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Seed viability of Ageratum conyzoides in different soil environments
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Abstract ; [ Objectives ] The paper aimed to explore the viability of Ageratum conyzoides seeds in different soil environments to reveal
the reasons why A. conyzoides seeds form dominant population in farmland. [ Methods ] This study was conducted to examine the seed
viability and dynamic of A. conyzoides stored for 210 d after harvesting after storage at different temperature , humidity, depth, pH
value, salt concentration and osmotic potential in soils. [ Results]In the soil environment of 10—30 °C , the optimum germination
temperature was always 20 °C. Therefore ,the germination rate of seeds of A. conyzoides at 20 °C after the breaking of dormancy was
used as a proxy for seed viability. The viability of seeds stored at 5-30 °C and soil humidity 20% for 120 d was higher than 90%
under different soil temperature and humidity conditions. Seed viability did not decrease significantly after 180 d of storage at 20 cm
of soil depth;it only decreased to 60% stored at 30 cm of soil depth. The viability of the seeds of A. conyzoides stored for 120 d at pH
4-10 was maintained above 95% with no significant differences among treatments. The seed viability of A. conyzoides stored for 150 d
in different NaCl concentrations in the soil environment was unchanged more than 95% ;after 180 d of storage,the viability of seeds
treated with 160 mmol-L™'was significantly lower than that of the other treatments. Seed viability was maintained above 95% in all
treatments when it was stored for 150 d in a soil environment with an osmotic potential above —0.8 MPa;it only decreased to 85%
when it was stored for 180 d with an osmotic potential below —1 MPa. [ Conclusions ]It could be inferred that the seed viability of
A. conyzoides showed strong adaptability and tolerance to fluctuations in soil temperature and humidity , pH value,salt concentration,
osmotic potential ,and burial depth in 210 d,which might be the reason for its becoming a destructive weed in agricultural fields in
tropical subtropical regions.
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Table 1 Seed viability dynamics of A. conyzoides at various combination of soil temperature and humidity

S EEEE/C TR % TR R s} (B FohF- 4795 71/ % Seed viability at different storage time
Soil temperature Soil humidity 30 d 60 d 90 d 120 d 150 d 180 d

5 0 90.00+0.00° 87.78+1.11°  86.67+1.93° 84.44x1.11°  83.33+1.93" 80.00+0.00'
40 100.00£0.00°  97.78+1.11%  97.78+1.11*  96.67+1.93">  95.56+1.11°"  84.44+1.11%"
80 100.00£0.00°  98.89+1.11%  97.78+1.11*  96.67+1.93" 95.56=1.11%* 92.22+1.11°%
100 100.00£0.00  100.00+0.00* 100.00£0.00*  100.00£0.00*  97.78=1.11**  96.67+0.00*

10 0 96.67+0.00>  96.67+0.00"  96.67£1.93!  94.44+1.11>  90.00£1.92%  83.33+1.93"
40 100.00£0.00°  100.00£0.00°  98.89+1.11%  96.67+0.00°"  95.56+1.11%¢  92.22+1.11%
80 100.00£0.00°  100.00£0.00°  98.89+1.11%*  97.78+2.22®"  96.67+1.93%°  95.56+1.11"
100 100.00+£0.00°  100.00+0.00* 100.00+0.00°  100.00+£0.00°  98.89+1.11®*  96.67+1.93*

15 0 97.78+2.22"  96.67+1.93>  93.33+1.93¢ 86.67+1.93¢  86.67+1.93  84.44x1.11#
40 100.00£0.00°  97.78+1.11%  94.44x1.11°"  96.67+0.00"  96.67+1.93  92.22+1.11°%
80 100.00£0.00*  100.00£0.00*°  98.89+1.11**  97.78+1.11®* 96.67+1.93**  96.67+1.93*
100 100.00£0.00*  100.00£0.00* 100.00+0.00*  100.00£0.00°  96.67+0.00*"  96.67+0.00*

