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Abstract: This study was conducted to explore the allelopathic the law of action for aquatic extracts using dif-
ferent organs of Typha orientalis and the effect on seeds of four species of hydrophytes: Iris pseudacorus, Val-
lisneria natans, Nymphoides peltatum, and Phragmites australis. The petri-dish cultivation method was used to
determine the influence on germination and growth of the radicle and seedling using three different concentra-
tions including 0.5 g+, 5.0 gL and 50.0 g-L™ of root, leaf, and pollen extracts on the four prepared seeds.
In addition, the activities of malondialdehyde (MDA) and superoxide dismutase (SOD) for I. pseudacorus were
measured. Results showed that root, leaf, and pollen extracts of T. orientalis had strong effects on germination
and seedling growth. Overall, low concentrations promoted and high concentrations inhibited with inhibition be-
ing in the order of leaf extract > pollen extract > root extract and with the effect on the radicle being greater
than the seedling. For three aquatic extracts, MDA activity of Iris pseudacorus increased with the extract con-
centration; whereas, SOD activity showed an ‘up-down’ pattern. Thus, the effects of T. orientalis aqueous
extracts on seeds of aquatic plants caused membrane lipid peroxidation and destroyed antioxidant enzyme sys-
tems which eventually affected the germination and growth of seedlings; meanwhile, leaves were the main organ
causing allelopathic effects. [Ch, 2 fig. 3 tab. 30 ref. ]
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Table 1 Effects of aquatic extractions from the different organ of Typha orientalis on seed germination rates of the four plants
/ Bl L 73 Ak
P wim
(E2EN R & 2 2
(g-L™ KR TR RZFR TR & RS RZFR TR
° /% /% /% /%
0(ck) 48.00 + 1.00 Aa 96.00 41.33 + 1.53 Aa 82.66  40.00 = 1.00 Aa 80.00 26.00 + 1.00 Aa  52.00
R 0.5 4333 +252 ABb  86.67 41.33 +2.08 Aa 82.66 41.00 + 1.00 Aa 82.00 26.33 +0.58 Aa  52.66
$EIR 5.0  40.00 = 2.00 Bb 80.00 34.67 = 2.52 Bb 69.34 3433 + 252 Bb 68.66 22.67 +2.08 Ab  45.34
