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Autotoxicity of Celosia argentea and its allelopathic
effects on other plants
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Tropical & Subtropical Ecology, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To demonstrate the autotoxicity and allelopathic potentials of Celosia argentea L.
against other plants, discuss the adaptive mechanism of C. argentea as a common field weed and co-existence with
the invasive plant Bidens pilosa. [Method] Laboratory bioassay was used to evaluate allelopathic potentials of
aqueous leachate of C. argentea fresh leaves on seed germination and seedling growth of four different plants,
including C. argentea, B. pilosa, Brassica campestris and Raphanus sativus. Meanwhile, pot experiments were
conducted to determine the effects of aqueous leachate and litter mulching of C. argentea fresh leaves on itself

growth, and mutual allelopathic potentials of C. argentea and B. pilosa litter. [Result] The aqueous leachate of
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C. argentea leaves displayed varying inhibitory effects on seed germination and seedling growth of four tested

plants, and this inhibition increased with increasing concentrations. The aqueous leachate of C. argentea leaves

at 0.2 500 g-mL "' reduced itself root biomass by 37.5%. Litter mulching of C. argentea and B. pilosa

significantly reduced the biomass of C. argentea after 40 days. Compared with the control, root biomass and

total biomass of B. pilosa seedlings treated with litter mulching of B. pilosa decreased by 23.0% and 22.2%

respectively. [ Conclusion] Not only C. argentea plant has autotoxicity, but also it has strong allelopathic

effects on B. campestris and R. sativus. The large amount of C. argentea growth in field should be controlled,

and monoculture and continuous cropping of C. argentea should be avoided. The mutual allelopathic inhibition

was found between C. argentea and B. pilosa plants, and the co-existence of C. argentea with B. pilosa was

conducted with the allelopathic effect.

Key words: Celosia argentea; Bidens pilosa; aqueous leachate; allelopathy; autotoxicity; litter
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A AN = AT B M, SR B e ROl oK
BRAE AL S UG Fath s S AN N, T M T
Fad] o BRI MR IR TR VD R A
Yy, THEECE S L KR A AR g, gAY
Yk 5 mm i SR ELE 111 IRE &
1.2 BHEMLERMESIER
1.2.1 KRZFRGHE REFTHEY TR EEH
J 50 g, H 200 mL ZM/KAE = IR MR IR 24 h, 3/15
0.250 0 g'mL™" [F7KIZEEW . WRHEIRE 2 UG8, 56
1 O S R 4R vE . 55 2 Wk 0.45 pm I 3E R
U, 15 B J0 R 1R SEWRAE BRI . B BRI 2818
IKFRRE 2 A4 1%, 73 5453 3 Bk E N 0.125 0 A
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T 30 K0 (FAE 50 k) BT A 2 JZ A
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PEYERFTE 70%~75%, R E 25 °C, JEHEEE20 000 1x.
2 d #hFE—E B AR TEK, CRERRE IR R R 4RR
VR B 2 d WA R R PR SRR IR
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R SR IR RS2 R ) AR K AN 5
123 ZRBEEERTRAENSFRED TN
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AbF 6 IREE, BERR S d Jifi 1 X Hoagland & %7K,
TR IR . 21K 35 d S5 2 BIUSCRBEAR IR AR PR,
F KK e T4, 80 “C. 72 h ML 2 1H i & 5 il
EAYIR (FFE).
13 BFHES=MHREEMNEEHRIEHR

K 29 ecmx13 ecmx11 em SRR, &7
BN 2.5 kg (R >+, B akT5 # ok = e 5L
YT (2 P ENM) & 6 bk, BANGEE 4 IRE S, BEL
PEE B IR &, A 13 h 611 h B, 4ERRA
WHBFELE 70%~75%, {5 JE 24~26 C, & 5d ¥ 1 X
Hoagland 5845 78 2 Fi Ja 43 AR U A6 30K 4

J& FARBE T BT M = SR AR B % 20 g DA R
10 g+ = RAEFHE 10 g IR BT I Fr, B 5 7E
AR LRI (ST 1 kg W LB
T 8 g MR, SHRAANE AT R BT
HRAK 40 d J5, SIHE RSSO, 1%
“1.2.3” (77 VRN e A AR 350, o R ST R R
14 Zit7HE

KA SPSS 16.0 A4 F s 34T B PR 2577 2243
¥, K H Duncan’s % 5 L EGET 2 5 B 0T,

2 ERS57H

2.1 FFEKEIRRNT 4 MEFFIE LR

T i KIS IO A = SR B iR
A N BT R A B B AR, 508
IKF (P<0.05), HLBE A 7K IR B 1R 384 4 ok 1
SR (R 1) P ag I T 25 6 K, 4 P
YRR R e 4 (RDIESE 3 d, G IR 4L AR AR N 4 Ff
YT 7 185 K R %A N). 0.125 0 g-mL™
T AH AR PR AL B ) T A = A R S RN B
I Ffr B K2 43 ) B X IR BEAIS T 6.3% 35.4%.
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Table 1 Effects of aqueous leachate of Celosia argentea leaves on seed germination of Celosia argentea,
Bidens pilosa, Brassica campestris and Raphanus sativus %

P/ (grmL™) HH =M R T Bk
0T ) 53.33+£0.67 b 87.7842.22 ¢ 92.22+1.11b 80.00+1.92 b
0.062 5 50.00+5.78 b 92.22+4.84 ¢ 91.11£2.94 b 80.00+0.00 b
0.1250 50.00+5.03 b 56.57+1.93 b 75.55+2.22 a 61.11+1.11a
0.2500 25.33+5.33 a 20.00+3.33 a 72.22+2.22 a 63.33+6.94 a

V)R 3 23 & FU2 A — AR R N B T84, KR 4 2218 £ 5+ 7 2.2 (P>0.05, Duncan’s )
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B R [FIFE BE R P E . S BRA B, B iR
FEIEF] 0.125 0 g-mL " W), RS kA K, FFH
PLRRIET; i =K A F) 0.250 0 g'mL ' B, =
M RAEF B oA K . RN 0.062 5. 0.125 0
F10.250 0 g-mL™" FIZKIZIRINT 5 4H B S YK
FRIAIIHI 2200 50 52.3% 70.6% F1 89.9%, %8 ~4)

B AR M 2R 23 5 74.2% 79.7% F1 89.7%, Xif
TR AR A1 208 73.1%- 100% F1 100%,
X = BT B AT P ARG (A 2 3 ) 31.0%. 22.1%
H100%. T #H KR $EIRT = - TR 4T BRI M SE4h T
B AR K SEI R I Y A= R SR
HRAHEE, 27 #E KR PEIRE N 0.062 5 g-mL ' B,
TSR = I FRAE B (4 P o 23 ) B RS v T 36.8%
A1 22.1%; 0.062 5. 0.125 0 A1 0.250 0 g-mL™" FH#i 7K
BRI T A H S 4 v H A K R I e Rk
i, 3 IS RS- B T 72.3%- 52.8% 1 16.2%. &
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Fig. 4 Effects of mulching leaf litter of different plants on the biomass of pot-cultured plants of Celosia argentea and Bidens
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