20 0 100.00£0.00°  98.89+1.11%  96.67+1.93"!  06.67+1.93""  94.44+2.94>1  85.56+1.11%"
40 100.00£0.00*  100.00+0.00°  96.67+1.93"!  96.67+1.93"  96.67+1.93"  96.67+1.93
80 100.00£0.00*  100.00+0.00*  100.00+0.00* 98.89+1.11°  96.67+0.00"°  96.67+1.93*
100 100.00£0.00*  100.00+0.00° 100.00£0.00°  100.00£0.00°  98.89+1.11°"  97.78+1.11

25 0 100.00£0.00°  97.78+1.11%"  95.56+1.11"¢  94.44+2.94"  93.33+0.00°  87.78+2.22%
40 100.00£0.00°  98.89+1.11%  97.78+1.11%*  96.67+1.93"  96.67+1.93™  90.00+0.00°'
80 100.00£0.00°  100.00+0.00*  97.78+2.22%*  96.67+0.00"  94.44x1.11"!  96.67+1.93>
100 100.00£0.00*  100.00+0.00* 100.00£0.00*  100.00£0.00*  100.00+0.00°  100.00+0.00*

30 0 100.00£0.00*  97.78+1.11*  96.67+1.93>¢  96.67+0.00* 94.44+1.11"¢ 91.11x1.11%
40 100.00+£0.00*  100.00+0.00*  97.78=1.11%*  98.89x1.11*  96.67+0.00* 94.44x1.11">¢
80 100.00+0.00°  100.00+0.00*  100.00+0.00* 98.89+1.11°*  96.67+0.00*  96.67+0.00"
100 100.00+£0.00°  100.00+0.00* 100.00+0.00°  100.00+0.00  100.00+0.00*  100.00+0.00*

PR NG FREF R 45 A PR 22 5 .35 (P<0.05) , #H 80ds N F 4 {E + A5 METR . Different lowercase letters in

significant differences among difference treatments ( P<0.05) ,and the data in the table are average valuezstandard error.

TEEEMTIERER —ENXT E/ERAITINE 180 d B4 S F1FiE HHS 0

Table 2 Effects of soil temperature and soil moisture and their interaction on viability of

*2

A. conyzoides after 180 d of storage

each column mean

VR Source DF SS MS F P 1M Significance
F 1R Soil temperature 5 1 225.795 245.159 49.586 0
FIERE Soil humidity 3 890.607 296.869 60.045 0
R /18 Temperature/humidity 15 301.221 20.081 4.062 0
Note: *** P<0.001.
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Fig.2 Seed viability of A. conyzoides at various Fig.3 Seed viability of A. conyzoides at various
bury depth in soil pH value in soil
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Fig. 4 Seed viability of A. conyzoides at various Fig.5 Seed viability of A. conyzoides at various
NaCl concentration in soil osmotic potential in soil
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HETINT R W A AL AR A T R g A 236 g, T LIS S ) R R R AN I — A EE N R,
AMHFE ESR HAHSE TR BCAE 210 d BFR 17205 07, (HE IR T R0 AE P IS S 8] - S5 PR 45 6T - S8
TAEE SR T 2 B R AR BT — X, FE 10~30 °C X BE =40% 1) AR Fh 1
FEIG I YIREAERFE 95% LA L, AT UL, 21 &0 Ah Xt 398308 B 8 B 0 38 B A, R o A A A e B
MR 22—

