B 6 A A W S AR BT, A DR 0T B 36 25 O 3 R I AF A AL T X0 D A A G
B, N TiF—2FE s BAEARRNERMED IR, s T /I E AL, R ek e 2 BORAS 58
Ay BRI IR o B R, AR B R T B A AR AR T B 5 R Melia azedarach 17K 3% Oenanthe javanica i
KB FE A0 T R, PR R AR R A B A A F8 br 45 O 1o LA sl AL 7 DA 7R o

R I/ I

1.1 LRHREE

2012 4F 8 A4, BT AMR . KH—F 20T GRS 20 em) IR ERHE P (K x 58k
60 cm x 40 em), A MAALLE £ 10 kg- &', L3 pH (EH K 6.15, A HLIE R &35 1.57%, Wk A
107.82 mg-kg™, #AUBE 5.20 mg-kg™, A 76.01 mg-kg™, IR 30 £, B OEFH 1S bR-E,
7K 2 B - S LIS A AR IR, IR B Tl PH 30% 10 RE KM N R 1 15 d £

6 H ) o3 B 1 22 MR A% 78 300 RV VAR AR OR 4 el e b, R A 18 77 AR K 1 (KA A /KO
SRR MY AR AR R, R4k e BT A T R E R, R AR MRS E . 8 A
f), 20 30, 60, 120 1 240 g 35 BRI T M AR B ST SURME ORI AK P I S5 R 2, R
R AR HRK A —S0 a 03 T8, AN IS A AL B Xk B8 45 A0 BRI BE LA AR 19 7 i e, 3
AR A BITEALIE 3, 6, 9 A 12 d B, I R AR A ISR R R AT A A T e B T B (MDA)
Jo b JEE O VR JE A BRR SR AL 5 AL T (SOD) it S (Ll (POD ) T P o 7EAL IR 12 d B, 052 Al 0 1 AR IR
LRGP R
1.2 WRAE
12,1 ARAKIUME 2503 T F 0 = B A 2008 RO, JF B BOREBES . R A YMI-C i i AR
D2 AR TR RS, BT R AE 105 CHEAR 9 R T 30 min, 80 CHtFEfHE, I R P EE, FIH
R VAL TR AN = = I 3/ 7 7 A o e (AR VL S RA L/ s A - R GRSk 7 2R 7/ o
122 AmAfeigirn g OFRBES LE TR A 05 g, MA S mL KB ECN 95% 2B, 18 2w
AhERIR B A SE AT, R Arnon 3N E M4 K TR . QRS DI TR R 0.5 g, IIATE
A Y 0.05 mol - L @R ZE h i Wk (pH 7.8), WKIAWHEE S, w4 % 25 mL, 74 C&MF, 17 r-min
B0 20 min, b3 OF T TR AT 9 R 1 R 0 B L B S I A o DR I AR 1 A A R



444 /T N B N = = R 2014 4E 6 J1 20 H

O YT, M 595 nm AR MWEERE , T ATV AR A A A TR R R R R VAR R
Z B8 Zhang 55 )7k, BCEREFEBOK 1 mL, A =& SR MG E 2R AW 4 mL, #EKIE 15
min, VKIBEER, B0 5 BRI RS B2 450, 532 F1 600 nm &b 0 Y08, 1A Y T R R EE R Mk B
B2 M8 Giannopolitis 25" J5 1 I 2 8 8 AL P AL B G 2, I 4 560 nm 4b A WOERE , LAAIHH] NBT S64
B8 5 50% (1Tl 2R 1 AN TS P B0 (1 U=16.67 nkat) . 2 B8 Chance 27 7 30 2 2o 010 400 6 06 1
DA () 485 77 2000 5 4 min P 470 nm AW AR Ak, BCEZRME RS 20315 1 min W6 AR T (E

123 kemgeal g 7 L4 9: 00-11: 00, FH3EE Li-COR 24 w4 1) Li-6400 i 4 X565 0 #r AL
E 2SO E TR B AN S 2525 1000 wmol -m™-s™, FEULGSR T, I 45 kb BEAE AR (115 06 5 HOR (P, 78
(T, [ILFE (Co), MR S AL BR EE IR 20 50 (C) 4R AR

124 sgzcma RS SPSS 17.0 #/F k175 22208, JH Origin 8.0 #EAT/EIA .

