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Abstrat

Parthenium weed (Parthenium hysterophorus L.) is one of the Asteraceae
herbaceous plants, the rapid growth and reproduction has made it become a wide
spread naturalized invasive plants in southern Taiwan. This study showed that
Parthenium seeds stored at 5, 10, 15, 25°C and 7, 14, 21 days had the
germination rate range from 25 to 40%. Using various soils (pH7~8) as medium
the germination rate will be greater than 70%. Test on germination of Parthenium
seeds at various sowing depth showed significant differences among treatments,
at depth of 0.5cm the germination rate dropped down to less than 50% of the Ocm
depth treatment. The deeper the sowing depth the germination rates became even
lower. Temperature effect on seed germination tests showed that significant
impact on reducing seed germination when Day / night temperature difference
above 10°C. The germination rate for Day / night temperature 20/10, 30/20,
30/22°C germination rates were 29.3%, 18.7%, 12%, respectively. At the water
supply tests on seed germination, 10, 25 and 50ml water per day per pot will not
affect the germination. More than 70% seed germination can be expected for
above treatments. Water logging for long days can delay seed germination of
Parthenium weed (52%). Shading tests showed that it had high potential under
the weak light (50~70% shading) environments. Three different photoperiod
treatments (day/night) 8/16 ~ 10/14 ~ 12/12 hr were tested on parthenium growth
potential. After 43 days, 10/14 hr (day/night) treatment was low for partheniun
weed canopy area ~ leaf length and leaf width. 8/16 and 12/12 hr treatments both
showed no significant difference. Low temperature stress treatment srevealed
that 25°C had best growth potential for leaf number 11.4+3.58, canopy area
182.7+37.48cm?, leaf length 9.1+1.62cm and leaf width 5.3+0.53cm. Low
temperature under 15°C can slow down or stop growing. When Parthenium weed
grown under different soils most treatments showed well growth, except for sand
medium and Tenluo, Kaohsjung. Under shading 97% of light, tested plants died
at the second week. 70% shading treatment had the best growth for leaf number
(14.0£1.41), canopy area (344.9+45.31cm?), and leaf length (12.0+1.29cm).
Parthenium plant can grow under the water logging environments. Drought
treatment for 3 days showed worst response than watered every day treatments.
Better growth can be found on water 25ml every day per pot. Field survey study
showed that Parthenium weed can reach about 40~115cm in height. The rainy
season will help Parthenium seed germination. Biomass is more at rainy season
at June and September, and reduce at dry season at November. Soil seed bank



survey showed that at the Parthenium flowering period the soil samples
contained less seeds in Dongshi, Yunlin County plots in April. Significantly
increase of seeds in the soil occurred in June. The increase of seeds in sample
plots were 138 and 227mg to 245.1 and 267.9mg in Qiaotou, Kaohsiung and
Linluo, Pingtung from April to June. Sample plots of plowed soil made seed
quantity reduce at September at chautou, kaohsjung. The seed quantity
significantly increases form 73.6mg at September to 135.3mg at November at
Linluo Pingtung.

key words : parthenium weed ~ germination ~ temperature ~ planting depth ~ shade ~
water control ~ photoperoid ~ soil seed bank



FRF EARTAESF  RANER

eﬁv
-n\q.
'F'\'g
Iy
Hy
M
-
K3

BT ERELENMNEGEN P TR L BHE TATERDF -
B(#)% 0 1988) 0 T iT & kBT AR~ B P B R

LTE-BE& L ER AL - & < B 48 (Javaid etc., 2010) - 4 4

P

Bo 3 1988 # BB A RAA AR BFIRBPEE 0 I SRR F A5 s

B % 30~150 24 o i T2 200 4 0 WG AL o fERR >R

wIl A A Em o BT R 0 )P Sl Sk BERE S

3~5 2 B pdFanb Bah A cnF P o & L7 45 B 24 EAl)