50.0 2633 251 Ce 52.66 25.00 + 3.00 Cc 50.00 26.67 = 2.08 Cc 53.34 18.67 =152 Bc  37.34
0(ck) 48.00 + 1.00 Aa 96.00 41.33 + 1.53 Aa 82.66  40.00 = 1.00 Aa 80.00 26.00 + 1.00 Aa  52.00
iz 0.5  47.00 + 1.73 Aab  94.00 41.67 +2.52 Aa 83.34  42.00 + 2.65 Aa 84.00 2623 +0.58 Aa  53.34
PR 5.0  43.00 + 3.00 Ab 86.00 37.33 +2.52 Ab 74.66  37.67 £ 2.08 ABa 7534 24.67 + 0.58 ABa 49.34
50.0  31.33 £252Bc 62.66 30.00 + 1.73 Be 60.00  32.00 + 3.00 Bb 64.00 22.00 +2.00 Bb  44.00
- 0(ck) 48.00 + 1.00 Aa 96.00 41.33 + 1.53 Aa 82.66  40.00 = 1.00 Aa 80.00 26.00 + 1.00 Aa  52.00
{ ;%\ 0.5 4733 +£2.08 Aa 94.66 40.00 + 1.00 Aab 80.00 40.00 + 1.73 Aa 80.00 27.00 + 1.73 Aa  54.00
\F‘
y; 5.0  42.67 +£3.51 Ab 85.34 37.00 + 2.65 ABb 74.00  36.00 + 2.00 Ab 72.00 23.67 + 1.15 ABb 47.34
i3
50.0  29.67 +2.51 Be 59.38 3233 £ 1.53 Be 64.66  29.67 + 2.52 Be 59.34 21.33 £0.58 Be  42.66
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Figure 1 Allelopathic effects of aquatic extractions from the different organ of Typha orientalis on seed germination rates of the four plants
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Table 2 effects of aquatic extractions from the different organ of Typha orientalis on seedling growth of the four plants
(2473 ol L) ER
i K /em MR J i /mg R B /mg %y 2F K /em R T /mg ZET I /mg
0(ck) 5.12+0.64 Aa  223.00 = 5.00 Aa 23.67 + 0.57 Aa 2.85+0.24 Aa 451.00 = 1.00 Aa  67.33 + 0.85 Aa
ot 0.5 442 + 049 ABb 207.00 + 5.02 Ab 23.00 + 0.97 ABa 2.80 + 0.25 Aa  436.00 + 4.00 Ab  63.83 + 0.82 Ab
5.0 3.65 £ 0.37 Bc  135.00 + 5.00 Bc 18.00 + 0.19 Bb 223 +0.12 Bb  392.00 + 4.60 B¢~ 47.80 + 0.99 Bc
50.0 1.96 + 046 Cd  113.00 + 4.00 Cd 11.67 + 0.15 Ce 1.59 +0.11 C¢  233.00 + 325 Cd  35.80 + 0.70 Cd
O(ck) 5.12£0.64 Aa  223.00 + 5.00 Aa 23.67 + 0.57 Aa 2.85 +0.24 Aa 451.00 = 1.00 Aab 67.33 + 0.85 Aa
0.5 5.12 £ 0.52 Aa 228.00 + 5.00 Aa 24.30 + 0.20 Aa 298 +0.24 Aa 462.00 = 3.16 Aa  68.60 + 0.98 Aa
i 5.0 3.89 £ 045 Bb  180.00 + 4.00 Bb 19.43 + 0.96 ABb  2.41 + 0.21 ABb 444.00 + 3.23 Ab  58.70 + 0.71 Bb
50.0 2.82 £0.30 Cc  144.00 = 3.00 Cc 14.87 + 0.40 Be 1.87 £ 0.22 Be  353.00 + 4.00 Bc ~ 46.37 + 0.59 Cc
