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Synergy and antagonism of decaying substance of Allium galanthun and
Conyza canadensis on growth of two associated plants

YANG Liuqing, JI Huaifeng, LIN Chenyi, LI Wenjing, LIANG Jian
(College of Horticulture, Xinjiang Agricultural University, Urumgqi, Xinjiang 830052, China)

Abstract; To examine the allelopathic effects of the invasive plant Conyza canadensis and Allium galanthum
on growth and physiology of the associated plants and the chemical properties of the substrate after the end of
growth, this study used the straw of Allium galanthum and Conyza canadensis which growing in northern Xinjiang as
donor plants, Thlaspi arvense and Portulaca oleracea associated with Allium galanthun were chosen as recipient ma-
terials. The effects of single decomposition of Allium galanthum from different tillers and mixed decomposition of Al-
lium galanthum from different tillers with Conyza canadensis for 180 days in doors on growth, physiological changes
of associated plants and substrate chemical properties at the end of annual growth were studied by potted experiment
method. The results showed that the effects of single decomposition treatment on various growth indicators of Thlaspi
arvense and Portulaca oleracea were *“promoted at low concentrations and inhibited at high concentrations” and con-
tinued enhancement, respectively. Compared with the single decomposition treatment, the inhibitory effects of
mixed decaying substance on root length, root volume, aboveground fresh and dry mass, and underground fresh and
dry mass of Thlaspi arvense were reduced by 93%, 61%, 30%, 38% , 65% , 90% , respectively, and the inhibitory

effects of root length and underground biomass of Portulaca oleracea were reduced by 60% , 75% , 49% , respective-
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ly. The root volume and shoot biomass changed from inhibition to promotion at the same low concentrations. The
promoting effect of mixed decaying substance on the root volume of Thlaspi arvense was reduced by 77%, and the
inhibiting effects on the aboveground biomass and underground fresh mass were reduced by 37%, 55%, 31%, re-
spectively. The inhibitory effects of root length, root volume, aboveground dry mass and underground fresh mass of
Portulaca oleracea were reduced by 21%, 51% , 14% , 33% respectively at the same high concentration. The com-
pound allelopathy of Allium galanthum and Conyza canadensis was antagonistic. Correlation analysis showed that the
chemical properties of mixed decomposition matrix were more beneficial to the growth of associated plants than that
of single decomposition matrix. The result showed that allelopathy induced by the decomposition of Allium galan-
thum inhibited the growth and physiological activities of the associated plants. The invasion of Conyza canadensis
tended to alleviate the inhibition effect on the associated plants and change the EC and pH values and the species
diversity and ecological stability of the farmland.

Keywords: Allium galanthun; Conyza canadensis; mixed decomposition; allelopathy; associated plants
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Table 1 Mixed decomposition matrix concentration setting

Qb WEEL
Treatment Concentration ratio (W/W)
CK HigR=100 Turf = 100

Al SEEH : Hipe= 0.81 ¢ 100 Allium galanthun * Turf=0.81 : 100
A2 JEEA  FHe=1.62 ¢ 100 Allium galanthun : Turf=1.62 : 100
A3 SEEA : Wi =243 : 100 Allium galanthun : Turf=1.62 : 100
ALC SR R /N KE=0.81 1 100 : 056

Allium galanthun : Turf : Conyza canadensis=0.81 : 100 : 0.56
A0 SRR 2 W /N KE=1.62 100 2 0.56

Allium galanthun - Turf : Conyza canadensis=1.62 : 100 : 0.56
ASC SRR BRI K =243 1 100 1 0.56

Allium galanthun = Turf : Conyza canadensis=2.43 : 100 : 0.56
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Table 2  Effects of different concentrations of mixed decomposition matrix on the growth of the two associated plants

Mo IR Aboveground mass/g

o FHR i Underground mass/g

s K AR . mass il :