Phh b2 58 FHAES AR TR FRE AR B

3 A

T
s

AT A RFEFERH b P ERE RN

b
S@@

o

J4m

LR D LR R B AT R EET RS

T2tk EGEE > U fRAURF LA e h AL F RS



TAL R b AFREGFT B R f#'@‘f” K2

CUR B AR s E IRk > A BB P RE 2%

¥ o

A& 1 {EIg
AP LEHEHARE LA LD T AL IR 4R
S CEHRR TS B BB AR ER CER R kA

FUER S BT HE TP

OSBRSS 4 TR B A - kR kA S #

U IR 7

Il

S LLARN LY E R R EEL B ST Y ]

;i;ldﬁ—lao

X E a1 iFIE P
-~ }%’I‘:q;?ﬁl_w‘)ii B%F'& i‘\‘iv" /\ ’?ﬁ_; %é’}'gl /#E/FIJE'}%‘ °
BB ATE I ERG RPN

Z STt A H >

=1
>h
4
ht
el
4
A
|l
W
[F'
T
TR
4y
o

N — L = =

T L E (TR P
- CERBRHAR AT FT 2R

CRREH A MEEE O R R LR

3]

5



PR TR RS IR ERER > HEY R

-~

E 3 —E;’fggo

S FHT e PR FE e AL AR

R 2
AR AT %
WRAS CHEEEAAR RS 0 H
FRTLEF e E AT > HE 8 0TI T
REET BCAH R -
(- )7 FEERFGRR 2 PFRFHABT B2 B
W FREZATAET SHEETIREA WS
£ 5-10~15-25C » = 87 F4Z4LR R T T RER
SH T 14213 5 AUBIBIREFTE S AL
BIFED A o FkprE AJ? 1535/ 0 B » @ HaF R
ZBEAT P o e r 3 Sk EpRERTF T
HEJDS F A5 TR 25°C R 4 £ N (TR
(C)EB A2 BIEFRFES ST LHE

WERPEET B~ w2 2 AR (s A2 ) BEiRsk

2 G F IR B 00512 24 (3% » 2004) -



My 1‘:}: ';‘i

|
el
bk
Raps
=2
-
i

MR H R BRI
25°C » &3 B 6000~7000Lux » & pe 12/12(p /)% % &
SR PREZRET ) F T ISHEF S5 EAF
R ERR A L pH R .

)P REALAHEBIFT 2T

BFHEWTREPD CMESERAFT O ERL L
PN 3K TP TR IR e B 5 20/10°C ~ 20/12°C ~ 25/15°C -~
25/17°C ~ 30/20°C ~ 30/22°C(p /)% = #6 » kP& T3
12/12 -] p& » k33 & 6000~7000LUX > 3% 4 B -k & 9 8 -
THREBT F T 0 5 EID 15355 5 47 -

(z)kAFREESHT2HF

M F I RET L N EERAT 0 Bk

[

E Al 10~ 25~ 50ml £ R KESE 0 RRET B A
KRS F TP AL B ek 3
AR G- TR F = 20ml Rk IR o R K
3XGcH 1X 5- BTk F gL (7 10 £47 o

(T )BefR AT FE2 P58
B RERN O UREIERAFTNENEAE R

KEJT L D P PR~ Bk 25% ~ Yk 50% ~ yEk 5% ~ > iEk



Q7% (11 4 i 2 o AI) o A 4 kAR > B

CEE SRS

1\3

15348+ 5 £4F °
S fERAEEEA S
BRI BB IR E ) FRIP T AEL LD
35 RpF BT 32 FLFEKMEEA -
()R RFDFHERS £ 2 B
R JJIT R A A KRE TS P/ 8/10 -
10/14~12/12 -] B% > %5 & 6000~7000Lux > & & 25°C >
ML SERBAT oREFHPE S A EE 34T E2L2 3

rEc 2 MR FRJES EAF 0 R EEE R LA o

() MEFEHERE L 28
WRAIENERRE LA 0 BRAKTOC
10C ~15°C ~20C% 25°C » £p 5 P/t 1 12/12 /] p* >
%55 & 2000~3000Lux » "3 2 54 A F 0 aie M G
AFEE34PE2Z 2 3B F L T4 F
Tttt £ 5 -
(E)FEB 1 FHERs L2 P75