O(ck) 5.12+£0.64 Aa  223.00 + 5.00 Aa 23.67 + 0.57 Aa 2.85+0.24 Aa  451.00 + 1.00 ABa 67.33 = 0.85 Aa
" 0.5 457 £ 043 Ab  214.00 + 4.00 Aa 23.03 £ 0.25 Aa 2.89 +0.28 Aa 461.00 = 3.50 Aa 68.30 + 0.92 Aa
R 5.0 373 £0.33 Bc  172.00 = 3.00 Bb 19.23 + 0.67 ABb  2.41 + 0.29 Ab  434.00 += 3.04 Bb  55.13 + 0.56 Bb
50.0 275 +0.24 Cd  135.00 = 3.00 Cc 14.60 + 0.35 Be 1.74 £ 0.15 Be  298.00 + 2.76 Cc ~ 44.33 + 0.75 Cc
T E
o plg Ll -
i R K /em HRE 5 /mg LT 5T it /mg 2K /em SEME 5 /mg ZEF i /mg
0(ck) 338 +041 Aa 27.00 £2.00 Aa 637 = 0.21 Aa 1.19 £ 0.19 Aa 62.00 £ 2.00 Aa  14.37 £ 0.35 Aa
0.5 295 +0.36 Ab  26.00 + 1.60 Aa  6.27 = 0.15 Aa 1.18 £ 0.16 Aa 59.00 + 2.22 ABa 13.12 + 0.35 ABa
" 5.0 227 +0.34 Bc 18.00 = 1.00 ABb 493 +0.15Bb 093 +0.15Bb  53.00+ 1.16 Bb  10.80 + 0.42 Be
50.0 149+ 0.18 Cd 15.00 £ 0.64 Bb ~ 3.57 £ 0.15Cc  0.70 £ 0.07 Cc ~ 40.00 £ 2.36 Cc ~ 8.20 = 0.15 Cd
O(ck) 338041 Aa 27.00 £2.00 ABa 6.37 +0.21 ABa 1.19 £0.19 Aa  62.00 = 2.00 Aa  14.37 = 0.35 Aab
0.5 335+ 0.31 Aa 28.00 +2.00 Aa 653 +£0.15Aa 121 £0.13 Aa 63.00 £ 2.06 Aa  15.07 + 0.46 Aa
i 5.0 3.02 +0.28 Ab  19.00 + 1.00 ABb  5.60 = 0.20 Bb 1.01 £0.11 Ab ~ 58.00 + 1.16 Aa  12.63 = 0.27 ABb
50.0 251 £0.27 Be 17.00 + 1.00 Bb 413 +025Cc  0.77 £+ 0.06 Bc ~ 46.0 +2.00 Bb  10.30 + 0.25 Be
O(ck) 338041 Aa 27.00 £2.00 Aa 637 021 Aa  1.19+0.19 Aa  62.00 £ 3.00 Aa 14.37 = 0.35 Aa
» 0.5 339 +£0.27 Aa 27.00 +3.00 Aa 647 020 Aa 120 £0.09 Aa  62.00 £ 226 Aa  15.30 = 0.25 Aa
e 5.0 3.01 £0.25 Ab  21.00 = 2.00 Aab 550 +0.16 Bb ~ 0.93 + 0.08 ABb  60.00 + 2.58 Aa  12.27 + 0.15 ABb
50.0 2.33 +0.28 Bc 18.00 +2.00 Ab 407 +0.15Cc  0.80+0.05Bb  43.00 +2.00 Bb  9.93 + 0.15 Be
e 73
o pl(g Ll -
W HIHR A /em HRE 5 /mg T i /mg 2K /em Zf 6 5T i /mg ZE T B /mg
0(ck) 3.64 +0.33 Aa  35.00 £3.00 Aa 453 +025Aa 1.03+0.13Aa 5800 +213 Aa 940 +0.12 Aa
ot 0.5 371+ 039 Aa 36.00 £2.65 Aa  4.60 £ 0.16 Aa  1.08 £ 0.06 Aa  59.00 + 200 Aa  9.23 + 0.16 Aa
5.0 257 +0.25Bb  24.00 + 252 ABb 337 +0.11 Bb  0.84 £ 0.09 ABb 52.00 + 0.58 Ab  7.40 + 0.07 ABb
50.0 1.69 + 020 Cc  20.00 £ 122 Bb 247 +0.15Bb  0.67 £ 0.07 Bb ~ 42.00 £ 2.00 Bc  5.80 + 0.06 Be
0(ck) 3.64 +0.33 ABa 35.00 £ 3.00 ABa 4.53 +0.25Aa 1.03 £0.13 ABa 58.00 +2.13 Aa  9.40 = 0.12 ABa