Treatment Root length/mm Root volume/cm? fif J ik +p B I RN

Fresh mass Dry mass Fresh mass Dry mass
CK-TA 105.93+2.93¢ 0.80+0.06d 1.99+0.08¢ 0.35+0.01d 0.24+0.02¢ 0.05+0.01ab
A1-TA 243.86+8.82a 4.27+0.09a 4.97+0.26a 0.87+0.02a 1.88+0.01a 0.47+0.07a
A2-TA 130.93+6.03b 1.60+0.06¢ 1.92+0.05¢ 0.32+0.04d 0.44+0.02d 0.04+0.03ab
A3-TA 85.93+4.75d 1.47£0.03¢ 0.68+0.01e 0.12+0.04e 0.24+0.01e 0.04+0.01ab
A1C-TA 115.84+5.88bc 2.07+0.15b 4.63+0.14a 0.67+0.01b 0.93+0.01b 0.09+0.01ab
A2C-TA 114.87+6.44bc 2.00+0.06b 2.65+0.06b 0.50+0.01c¢ 0.79+0.01c¢ 0.06+0.01ab
A3C-TA 77.54+7.80d 0.93+0.09d 1.20+0.02d 0.24+0.01de 0.25+0.01e 0.02+0.01b
CK-PO 169.50+0.41ab 0.87+0.03¢ 12.45+0.04b 1.15+0.02¢ 1.75+0.02b 0.13+0.01a
A1-PO 150.78+0.24b 0.80+0.02¢ 11.90+0.45b 1.13+0.02¢ 0.78+0.02¢ 0.09+0.01c
A2-PO 114.98+0.61c 0.87+0.03¢ 10.38+0.22¢ 1.14+0.04¢ 1.06+0.02d 0.11+0.01b
A3-PO 82.12+0.82d 0.33+0.03e 4.60+0.16d 0.43+0.04d 0.38+0.01f 0.04+0.01d
A1C-PO 164.24+1.13ab 1.00+0.01b 11.66+0.46b 1.32+0.03b 1.50+0.08c 0.11+0.01b
A2C-PO 174.70+0.53a 1.30+0.01a 14.65+0.18a 1.48+0.01a 2.03+0.01a 0.13+0.01a
A3C-PO 107.42+0.34¢ 0.57+0.03d 4.61+0.11d 0.47+0.01d 0.84+0.08e 0.05+0.01d

L : RIBIARRNG iR 5 R R R AR AL YA IR Ak BRI 22 57 B35 (P<0.05) o AL MRS 3 1 BRESE T BEMR A2 BRI B h &
A 2 BRSSEE T BER ; A3 I BUT S A 3 MRS I BER ; C AR R & A /N G S TA A7 5, PO Sk 0, Rl

Note : Different lowercase letters in the same column indicate the significant differences between treatments of the same associated plant species ( P<

0.05). Al:One tiller of Allium galanthum stalk was found in the decomposed substrate; A2:Two tillers of Allium galanthum stalk was found in the de-

composed substrate; A3:Three tillers of Allium galanthum stalk was found in the decomposed substrate ; C ; The decolorized peat contains Conyza canaden-

sis; TA: Thlaspi arvense ; PO ; Portulaca oleracea. The same below.
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T RLARAC RV ARAH ; AFM . Hb b 508 7 it ; ADM . Hby 13551 0 fit  UFM . T 3566 0 it ; UDM . b R8T i i, F I,
Note: RL: Root longth; RV: Root volume; AFM: Aboveground fresh mass; ADM: Aboveground drymass; UFM: Underground fresh mass;
UDM: Underground dry mass. The same below.
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Response index of different concentrations of mixed decomposition matrix on growth index of two associated plants
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Table 3  Effects of different concentrations of mixed decomposition matrix on chlorophyll