WP bR B2 RN RBES MR Z JHEET



Bi  Tafm Al ¥omps il (F5R%2 H#E
PARTHAR(AEESATE)S LT A RE RIE
FEIE 10 £4F 0 F e dfethd £ o
(z) @BEAERHEHRE £ 2 B
EHRAIL G 2P PR~ K 50% ~ ik T0% - ik
80% ~ 23k 97%(FrE 2 AIL) > F AL 5 £
Ao FFEEERE LT
(I ) kA gt s £ 2 J2 58
WEMEL SEARBAT  Er R A EE 34 R
PR et 2 B R R ERSE A o WK
10 ~ 25 ~ 50ml 2 ;% -k AJE o RIS e oK ALR H 418
FEBRZBEE P E R HFE 3SR G-
Tk o & 25ml; KA Y Ek 3 XGTE L%

_ %}?I_I%\ R _’5_}%@/@_5:@“%}? ’ Eﬁﬁaﬁ’ﬁ"’fﬁ_’fﬁi{'ﬁ—qj °

“TFRR TR AR e R ()
FE(F) 4 £ 2 4rRd REERE 22D H- 5o 0

*E*ﬁ#é ?F’B ?—‘:;é I% L



\%ﬂiﬁﬁﬂﬁ
)ittt E
BALEN P e FABITHER L ? 2K
B-HT% o & E 01 50x50em? s - H o A w3 H
PZARGREREE EHEZ T F - KR EHEE 2-3
B A - FERE- XS HFEEGRENAN N REL
HREE TR > 5o £ 304 R R-E 43K 2. 60C > 24 ) B

{5 HATI A PAAE R 15 4R -

FEFAARTEBE A LRS- AEE Sk
2 50x50cm? H =T B ik B(R R BB Al - H G

BT 2 AU TR T 2 A2 65 Hco

()2 P A+ ERE
S0 b o F1000m° & AR HR B 50 B2 gES
- 3% Z250ml MEREgRmd G > P E D H -

SV 5 A #ic o

10



P
LN

i

B

-~ A EFERG

(C)* FREFERZFFHAES S

BT XS fAFF T 115 2 25°C 0 AJRH T R

F YR E A8 30 HE T F A G 520%% 57.3% 0 @ i
142 2122 pRdT B AW Rl TP HF T ST AP L
B(A-) 2 FEEFEARAT U 131 g ¥ Fagi
s P RE(R L) 4~7 p RIARY o GEROT 15~25C % 7 % 2 Je
WG RFOF TS 052 100CAIERF T 5P EE K o R
14 3 21 % 2. 238 R AJZH T 5 P A E 11(25~40%) ¢ 2
RapiEid (- W23

- ~ 7 k’;ﬁﬁ“«m_)ia Eﬁﬁaﬁffé"" w! ~§33§3

i g YA HE T F (%)

SR S R 1 2 3 4 5 6 7
7 5 0.0 80 267 293 307 320 320
7 10 53 213 36.0 427 440 440 440
7 15 17.3 44.0 520 573 573 613 627
7 25 147 413 573 627 627 627 627
14 5 0.0 80 213 253 307 320 320
14 10 40 120 253 320 36.0 373 373
14 15 8.0 120 307 320 333 333 347
14 25 6.7 147 240 280 280 293 307
21 5 0.0 93 253 267 320 347 387
21 10 40 12.0 280 293 30.7 320 333
21 15 2.7 133 30.7 333 347 36.0 400
21 25 0.0 67 200 227 253 253 253

11



o - ——5C
I —= |0
FAG 60 o
x50 t —— 15C
T 40 + —— 25T
&30 f
% 2T
10 F
0
1 2 3 4
* T XKk
Bl 2 FERBEET XS/ FT R
o - ——5C
o | —= |0C
# 50 3¢
?«'- 40 —’<_250C
0
0,
(%) 0L
O 1
1 2 3 4
FY X ¥
B2 -7 FERBR A CHFTFT SR
o - ——5C
o L —= |0C
# 50t 3¢
: —%—25C

Bl 37 g ARGk

12




(C)88 472 BiEER MBS F T2 B

1.4 32
4o T £

z‘\*_:

FEhB OB M(FZ)o

NFHB A H W E2 1 o

5 R
k)

RN JEX UEIETS S

R R 2 T HARC B BTy

\’ - Fé)%} 4 jig*i ¥ 2 'fﬂ ']ﬁi?ﬁ‘
e pH  EC(uS/cm)

) 7.67 726.0

¥ 4 - 7.17 372.3

THBEARR FF®EL 772 5600

AP e R R Y 7.09 170.6

RTINS I 1N 813 7320

RAERBEN B 777 3920
2AFFTHFREF 212 LREIRAR L FRO 2L

23 BT S RMF TG 613% 0 A L R R AR
%A T XA T0% (A=) A RAELS AR
2= 7]@ Wy &k iignh‘)i_fui‘ﬂ M "%-‘?‘)é“f G R TR 7&@_;

b 05~1.00m A ML L BT R AFE G

Ik

B3P T 2o T~14 p (504330 T 2.0om & 3 3

W BT FPEE D

5% T (£=)-

13



EZ T RE HIENRHAFRT 2B F T F R (%)
Ly E R ERARE 3 R ERARE
(cm) 1 7 14 21 (ecm) 1 7 14 21
0 0.0 493 62.7 61.3 0 0.0 227 64.0 66.7
» 05 00 27 80 80 #+%% 05 00 13 173 17.3
1.0 00 00 13 13 #r# 10 00 1.3 93 120
20 00 13 13 13 20 00 00 00 00
0 00 133 653 61.3 0 0.0 65.3 76.0 74.7
1 05 00 00 120 187 #=2 05 00 13 13 27
T 1.0 00 00 160 187 @=» %% 10 00 13 13 6.7
20 0.0 0.0 16.0 20.0 20 00 00 00 00
0 0.0 333 76.0 78.7 0 0.0 46.7 70.7 70.7
Z4kE: 05 00 40 173 200 #:®E 05 00 00 53 120
L4 10 00 13 133 120 #HFEM® 10 00 00 13 13
20 00 00 27 53 20 00 00 13 40

BRI RS BRI SR NER 0 AP

L9315 3 p A+ A B

A RAeE

By XA

4.3 g

-

7

1N

>uls 187 2 20.0%(L ~ 2 2 A) (3

¥ oRR L0 2A T HEY

/PJLI@ pH lﬁ‘g@/\"\7 ~8 Z_

=)

B(&=)>

2
[

E;

VARRE S SV I - . A

' B

<ok

%

FERFPMSPLE > b hRR AR L HF (2

)o

14



(2)p REZ

1.7 e & 2.

‘pr

;
WJIE 2%

-~

AR

,c\-

N

2.3 7 18

2 o\
e

% § % (65.3%%7 61.3%)> #8F * EE

11 p {2

5

S T2 8

25 P £

A 212 20/112°C 2 25/17°C(P /12)=

> 30/20°C 2 30/22°C je 2

£ MEHEP 1 20/10C £ F#HL 07

$ 1R AE A

30/22°C * ¥ #eii 5 (3

2~ d P RBLEERARFHIFY

g i o 0 18.7 2 12.0%(% = )(® 4) -

-

7 o

% % 1 (%)

%ﬁ'{
> 3 5 7 9 11 13
# R (C)
20/10°C 0 0 27 80 120 227 293
20/12°C 0 0 53 347 480 57.3 65.3
25/15°C 0 0 27 67 240 333 347
25/17°C 0 0 107 36.0 427 56.0 61.3
30/20°C 0 0 27 67 107 133 187
30/22°C 0 0 0 53 6.7 80 120
—=—20/10°C
—&a—20/12°C
—=—25/15°C
—»—25/17°C
—e—30/20°C
—+—30/22°C
CARE S
B4 -2 kP rRELEetTARFTHIF T IEN

15

513 A AREE e LAEKE T REFL



I 2R P RELEEAYFTRHRIFTES 13X FiE

B % IR
i ,

i) * B (cm

o T &% (cm)
20/10°C 0 0.23 + 0.07
20/12°C  0.731£0.68 0.30 * 0.06
25/15°C  1.00 £ 0.82 0.34 * 0.06
25/17°C  1.27 £0.77 0.27 * 0.04
30/20°C  1.07 = 1.00 0.40 + 0.16
30/22°C 17810661  0.36 £ 0.07