2 GREAM
21 2 MEMAEN =L ETFEERNHM

e P BB Y A A PR A A% I (30 o) REBUIR IR 2 D T H/E K, MRS ARE. X
M FEL A0 IS HEBR O, BT B 60, 120 0 240 g B, B 5 15 53 90 L PR ARG T

16.7%(P<0.05), 25.4%(P<<0.01)F1 33.2% (P<<0.01), &MUk A X250 3% T ML BERL . o I 5 ik A0 2
PV REIRA AR I, I LB R S, SR e R (R D)

x1 2HEYLENZOEFEERKNI

Table 1 Effects of the two plant species on the growth of Alternanthera philoxeroides

Ty itlg e/ em M BESL o i B/ (mgrem™) HRRAEY) R g
Xif i 29.5+2.3 3.67+0.16 2.92+0.25 4.15+0.21
30 29.9+1.8 4.13+0.21 3.30+0.29 4.22+0.25
S 60 24.6+2.1% 3.00+0.13%% 3.00+0.17 3.75+0.18
120 22.0+1.7%% 2.67+0.15%% 2.43+0.15% 2.58+0.15%%
240 19.7+1.4 1.000.07%% 2.01+0.13%% 1.31£0.07:*
XT R 29.5+2.3 3.67+0.16 2.92+0.25 4.15+0.21
30 25.4+1.9% 2.67+0.14%% 3.17+0.21 4.16+0.24
KT 60 25.1+1.7* 2.67+0.15%% 3.16+0.19 4.15+0.27
120 18.3+1.4%% 2.67+0.11%% 2.81+0.16 2.54+0.16%%
240 — — — —

BB * oK P<0.05, 25 ; % FoR P<0.01, 2R, — it 240 g KT SRAEMM ARG, =08 T HIET,
PRI A 00 1 9 o

Xof 250 M F 43 it 30, 60 F 120 g KT SEM RS, AR AR BE 3 i BRI T 13.99% (P <<0.05),
14.9% (P<<0.05) Fi1 28.0% (P<<0.01), X THEERMI 5 , 3 it it 5 8 b B R AR AR AL BE W 2, (H 3 3%
WA 22 5 o 120 g /K7 38 M A Al B S 100 1 25 o0 3 7 R AR W s 3, 5 0] BRAH L B AR T 38.8% (P<
0.01), Hjifa ]t 5 3] 240 g i}, FERIET- (L 1),

22 2TEMLENELETERA MM

R HH 30, 60, 120 F1 240 g ¥ BB AR AL BEZS 008 T 55, Hi 4 38 5 dak 49 40t Ak BB (1] 42E 4 17 348 7
BEAR, JLrPAESE O KBTI 4R it 7 5 2 eIk, 50 BRAH L4 i BRI T 28.19% (P<<0.01), 31.6% (P<<
0.01), 33.4%(P<0.01)F1 47.1%(P<<0.01) (& 1A),

Tt 30 g KR ARG, 250 F R R B O F TR, (HEE S A B, g
R BRI B . YRR E] 60 F1 120 g, ALIE O d IS0 T RO GR R - B AR, S
it R LA BIBRAIG T 24.1% (P<<0.01) H1 31.2%(P<<0.01), M4jiti il Ay 240 g B, NF4¢ 2 0 b 50 % 1%
fiX, FEALH 6 d BFFEAK T 49.3% (P < 0.01) (& 1B).,
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t/d t/d
—o—XjH —o—30g —w—60g —o—120g ——240¢g
AR BUK TSR . 1240 gZK T SR R AL B AR 0% T R ), FEMRZETS, PRUL R = .
B1 2L ESETTRTREL MY 0
Figure 1  Effects of the two plant species on chlorophyll content in Alternanthera philoxeroides
WA AR IS, 2 0E T ERDCEEREZ B B, Hrhiob gl LSS
M AR, T IA) AR AR P K BN AR R T R N 240 g B, D6 S ECZ B
K, HOEHER LT FIZE NS R 2 5 X AR T 71.2%, 73.5%F0 68.3%, 1 [A] — 48 A B B /K
ORRCLERS BN T 39.6% , T3 225y MR W 22 S B ik B R K F (P<0.01, % 2),
N 7K S5 AR 250 S - B T S5 T 0 oy R AL, T 120 g i, ST REOLE
AR LG S R IR T 22.2%, 54.2%F 46.4% , JlA] AL BRI R A BOR N T 38.4%,
J7 220y Mr e W1 22 S B ik BB 2% /K F (P<<0.01, % 2),

