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Allelopathic Effects of Aqueous Extract from Conyza canadensis on

Seed Germination and Seedling Growth of Two Herbaceous Flower Species

HU Huan, HE Songlin, ZHANG Jinrui, JIA Wenqing”" , ZHANG Xiangyu, QIU Yongjie

(He'nan Institute of Science and Technology. Xinxiang, He’nan 453000, China)

Abstract: In order to reveal the competitive relationship between invasive weeds and herbaceous flowers,
we used the invasive plant Conyza canadensis as the donor material, and the commonly used flowers Cos-
mos bipinnatus and Brassica juncea 1.. as the receptor materials. The allelopathic effects of the extracts of
the roots and leaves of C. canadensis on the seed germination, seedling growth, antioxidant enzyme activ-
ities (SOD, POD and CAT) and malondialdehyde (MDA) content of the receptor plants were studied.
The results showed that, (1) the extracts of C. canadensis had significant allelopathic effects on the seed
germination and seedling growth of the receptor plants, which basically showed the trend of ‘low promo-

tion and high inhibition’. The seed germination rate of C. bipinnatus and B. juncea was the highest when
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the concentration of root and leafl of C. canadensis was 25 g/L, and the lowest when the concentration of
extract was 100 g/L. (2) The extract of C. canadensis had a concentration effect of ‘low promotion and
high inhibition’on the growth of upper and lower hypocotyls of seedlings, and the greater the concentra-
tion, the more significant the inhibition. (3) The activities of superoxide dismutase (SOD) and peroxidase
(POD) in rapeseed were significantly higher than those in the control, while the activities of SOD and POD
in C. bipinnatus were significantly lower than those in the control. The catalase (CAT) activity of C. bi-
pinnata and B. juncea showed a trend of slowly increasing first and then decreasing. (4) The MDA con-
tent of C. bipinnata seedlings increased gradually with the increase of the concentration of root and leaf
extract, and most of them were higher than the control level. The MDA content of B. juncea seedlings
increased gradually with the increase of the concentration of root extract, and decreased with the increase
of the concentration of leaf extract, but most of them were significantly lower than the control level. The
study found that the extract of C. canadensis showed the allelopathic effect of ‘low promotion and high in-
hibition” on the seed germination and seedling growth of the two kinds of flowers. The comprehensive
effect was that the B. juncea was greater than the C. bipinnatus, and the root extract was greater than
the leaf extract.

Key words: Conyza canadensis; aqueous extract; seed germination; antioxidant enzyme activity; allelopa-
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Table 1 The seed germination of C. bipinnatus and B. juncea treated with aqueous extract of C. canadensis

iﬁiﬁlﬂt ,l‘rfi%em - R GerminatioAn jate i | ﬁﬁi@“ Germination f)ojential i Ral?%)?;gfﬂiiﬁon
BUE Value/ % AR SA N 16 ) RT BUE Value/ % b SAN 16 B RT inhibition/ %
CK 66.8041.02¢ 63.2040. 49a
Ry; 71.0240. 80b 0. 06 48.0041.41b —0.24 —6
R;, 60.0043. 16d —0.10 34, 80+3.35d —0.45 10
R;s 50.4041.67e —0.25 30.00+0. 63e —0.53 25
C. z%f‘;zﬁ;futux R0 39.60+3.58g —0.41 25.6041. 721 —0.59 41
Lys 75.20+1.10a 0.11 65.60+1.33a 0. 04 —11
Ls, 66.1042.61c —0.01 51.20+£3. 38b —0.19 —1
L;s 46.4041.67f —0.31 40. 0041, 90c¢ —0.37 31
Lo 30. 80+2. 28h —0.54 25.2041. 02f —0. 60 54
CK 61.20£2. 80ab 53.20+1.02a
R, 63. 6040, 75ab 0. 04 46.4040. 75b —0.13 —4
R, 60. 80+ 1. 50ab —0.01 42.8040. 80c —0.20 1
Rys 58.80=+1. 85be —0.04 39.60+£0. 75d —0. 26 4
éﬂij’fﬁl R, 42.00+1. 4le —0.31 37.60+1. 33d —0.29 31
L,s 65.60+£0.98a 0.07 50.80%£1. 36a —0.05 —7
L, 54.004+3. 85cd —0.12 46.8040. 49b —0.12 12
L;s 49.2040. 80d —0. 20 45.2041. 02bc —0.15 20
Ligo 33.2041.02f —0.46 44,004 1. 41bc —0.17 46

FECK Xt IR (ZEMK) R BB, LARRM BRI . 25.50.75.100 43 5 R R KRB (g/L) . FFBEE AF/NE FhE%
ARAL PR 8] 2% 5 835 (P<<0.05) ., T,

Note: CK is control (water), R represents root extract, and L represents leaf extract. 25, 50, 75, 100 stand for aqueous extract concen-
tration (g/L). Different lowercase letters after the same column of data indicate significant difference between treatments (P < 0. 05). The

same as below.
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Ak TR LB ST VR Bl 2 T AR CKL B AT il 20

BT /NEROR IR R AL BN U 3 CAD RO BT 52 (B) &l i Rl 2 4 i A8 4k
Fig.1 The hypocotyl growth of C. bipinnatus (A) and B. juncea (B) seedlings under different

concentration of extracts from leaves and roots of C. canadensis
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Table 2 The hypocotyl length and epicotyl length of two flower plants under

extracts from leaves and roots of C. canadensis

T R4 K Hypocotyl length

FRHK Epicotyl length

ZARK Y kb3
Test plant Treatment B Value/mm AR $ R K Value/mm fl RS BRI
CK 33.7941. 18¢f 49. 2540, 96a
R,: 41.77-£0. 65ab 0.19 34.95-0. 26d —0.29
R;, 37.97-£0. 68cd 0.11 29. 11-£0. 76! —0.41
32.6040. 62 —0. 04 26.2541. 90g —0.47
C. %ﬁfatux Rioo 24.8810. 83¢ —0.26 24.66+1. 14g —0.50
Ly 44,580, 64a 0.24 41.42+0. 67 —0.16
L, 35.9241, 73de 0.06 37.8540. 75¢ —0.23
L, 29.0240. 64 —0.14 35.99-+0. 43cd —0.27
Ligo 26.16--1. 04fg —0.23 32.57-0. 48¢ —0.34
CK 46.70-0. 81h 85. 71+ 1. 31b
R,s 42,.6140. 30c —0.09 87.6640.77h 0.02
R;, 36. 2451, 16d —0.22 74.95+0. 29¢ —0.13
R.. 34.8740.47d —0.25 60. 270, 58¢ —0.30
;’”hjf;fji Ryo 29. 4241, 0de —0.37 47.85+0. 87f —0. 44
Lo 57.82-£1.06a 0.19 99. 55-£0. 86a 0.14
L, 46.57-£0. 28b 0.00 76. 65+ 1. 43¢ —0.11
L., 40. 20+ 1. 80c —0.14 71.33%0. 76cd —0.17
Ligo 35.91-£1.03d —0.23 64. 235 6. 74de —0.25
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Fig. 2 The antioxidant enzyme activities of two
flowers plants under extracts from leaves and

roots of C. canadensis
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Fig. 3 The MDA content of two flowers plants under

extracts from roots and leaves of C. canadensis
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