Manalil %5 BF 58 W, JET5 (Rapistrum rugosum ) 3T i 5 B PR 55 4514 ELAG %08 38 1 5 AR 252 fgf
G | AR B B B AR R 40% 5 3 HEAE PO BF 9T R 0H A R E R AR ZR )
NI TH RIS, A58 R 5 UL EAR A IR 3, A5 76 pH {H 4~ 10 B, R 1F0E )
JUTAREZR i P AR 160 mmol - L' B AP 216 2 R 5% , BB HMLE -1 MPa, Fi FAEE R T
K% 10% ,(HIXFE B LIS O BHHEMEL, I, LAAEPR G, oE A 558 v %) Ji: 21 8 Fh 78 1+ 158
EH pH A AR RBBERKM T, LB W, WX 5 ZEVEY A 7= e s KBy, o T 45 Y i 5
F20H Bk FCAB AT ¥ ( Pseudosclerochloa kengiana ) #—F1E pH {H 4~ 10 ¥JHE#S & . {H Pakeman =025/ it 10 4F
TRIASI T IS AEXT 12 PP DT AE 06 10520, k30 pH A RIBEE K C/N ) RIS TR 117
I, AT LT TR 7 R R 20 em MUAFIE A, RRIRIEZ MR B 27,5
Reuss % AT 25 R —5, Yenish 557 B 57 3¢ WA 21 80 Bl 1 bt 25 BF A R BE A 38 I, 139 i A 36 0 Fh 50
7 N = X5 (Nassella trichotom ) Fi-FHERIAE 0 ~4 cm W) H3EP 1 AEF{UAE AR 10% B9 Fh FAATE NG
F L AEARKEGE | LT 1 A SRR A E 30 em B B ISR A] A0 SE AT T SR R S I
180 d 71 J1 N2 60% , AT LTI 5 4 Bk 21 i 5 AT — 2 AR,

P i) 308 A JSORE & B, Bt 2 B A R B g 38, 338 vh A 3 - 850 T 9%, RS ) B O =S Ay 22
S Rl AR RIS T R DB IR 2 e T A i R R, IR LR T R 2 R AR R R
AT A N 3 L H e R LT i — AR T OB R B H R RIER AR & AR R
A8 TR IOOGRY TR | BARR 22 251 AT RE 23 0 A 722 B R e, (B3 180 d b 471 )
FEARAZ M 3 AT g5 B L1 Fh 575 20 REORFTREARAR , NI H AP a7 O¢, 58 B3 h A1
FEIG 1 TAERE R, FEUEMY AR A TR AR M A T3S | JLAR 2 LT AR ) 25
WFFEA [RIFP (R 8 RO A5 2] T —SEFh A5 T KN, X e B 58 X B A 2 B 1 1 R A M — e 1R
FH BT 2% R A 2545 i 0 3 SOFAN K KR X et 58 011 7% 18 IR EE R R 1Y BARTE bR, t A & i
FUIXER R R RE R FHE S5 | R BF 715 T3 )8, 21660 A W Rty K AR H s 2 DRIt B ek 21
SR FAEVEYISOR 5 LA H N BOAETS T B SEBR B, ABFSE 45 R, IELL &R 1715 TIN5 32 5|
IR R U B0 S M R P A S R R R A A MR R

25 LA BT s R BAS , it 30 d B9 A SRV, AR BREE SRR . 7B WA AT, R IR
BREOFPT7E 180 d N— LI 2 100% HY W & A FNAFIE 7, AN [RITRLEE N RE I P58 0 JHE 21 0 o 14415
AR, W 180 d i, IR IR EE A 7715 1 T Re i, v i e MR PR A7 06 1 LT 0 32 3
SN, 7E pH {H 4~ 10 MV EAS R, 180 d Ja HELL&TRNF A0 T LT BeA 28 4k, A IR EE IR 5 30 em
TEW 5 180 d J , B 4700 1 A 10 2 T [ BEIY 803k vk B A 185 Jm AR 5 Fsf ] ) SE A b A0S ) S %
12 TR0 160 mmol - L™ 1) - 858 B PRI h Bl 4200 R AT 5 T 90% ; [RIFE , Bl A5 385 d S 3,
Bt 5 ST () P S, o705 ) B — B R E R TR fH -1 MPa 1 T HEIREG B A716 J141h 53k 85%
F AT UL, B ERSR J , SR R BRI K e, DR (I ) 1 380 B, WA S — A 2 4 o e F ek 21
i) A B AR SR I
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