(z)kizgm

RS L ARSI RS R - R % > 111025

50ml/day 2 © -k AR ¥ % B % (46.0  36.0 2 42.0%) > &

<l
=]

" BN AL L B A B (71.3~78.0%) (% < )(B 5) c B &

FPEUSHERAERES ¥ 3T AR AT RRS ;3
TR FH R edmoty LR A ERRIT2E 0 F 13 A E
2 10ml/day A2 B % 3.37+0.55 j# -k AJE B 4 1.240.750 H 4

BOTR A 2~3E 2 (1) HABALE 1 ¥ 133 4

o

HA511 10 ~ 25 2 50ml/day A2tk § £ . ix > 4 W] 2 1.63+
0.23 ~ 1.6+0.26 2 1.65+0.23 > iz % 2 5 1.31+0.31 > & ;# -k

BT G B % 1.1240.38(% ) o

16



L ok AR TR (%)
x
# 1 3 5 7 9 11 13
JedL
10ml/=4 46.0 66.7 733 78.0 793 793 78.0
25ml/e< 36.0 620 747 773 773 7173 76.7
50ml/=< 420 66.0 733 747 747 T47 727
ST S 21.3 313 553 693 70.7 727 71.3
5};{ R 26.0 433 513 547 593 547 520
100 —8— 10ml/ 1574
—&— 25ml / 15} 23
L 80 —— 50ml / 115F 23
E —*— HZ
7 60 —e— jHIK
& 40
(%) 20
0
1 3 7 11 13
AR S
BI5-7k k¥ mamyms sy
BN ARk AR T AR
x
% 3 5 7 9 11 13
Fed2
10ml/=t 0.13£0.34b* 1.63*0.71a 2.00£0.00a 2.23+0.42a 2.90*0.47a 3.371+0.55a

25ml/=t 0.13+0.34b
50ml/=t 0.13 £ 0.50b
S S 0.46 * 0.69a

3k 0

1.20 £ 0.91ab 1.70 £ 0.59%
1.20 £ 0.60ab 1.77 £ 0.56a
0.87£0.96b 1.10£0.94b
0.14 £ 0.43c

1.97 £ 0.41ab 2.50 £ 0.56a 2.83 * 0.69b
2.07 £ 0.25ab 2.40 + 0.55ab 2.87 £ 0.67b
1.77 £ 0.84b
0.23+£0.56c 0.50 £ 0.67c

2131 0.67b 2.57 £0.76b
0.73+£0.81c 1.20+0.75¢c

FiREAPETFAPRE

17

47 AT 00 £ B A iE 5% % -k ¥ (L.S.D)



2ANARRGERAY TR/ F T SHREB £ R(Cm)

. T; * 3 5 7 9 11 13
10mi/~4 088+023a* 117+022a 133%023a 134+019 155+024a 1.63+023a
25mifs4 091+017a 1.07+022a 1.27+022a 138+020ab 1.47+020a 1.60 + 0.26a
50ml/s4 089+019a 120%024a 131+022a 186+239a 148+023a 1.65+0.23a

5% 090034 077+041b 112+026b 111+020c 1.21+0.26b 1.31+0.31b
ik 046%025b 076+027b 090%024c 0950250 1.06+024b 1.12+0.38c

Xl EREY FA AR K 0 A7 AJET 300 K iE 5%H F k¥ (L.S.D)

(T)% b %2R 85 21
REH R FRERZ o > RBERNA  BAA

Bk TSUAIET 5 5 11 %4 hd T F 0 @ 2 p

PERILA 7% B 15 X 4V Wik 21, 3% - 2k

7% 2 % T2 % B33y F84% > "gisikb= 3231 % 15
i

7] 38.7% (£ 4 B 6)° b5 5 7 Uik

50% 023 5 5 X e P AELYEN S FEAA-FLEULDP

B2 gk 250 Bz AEHIEE S > Ak 97%2 a2 i

HHRBEAABNIEE L) o BT F R 9Tl R AIL S
B % (4.0£3.88) » Hepp iRk is g T ap iR (&
€L _ ) °