R2 2HMEYRENZTLEFEXRASHHFIT

Table 2 Effects of the two plant species on photosynthetic parameters of A. philoxeroides

i 1 g et A R/ AL E/ Hula] CO, BEIR 23 %/ 7R i/
(pmol - m=2+s7") (mol-m™-s™") (mol - mol™) (mmol-m?2-s7)
R 7.40£0.41 0.08320.005 180.2+6.12 252+0.23
30 7.68+0.38 0.062:£0.003%* 191.7+3.26 2.02+0.16*
e 60 6.47£0.23% 0.0450.002%% 215.6+1.79%* 1,520,025
120 4.02£0.3 1% 0.029£0.001%* 237.320.13% 1.06£0.19%*
240 2.13+0.22%% 0.0220.001%* 251,624,617 0.800.06**
o 7.40£0.41 0.08320.005 180.246.12 252+0.23
30 7.06£0.41 0.07520.006 197.422.05%* 235:0.18
KRR 60 6.82+0.39 0.0420.002%* 221.3+3.78%* 1.40£0.01%%
120 5.760.19% 0.0380.002%* 249 41,625+ 1.35£0.11%%
240 — —

YT * FoR P<0.05, 25 E3#H; = Fm P<0.01, ZRMEFH. — it 240 g KK ARG, 0% FHIET,
PR Lt 2 0 5 K 8 5 %

23 2MEYMAEMEOEFERENEEENE T

K H 30, 60, 120 F1 240 g W BERY AR AL FEZS 00 T 51 3 d B, AL ERE MR Bl e KA, 5
Xif HEAR G4 BN T 62.6% (P<<0.01), 56.0% (P<<0.01), 62.6% (P<<0.01)#l 67.6% (P<<0.01, [& 2A);
AFE 6 d B S AL T 1 R B B R, SO B B A i T 1.2 % (P<<0.01), 1.1 £%(P<<0.01), 1.3
= (P<<0.01)f1 1.2 £%(P<<0.01, & 2B).

TR FF SN A A B R A B 5 AR, (EL A 0 3 - o R ST T A 2 A A R S o A B
6 d Bk B i RMH, I 022 53k 84k B 27K F (P<0.01, [&] 2C Fi&l 2D).,
24 2TMEYRENEOEFER_BREERIRENZRE

Xof 5 00 4 F B0 S0 e 0 e R ORI K R SRR A, HL P T R R R VR R, Hiep 240 g Ry AR AL
FRIG, TN B PR R VR E Ay IAE AL T O d A1 6 d Ik B KA, 5 BRARHE 2R S T 58.1% (P<
0.01)F1 75.3%(P<<0.01, & 3).

Kt
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Figure 2 Effects of the two plant species on antioxidant enzyme activity in Alternanthera philoxeroides
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Figure 3 Effects of the two plant species on MDA content in Alternanthera philoxeroides

25 2FEYMAENEOCEFENAEEANFN

SR I BRI O SR A AL B8 03 150, B oy AT B8 o o M 4 9 i BB 5 e,

w2t R 240 g i, AP R A TR BOR AR . BEE AL B R E S, RV PR B R WA, e ab B

9 d i, FrENBURAL, H 30, 60, 120 F1 240 g bl A AL BLS 73 B T 47.2%(P<<0.01), 51.9%

(P<<0.01), 54.6%(P<<0.01)F1 57.2%(P<<0.01) (& 4A); 30, 60 F1 120 g /K r3& 5 A b 35 23 B AR T

44.8% (P<<0.01), 51.6%(P<<0.01)F1 55.6% (P<<0.01),

TEALBE 6 d B AT 2 o A BRI T 47.0% (P<<0.01, &1 4B).