0.5 3.69 +0.26 Aa 37.00 £3.00 Aa  4.63 +0.20 Aa  1.09 £ 0.07 Aa  60.00 + 2.52 Aa  10.20 = 0.09 Aa
i 5.0 331 030 Bb  24.00 £ 251 ABb 4.00 = 0.10 Ab  0.97 + 0.08 ABab 57.00 + 1.97 Aab 8.43 + 0.03 ABab
50.0 235+0.27 Cc  21.00+1.06 Bb  3.05+0.13Bc 0.77+0.05Bb  50.00 + 1.27 Ab  6.67 + 0.06 Bb
O(ck) 3.64 +0.33 Aa 35.00 £3.00 Aa 453 +0.25Aa  1.03 £0.13 Aab  58.00 £ 2.13 Aa 9.40 = 0.12 Aab
" 0.5 3.64 039 Aa 37.00 £3.00 Aa  4.60 = 0.10 Aa 1.07 £ 0.07 Aa  60.00 + 3.00 Aa  10.70 = 0.09 Aa
(e 5.0 3.19 £ 0.28 Ab  27.00 + 2.00 Aab  4.03 + 0.22 ABa 0.90 = 0.10 ABb  53.00 + 2.00 ABa 8.00 + 0.10 ABbc
50.0 219 £0.29 Bc  23.00+200Ab 3.13+0.19Bb 0.74 £ 0.09 Bc  46.00 + 200 Bb  6.73 + 0.05 Be
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Table 2 Continued
rit pl(g-L") e
i3 YK em LA 5 41k /mg R Bt /mg 44 /em 26 5Tt /mg 2T Bt img
0(ck) 3.17 £0.39 Aa 49.00 + 3.51 Aa 6.63 £0.21 Aa  3.13+0.24 Aa 179.00 + 3.13 Aa 38.37 = 1.15 Aa
0.5 3.19+037 Aa  50.00 + 3.00 Aa 6.67 £ 0.06 Aa  3.10 £ 0.15 Aa  175.00 + 3.00 ABa 35.27 + 0.86 Ab
i 50 238+0.26Bb  37.00 +2.00 Bb 533 +0.15Bb  2.83+0.16 Ab 163.00 + 2.89 Bb  30.90 = 0.95 Bc
50.0 1.61 £0.17 Ce 33.00 + 1.60 Bb 4.27 £ 0.15 Ce 2.18 £ 0.11 Be 134.00 + 1.75 Ce  26.30 = 0.92 Cd
0(ck) 3.17 £0.39 Aa 49.00 = 3.51 Aa 6.63 £ 021 Aa  3.13+0.24 Aa 179.00 + 3.13 Aa 38.37 + 1.15 ABa
0.5 326+032Aa  50.00 + 3.00 Aa 6.83 £022 Aa  3.14+0.15 Aa 182.00 + 3.00 Aa 39.43 + 0.85 Aa
it 50 296039 ABa 40.00 £2.03 ABb 623 +0.17 Aa 3.03 £0.12 Aa 176.00 + 3.06 Aa 36.00 = 0.66 Bb
50.0 258 £0.30Bb  32.00 + 1.65 Be 493 £0.15Bb 259 £0.11 Bb 161.00 + 2.06 Bb  29.37 + 0.85 Cc
0(ck) 3.17 £ 0.39 Aa 49.00 + 3.51 Aa 6.63 +.0.21 Aa 3.13 £ 0.24 Aa 179.00 + 3.13 Aa  38.37 + 1.15 ABa
_— 0.5 3.11 £0.30 Aab  49.00 + 3.51 Aa 6.77 £ 0.15 Aa 3.15+0.17 Aa  183.00 £ 340 Aa 39.23 + 091 Aa
50 2.88+025Ab  41.00+2.00ABb 6.13+0.15Bb 292 +0.19 Aa 165.00 + 2.66 ABb 36.23 + 0.75 Bb
50.0 2.25+0.17 Be 36.00 + 2.00 Bb 5.13 £ 0.13 Ce 232 +£0.14 Bb 158.00 + 2.15 Ab  31.13 + 0.45 Cc
BT R PVBE IS AR AN ) /NE B R AR 5% KB 28 5 (P<<0.05) 5 AN A RS “FiE 5 R ORAE 19K 9 22 57 (P<0.01)