18



24P RBERERFAFFT 2P
x #

& % (%) 1 3 5 7 9 11 13 15
> PR 0.0 53 320 347 173 173 173 21.3
25% 0.0 80 46.7 480 53.3 50.7 520 493
50% 0.0 427 600 640 680 627 627 627
75% 00 66.7 840 853 853 920 89.3 893
97% 00 520 80.0 840 80.0 733 587 387
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2L 2 RBEREEAR I T S EHEELR

X g;;
3= 5 = 7= 9 = 11 = 13 = 15 =
Je B2
L 0 0 Ob  47%231ab53*1.15a 6.710.58a 7.7+ 1.53ab
25% 0 0 0.4+0.89b*3.2+2.28h 52+1.79a 6.2+0.45ab 7.8+ 1.10a
50% 0 0.6+0.89 3.0f1.58a 5.2%1.79ab6.0+0.00a 6.2+ 0.45ab 6.2+ 0.45¢
75% 0 0 1.2+ 1.10b 5410.89% 6.0%0.00a 6.0%0.00b 6.6+ 0.55bc
97% 0 0 Ob 0c Ob Oc 0d
LR EY FA R 0 4T ARJLT 50 A it 5%3F ¥ -k #(L.S.D)
Ao A REELRAVRHFHESFT SHF L IR(Cm)
* ¥
3= 5= 7= 9 = 11 = 13 = 15 =
JedL

> PR 01%0.00b* 0.3£0.03c 0.3£0.03c 0.3+0.03c 0.4%0.10c 0.4%0.07b 0.3£0.07b
25% 0.07£0.00b 0.3+0.05c 0.3£0.10c 0.3+0.03c 0.3£0.04c 0.3£0.03b 0.3£0.06b
50% 0.3%£0.15b 0.5%0.08bc 0.5+0.07b 0.5+0.08b 0.6*0.11bc 0.5%0.09b 0.5 0.04b
75% 0.3£0.09b 0.6*0.06b 0.6+0.06b 0.6+0.04b 0.7£0.06b 0.6%0.07b 0.5%0.10b
97% 06%0.20a 14*0.36a 241t0.26a 25+0.25a 2.4%0.32a 4.0%*3.88a 2.2*0.41a
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S ERAEHEDE
(- )EBEY SR £ 2 PP
kPRFHE e R LTRSS RET PR