240 g K FESER R AL B O d I 23 00 Y T HAE T,
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Figure 4  Effects of the two plant species on soluble protein content in Alternanthera philoxeroides

3 it

FHZK A B 4 o MR 52, HOKIR S T M) /N2 Triticum aestivum F1E K Zea mays Tt ¥ %
1715 FH A SBOTRAE L B8] Ry 10% Bsf i Rl 58 A 3kl b 0 SR S REREAT 3R, JLER UK BE W W40 ] 35
Lemna minor A4, Jf Pl 45 A0 B B2 34 40 4 FH B R 40, YRRk A ) 200 g- L7 i 7] 58 42 40
TR AR, KT SRR R BE B S 3 R A2 Mt Scenedesmus obliquus F1/NER 3 Chlorella vulgaris 41,
A 5N I 2R o o B R AR, O ELAN YRR B A AR R, SRR 2 I KR A, AR
WL, R BTAME P SR BRI K T SR R B AL B2 O T RN AR AE R, AR K] e ]
FRBERL . M2 R R ARG A e T W R EAG,  [RIE) 240 g K SE R AR AL B O d A R AL A 0 R

J6EAE e W 1A N B BE A 10 W) o A0 i A B, T AR ) 0 AL ) BT S ) o i 4E Thalia
dealbata b, T F /K 32 2 W& B 70 1 45 52 Nymphoides peltatum, 5 B Vallisneria natans, 7K H ¥ Nasturtium
officinale , 7% %5 Phragmites australis F1# 5 3i Iris pseudacorus %) A 12, ] IR BR A P9 10 - 25 28 A4
G HAR U] AR, BRI AR 2E L MR BOR S BRG] AL D SR, IR, LR A R
B GIRA N FOUL T ROR Y W BRI, G RE AB  Rm  R A 2 AR 2, 6-—
BT REHE g AR 2K H R — W R B AR AL B T Solanum melongena #1, Hb&%E | StgEE, S4A%
JEE A S AN, R A e v B DN B R R . kA, it A PS IR RO R ROR S R R i
ORI BEAR, 3 3R WAL B SR A P06 45 V8 T v o 1 1097 A6 5 0% 3 HUA IR i R/ 2 280 3
FHREERAKTRMAR LG, HHGRZA06E taet AR . 4R & o0 B AR 2 7 =5
O FEF O OCRE R AR AL ALRE ST, AL TR R T ARk A Fr, B ) — A A Bk T v ) R )
ALY AL RE Ty 32 B, X S BT A0 T RO S AR TR, N T RER LN, gEm
SRR E K R o SRR ESER AR AL B 12 d i, 2503 TR MG R T 0 8OUH i e, XAl
AE 55 Ak BRI (] 2K J5 45 R H Al B ) o R A A O o

KR IERALIRAT 3 . Wi . KT PR B S, AR o e B g . A
Ay T AR ek R S O DA B T I R R, T IR DY I O S R A VAR R G KT 3 i Y
T2 B Capsicum annumm K3 2253 W) TS AEAC IR IR 2, 6- 80T ROK By . 4878 —H R — % T ER M
AR R — T ER AL BRAE 3R Lactuca sativa 41 ¥ 5, HAR N B S B . 3 AL BE . i LR
Tty . 22 By S A0 T AN BT DA I 1R 414 TG 1% e X2 il 4 B 88 0 3 0 T S 3 I S RIS, SR 12 mg- LT i,
PUAACEGTE PR R B R KE . W BRI S AR AL 3 2 0 F 5005, LR P9 1 8 4010 0 15 1 6 i 41
Ay Tl M LA R P 5 J5 4 53 i A 3R ) S i 2 B SSRGS B AR ) R R AR A A B A T A o
SEL AL ) T AP0 A ML PN TR AR 0 T AR R TSR, W] TR AR AR A, R PR I SR WA iR
FEAE T R IE PR AR, [ AR R AR I A A 1 B R A A Y R T R AR T RE RS, AT S e L O
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