MR SRR AR TR, 212K ShZFEEmE A TR S — R E . YRR P2 &
Wl Ry 5.0 g- L7 i, X 4 FpRE 4 A K R BB AR P RIVE T, X EE A AR g 2K, i
BRI AR TR . 2E TR, A7 SR AR T A R S 4 2 e S M RAE AR . A AR
PR TSR BE I T, XA 4 B A A B G R . M ARIR SR T M R O 50.0 g L7 B, BRAY
B RN, 4 MORAMP YA KTESRES, X BN, 22 50k 8 8 2 K7 (P<<0.01),
50.0 g+ L™ Al AR AR WO B B ARG . 77 SRR EE BT . BUEE AR T A L A 2 A £ T o
I 0BT 4 2F T R VR A s, 5O IR B4 i R B T 44.90% , 40.00% , 37.20%, 35.30%,
25.80%7#1 31.10%,
223 FEHRBZFRBRIMAFRKAMDHE ARG 0 K 2 0HT LI 3 R R AR IR BRI 4 Rk AR
FE B A A R e A, T LA T T IR SR IRONT 4 oK AR R A 4 AR ) A A P AR R T R v
BNio 0.5 gL' VERTE, BRECE RS 2 P4 i 2B K GRS | AR 6 5T o AT ST oh, X 4 Fil
IKAE A BT 0 A K P Fe B — AR HEVE T o 76 5.0 g L7 b FRSE T, %o 4 Rk 2E M 2 1 00 A= K 1Y
TR S — 2 R0 . BRI ARG | ARSI RR T, R 4 2R R T R, A 4
TR, SXEAE A i 2 o R RO R 50.0 g L7, X 4 Bl oK AR R A 4 AR R B A
FHHE—25 058, B SR SEAAREE T . S 2R T R, S R R B 25 S B 2K R (P<<0.05)
oAt 343K 2R 1 2 KF- (P<0.01), 50.0 g- L7 R E Gl 4 i M AR BE . 4R & BT st f0 T i, 43K
FE . 4y 2 R T T R D B 2, 5O BEAH EE 4 0 R B T 46.30% , 39.50% , 38.40% , 38.90%,
33.90%701 34.10% .,
23 AFAREREFTER. MAFHRREX 4 MAKEEYHEE LB