content and root activity of two associated plants

LR o S MR4E b i

EiNE MRER

ISEIRES s WA

Trﬁfn%nt Chlorophyll ajontent Chlorophyll bi(ltontent Carotenoid Cf)lntent Total chlorophy}ll content Root aﬁcltivityil
/(mg-g™) /(mg-g™) /(mg - g™) /(mg - g™) /(pg-g b))
CK-TA 5.38+0.01a 2.66+0.01a 0.80+0.01a 8.04+0.03a 0.30+0.08bc
A1-TA 2.54+0.04d 1.37+0.12e 0.42+0.01d 3.68+0.03e 0.20+0.01d
A2-TA 3.07+0.06d 1.65+0.05d 0.42+0.01d 4.35+0.11d 0.10+0.03e
A3-TA 1.26+0.06e 0.93+0.01f 0.04+0.01f 2.09+0.01f 0.10+0.05e
A1C-TA 4.48+0.06b 2.19+0.03b 0.64+0.04b 6.67+0.04b 0.37+0.07b
A2C-TA 3.58+0.07¢ 1.84+0.03¢ 0.57+0.04c¢ 5.22+0.09¢ 0.48+0.30a
A3C-TA 3.11+0.02¢ 1.89+0.03¢ 0.34+0.02e 5.07+0.04c¢ 0.41+0.03a
CT-PO 2.10+0.01b 1.07+0.02b 0.29+0.01b 3.17+0.03b 0.27+0.02b
A1-PO 1.24+0.3d 0.91+0.05¢ 0.18+0.01d 2.15+0.06¢ 0.20+0.01¢
A2-PO 0.98+0.03f 0.54+0.02f 0.24+0.01¢ 1.52+0.04f 0.19+0.01¢
A3-PO 2.77+0.01a 1.69+0.01a 0.30+0.01b 4.46+0.02a 0.38+0.01a
A1C-PO 1.56+0.06¢ 0.70+0.05d 0.35+0.02a 2.24+0.03¢ 0.18+0.01¢
A2C-PO 1.20+0.03d 0.56+0.01f 0.26+0.01¢ 1.76+0.03d 0.13+0.01d
A3C-PO 1.22+0.02d 0.54+0.03f 0.28+0.01be 1.76+0.05d 0.11+0.01d
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Note : C, : Chlorophyll a; C,: Chlorophyll b; C, : Carotenoid; T, : Total chlorophyll; A, : Root activity. The same below.
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Fig.3 Response index of different concentrations of mixed decomposition matrix on chlorophyll

content and root activity of two associated plants
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Table 4 Change in EC and pH value of mixed decomposition matrix for cultivating two associated plants
pisid EC/(mS - em™) pH
Treatment  FJ4A{H Initial value Wi T. arvense LG HE P. oleracea WIHA{E Initial value Wi T. arvense BT P. oleracea
CK 0.15+0.00e 0.36+0.00d 0.29+0.01d 7.41+0.06a 6.28+0.02a 6.00+0.00b
Al 0.27+0.01b 0.47+0.01b 0.43+0.00b 6.02+0.03cd 6.13+£0.03bc 6.17+0.03a
A2 0.28+0.01b 0.42+0.01¢ 0.51+£0.03a 5.69+0.05¢ 6.17+0.03b 5.90+0.03¢
A3 0.33+0.00a 0.34+0.02d 0.54+0.04a 6.07+0.03cd 6.32+0.03a 5.95+0.04bc
AlC 0.25+0.01¢ 0.51+0.00a 0.37+0.00bc 6.08+0.02cd 6.00+0.00d 5.80+0.01d
A2C 0.20+0.00d 0.49+0.00ab 0.33+0.00cd 6.29+0.01b 6.08+0.015¢ 5.96+0.03bc
A3C 0.28+0.00b 0.43+0.00c 0.41+0.01b 6.14+0.02¢ 6.10+0.003¢ 5.90+0.01b
r 50
61 45
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Fig.2 Effects of different concentrations of mixed decomposition matrix on growth trends of two associated plants
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Fig. 4 Correlation analysis between chemical properties of mixed decomposition

matix and growth indices of two associated plants
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