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Seed germination of different populations of Abutilon theophrasti
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Abstract In order to reveal the mechanism of seed dormancy and germination of Abutilon theophrasti, a worst
weed in farmland, and develop the green prevention and control strategy based on dormancy regulation, the
germination rate, germination potential and germination index of different populations of A. theophrasti were
determined by soaking seeds in 60C warm water for 30 min and incubating in growth chamber at a constant
temperature of 30°C. The results showed that the germination rates of XJ01, JLO4 and JLO1 were 89.95%, 89.18%
and 87.77% , respectively, which were significantly higher than those of other populations. The germination rate
of HBO1 was 41. 50% , which was significantly lower than those of other populations. Furthermore, the key
germination parameters of JLO1 and HBO1 were measured during seed imbibition. It was found that there were
significant differences between them in the numbers of seed imbibition in 2 h, seed coat rupture in 10 h and radicle
protrusion in 20 h. These three parameters of JLO1 were 1.37, 1.76 and 2. 96 times higher than those of HBO1,
respectively. By comparing the numbers of seed imbibition, seed coat rupture, and radicle protrusion of eight
A. theophrasti populations, we concluded that the difference of seed dormancy level was possibly related to the
different environmental conditions of their mother plants, which resulted in the differences of seed germination
among different populations of A. theophrasti.
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Table 1 Seed sampling information of 18 Abutilon theophrasti populations

Bt CRAENTE/4F-H-H SR HiL ZL 1k /m AR
Population Sampling date Sampling site Longitude and latitude Altitude  Habitat
HLJ01 2018 - 09 - 20 PRIEITA I T T % X LA 45°46'06"N,130°59'43"E 195 KEH
HLJ02 2018-09-18 TR BT R A S 49°15'26"N,125°19'48"E 230 K H
NMGO1 2018 - 09 - 29 PN B2ty 3 3 T R L g 43°45'52"N,121°19'52"E 230 ] H 2 H
NMG02 2018 - 09 - 28 PN B2 3 3 T R L g 43°45'52"N,121°19'52"E 230 ] H 2 H
NMG03 2018 - 09 - 28 N B2 2422 BB R I A B rp A SR S AR 45°01'32"N,121°30'10"E 230 i) H 2 H
JLO1 2018 - 09 — 27 TR DU ST TG T AL AR 43°17'96"N,123°52'15"E 165 EKM
JL02 2018 - 09 - 27 TR ST e 0 B RS 4 44°29'04"N,123°08'21"E 150 i) H 2% H
JLO3 2018 - 09 - 26 HEMK R GRE X A 04 43°57'11"N,125°05'49"E 180 FokH
JLO4 2018 - 09 - 26 MR RIS BB S 44°11'34"N,123°41'58"E 160 kM
LNo1 2018 -09 - 17 U o U2 i N ] A 41°32'64"N,123°11'01"E 18 FoKH
LNO2 2018 - 09 - 17 SO S U 2N N T R (- 41°32'64"N,123°11'01"E 18 KM
LNO3 2018 - 09 - 17 1L TRRISTIT I B T 42 78 741 42°40'55"N,124°02'49"E 103 EKM
LNO4 2018 - 09 - 17 T 8 L T VA R T Y A 41°02'36"N,122°51'10"E 15 JKAE M
HBO01 2018 - 09 - 20 ALY T A EL IR 37°37'36"N,116°23'08"E 21 Tk H
HB02 2018 - 09 - 20 WAL T PH X U AR 39°30'27"N,116°35'25"E 22 TR
BJO1 2018 -09 - 15 b 5T TE X B i A 40°01'55"N,116°16'24"E 50 17185
SX01 2018 -09 - 13 [ PG 5 X6 7 e XL A bk 34°22'36"N,107°53'44"E 465 ERH
XJol 2018 - 09 - 23 W B 7 B [ IE M 0T [ B Lk S T B Ak 3 44°32'18"N,86°40'52"E 180 EoKH
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The seed surface color of 18 Abutilon theophrasti populations is dark brown. The maturity of seeds is consistent between populations.
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Table 2 Germination rate, germination potential and germination

index of 18 populations of Abutilon theophrasti

K3/ % iR Vo A R 52K

Germination Germination Germination

Tl 5

Population . .
rate potential index

XJOol  (89.9540.05)a (89.1740.06)a (18. 44=40.87)b
JLO4  (89.1840.06)a (89.1740.11)a  (10.3840.39)de
HLJO1 (88.3540.02)a (69.1740.06)bc (11.8140. 48)d
JLO1  (87.77%£0.03)a (87.78%+0.09)a  (26.33%0.67)a
SX01 (77.5040.07)ab (78.33%0.32)ab (11.46+0.39)de
HLJ02 (67.20740.09)bc (52.5040. 08)def (10. 134=0. 83)def
HB02 (66.6840. 10)bc (12.5040. 11)g (5. 86=+0.57)hi
LNO1  (64.40740. 08)bc (62.2440.10)cde (10.9740. 50)de
JLO2  (64.17=£0.03)be (62.50=£0. 06)cde (9. 5040. 27) efg
LNO02 (63.3340.06)bc (63.3340. 08)cd (8.30£0. 38)fg
LNO03 (63.3040.05)bc (63.3740.05)cd (15.7540.92)¢
NMGO1 (58.30740.08)cd (50. 004-0. 06)ef (5. 8840. 53)hi
JLO3  (57.73740.08)cd (57.7840.08)cde (15.3374-0.58)c
BJO1  (57.50740.07)cd  (8.33740.22)g (4. 81£0. 501
NMGO03 (54.9840.08)cd (58.3340. 04)cde (7. 8340. 34)gh
LNO04 (54.1540. 08)ed (54.1740. 05)def  (8.1340.59g
NMGO2 (45.8040.06)d  (45.0040. 06)f (11. 8740. 63)d
HBO01 (41.5040.06)e  (20.0040. 18)g (4.5940. 18)i

D TP B HE SRR, SRR & RNG FREER
ARTE 0. 05 KFZERARE, T,
Data are mean®=SE. The same lowercase letter in the same column
indicates no significant difference at 0. 05 level. The same ap-

plies below.
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Table 3 Comparison of germination parameters between JL.LO1 and HB01 populations of Abutilon theophrasti

FhF%= /b Seed number
: . Ak (2 h) Wiz (10 b # (20 h)
Experiment Population A . .
Seed imbibition (2 h) Seed coat rupture (10 h) Radicle protrusion (20 h)
B — IR HBO01 (21.68£1.67)b (11. 81£2. 28)a (4.45£2.60)b
First experiment JLO1 (28.29+1.09a (16. 45+4. 44)a (16.23+2.12)a
WA HB01 (21. 61%2.50)b (9. 682. 50)b (6.001. 41)b
Second experiment JLO1 (29. 25+0. 84)a (18.41£2.50)a (17.024%2. 44)a
BEWIAK HE01 (20. 2043. 49)b (13.2544. 50)b (7.2643.76)b
Third experiment JLO1 (29.47+0.89)a (26.47+1.67)a (17. 4342. 30)a
2.2.2  F[E WA BT R K e/ Ol 21, 0 R G B2 %6 4200), 5 JLO1 B
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The same lowercase letters indicate no significant difference in the same group of data at 0.05 level
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Fig. 1 Comparison of germination parameters of eight Abutilon theophrasti populations
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