FE 3 AT LI W AN TR VR R Al L AR B R PRI 4 R A AR N, R AR R AR
I A AR e 410 10 Jo o o 8 A 0y TR, i LA [i) SO A B AN (] AN, K IR A R R 4 AR A 1) A B i 55 0
— 3, SF NS EH A0 R T B, S AR T B . AN RIS IR SRR 4 e A 1 Ak
JREEG RN AT A A 3 KR SRR 4 FiRE ) 0 A0 BV E FH 98 55 00 oA R B R > i B0 4R T > AR R AR
W, AW R T RS A A B A ) SRR, SE A i R a2 ] R Ak R I
24 AEAREREFEH. RMFHZRIRANEEFH B (MDA) fn 8 & 444 1 /L & (SOD ) iF M 1Y
=AU

P A 380 58 38 AR Kk AR R A AR/ R, MDA 2 R o ik iy e & o i =y, G i
i EREAEYVIRR™, IWE 2 /LA BB R0 MDA 57 B IR W B & 2B T B B i 28 4k,
B A 5 0 A0 952 44 YT o R B 1 T R, MDA T i JEE RV B B AE AT I T R, LR RO R R R,
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Table 3 Synthetic effects of aquatic extractions from the different organ of Typha orientalis on the four plants

RN pl(g-L") - A
O e (i P

0.5 -0.062 -0.046 0.019 -0.010

2 2 5.0 -0.247 -0.237 -0.215 -0.171
50.0 -0.494 -0.433 -0.395 -0.332

0.5 0.016 0.020 0.043 0.019

IR P2 5.0 -0.145 -0.137 -0.108 -0.067
50.0 -0.342 -0.307 -0.280 -0.207

0.5 -0.020 0.008 0.037 0.011

T R R 5.0 -0.167 —-0.143 -0.131 -0.089
50.0 -0.385 -0.309 -0.297 -0.218

P B 200 M P AR o S AV PN IR, 200 6 52 40 10 e 8 2 1

YR HT A AL R G A B XS SR 1 I TR AL, A AE S PR A 25 A R 7 AR T
AR . YRS A R S5 R 0 A A RERY AR, SOD 2 ALY 1R N — b 2 LA Tk
B, BEIEEREAPI RS T Al T8 [y SR R 3 AR TP, SOD /96 ) S5 HT A % U1 0%
Fo W2 0T RIFH, B 2 AR 4R 05 v B2 A B4, 2B 4 1R P SOD {7 1k o S 35 8 i (P<<
0.05), MBIy 50.0 g- L' f SOD {& PR R T e, SR SRy e g mi >, If Btz 5 i)
P TSI B S, e WD B vl 4 Al e i SOD &, ORIRHTA T ALIR S WON H = A B EAE A, 5
Wt 158 B 0 VR R 38, SOD & PR R, RTREJE A FAE N 1 B Bl 4 B S IR R, X
5 3CHRESE R AL

~12 80
=10 = ‘?m
S 8 = £
= = S
EX = S 40
= 4 = <
< = <
a = =20
s 2 = =
0 = 0 =
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Figure 2 Effects of aquatic extractions from the different organ of Typha orientalis on MDA and SOD activity of Iris pseudacorus

3 itk

L) B8 A T A O e U0 ) 2 AR ) B b R 2 3R L Al 4 2R IR o L &y v AR MR B o
KR, EASTR) BN 52 AR ) 10 A0 28 S ARG T ASBIF SRS SRR . Al A IR BRI . MR AR
AR AR BOE . R ARSI 4 R R A 2R A A 2R IR T TR L 4 AR
AR T 2 B 2 3 A AL A T ol R A2, IR AR AR 4 AR AT AR A A 0 K 23
ﬂ%%%%&%ﬁ,W%ﬁ%%i%ﬁ%éﬁMﬁ%ﬁi%ﬁ%m%AW%T%,ﬂﬁi%ﬁﬁ%ﬁ%
fefr i SOD vk, Rl BEAS Ak, (i MDA JBi BER W BER T, A2 M 4l g A 1, B2 A i il
2IER RN Z —

R B SR 45 R ] AR 04 A AT P AE XU B S B IR BE AN, RPN R M B R, ) — Btk
TP [ — S ARAE ), R e BE AR IS 7™ R A EARE oo ok 2 o ™ A A 2 AR SR 5 e B
0.5 g- L7 Wi 48 fe BEAF AN /0 T &, 0.5 gL ARUIE BRI o v s | 75 SR S /b 1 428, 0.5
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g L7 il S R AR A HE P 2 A T A, () AN R R TR SR IBONT 4 TR 4 A0 ZE IR B AR K TR AR AT A X
MG o TEWTSE IR K B, AN [ B8 AL 152 0 P9 P et o) 1 P 5 53 1 g 92 318 90 > 3 B IR B2 > MR IR 42
W, X5 EEFAE PR 45 5 Hydrocotyle vulgaris 7K 52 R0 A W) Rl ¥ W] K ORI ST 45 R ML, R A i
(it m] e A B 5™ A N de 2, T AR BB R B, RN R R 1 T
A SIS AR A R I . AT STAE SRR - il A5 T 5 AR RO AR S A 490 ] A T R T 4 2
X5 IR W I L Thalia dealbara 3T H 115 52 W00 TLAH LK A 60 ) 10 AR RO 45 R 28
B W7 il XA A0 1) P A P T BB el A R AR B A, TR AR AR K 7 o JEHIL R S SR 0 3R A
IR, B Y AR

TP A AR ) AL S s O i R R A R R MR o 7R BB B P MR B P,
TR A AU S R A P BB 0 ZR 3G, I BEA R B A B AR I R o ARBIETE R AY 4 Fhok
HEAE) R AR O R AR o SRR AT P A AR A B AT SR SO AR A R R, 2 A Bk R
K, PREEGE, BN UHFRE, BOREA AN, BA S EEMEY) RN R LML, T
TE A4 T PR e AR ) I P 7 Al P AR T, B T R B X K A R RV A T A T A
=ZFh.
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