10/14 Bo2 43 P (6435 "o EELZ2ERF RLAAEF

BMAR BT o ff s 8/16 2 12/12 2 v & W 5 182.7+33.37

cm2 & ¥ gt 10/14 2 g2 182.7437.48em2 5 ¥ 7 F sk 5

9.7cm(8/16 -] F¥) ; # ¥ & % 5.3cm 5 12/12 )} (& + 2 ) -

+
~

Lo R AR RS £ 2 B

T ke
1= 8 % 15 % 22 = 29 = 36 = 43 =
3B F P
8/16 0.6%0.15a 0.7%0.19a 0.8 % 0.25a 09 £032a 1.2 * 045a 1.8 £ 0.70a 1.9 £0.75a
R
10/14 0.7%021a 0.7%0.28a 0.7 %0.30a 1.0 £ 038 1.1 £0.39 1.4 £ 0.64a 1.4%0.29a
(cm) 12/12 07%0.16a 0.6%*0.22a 0.9 £ 0.40a 1.2 £ 054a 2.5 %278 3.6 +39a 42 *372a
8/16 3.4%05% 4.0x07la 64 =% 1.14a 70 £122a 88 *239ab* 102 £ 1.30a 11.6% 1.34a
i 10/14 362055 4210452 5.4 %055 58084 64 % 1.14b 7.2 2170 84 % 2.19
12/12 3.6%055a 4.8*130a 64 % 1.67a 72 %1640 98 *192a 108%277a 114+%3.58a
fikea 8/16 1.7%£036a 3.6%090a 16.8 + 4.62ab* 24.5 £ 6.87ab 48.4 £ 16.75ab 96.0 * 25.55b 182.7 £ 33.37a
wfg 10/14 1.7£046a 3.110.79a 6.8+ 1.23b 9.1 £257 119 £311b 19.0%9.13¢c 419+ 1837
(sz) 12/12 1.8%0.6la 3.6 143a 19.6 £ 1424a 33.7 £ 2695a 88.1 + 58.81a 145.3 * 45.96a 182.7 + 37.48a
¥ E 8/16 09%020a 14%0.18a 3.2 %*0.52a* 40 £ 057a 5.9 £ 0.76a 8.1 £ 0.96a 9.7 0.90a
10/14 1.0£0.04a 1310.12a 2.0x0.35b 23 £ 046a 2.8 £ 0.86b 4.4+ 1.23b 51%1.13b
(cm) 12/12 09%0.17a 1210252 3.3 % 10la 43+ 13% 64 % 1.72a 8.2 % 1.63a 9.1%1.62a
. /16 03%0.07a 06£0.08a 1.5 0.24a* 1.8 £0.19a 2.7 £ 025ab 3.9 £ 0.34a 4.8 £0.29a
ol 10/14 04£0.05%a 0.6%0.10a 1.0 £0.22b 1.1 £030b 1.9 £ 0.55b 2.2 £ 0.64b 2.5 1 0.64b
(cm) 12/12 03£0.09% 0.6%0.18a 1.7%0.57a 2.2 £0.68a 3.4 % 090a 4.6 £ 0.55a 531 0.53a
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R EL S VUE R RS

K
. 21X 8 = 15 = 22 % 29 % 36 % 43 =
I B
25°C 0.7%0.16b% 06%022b 09+040a 12+054a 25278 % 3.6%394a  42%3.72a
C . 20C 12%028a 1L1£025a 12%0.09 12+022a 12%158b  14%048ab 1.4+ 0.40b
R B .
(cm) 15C 1.0+0.30ab 0.9+ 034ab 0.8%035a 0.8*029a  0.7+0.30b 0.8£037b 0.7 £043b
cm

10C 1.1£0.08 1.1+0.13a 1.1£0.08  1.1%0.19a 1.0 £0.25b 1.0£0.19ab 1.0 £0.19b
5C 1.0+022a 09%0.15b 1.0£025  1.0+0.13a 1.0 £ 0.00b 1.0+ 0.12ab 1.1 £0.06b

25C 3.6+%0552 48%130a 64F1.67a% 72%1.64a 9.8 1.92a 108 £2.77a 114+ 3.58a
20C 42+0452 45%1.29a 50%14lab 63 %1.8% 7.0£2.16b 6.5 £ 2.65b 8.5 £ 3.32ab
FHc 15C 40%07la 441089 48+045bc 5.6%0.55b  5.6%0.89bc 58 £0.50bc 6.5 % 0.58bc
10C 441055 4410552 4410550c 54 %0.54b 5.2 %0.84bc 541 1.52bc  4.810.50c
5C 44108% 40%1.63a 33%£096c 40%1.63b  4.0£0.00c 3.0 £ 1.00c 2.7%0.28¢

25C 1.8%0.61b* 3.6%1.43b 19.6%14.24a 33.712695a 88.1%588la 1453 £4596a 182.7 £ 37.48a
{5 20C 46%234a 83+38la 1231+697ab 232 £ 18.84ab 37.1 £22.41b  66.0 £ 44.10b 116.8 * 59.51b
mfF 15C 36%075% 4310876 61134  87%0.62b  9.6%2.80b 134 £ 1.77c  17.3 * 1.46¢c
(cm®) 10C 42+008a 53+18%b 66*1.76b  7.6%1.29b 6.7%0.73b 9.3 £ 0.96¢ 7.9 £ 1.62c

5C 49+%1.08a 3.1%*1.70b 42%187b  43+%277b 3.5%0.98b 2.0 £0.90c 1.4 £ 0.45¢

25C 09%0.170* 121025 33%1.0la 43%1.3% 641 1.72a 8.2 % 1.63a 9.1%*1.62a
20C 1.6%034a 1.8%0.69a 26%08lab 3.5%0.85 4.3 1 1.34b 591 1.63b 74 1.63b

e 15C 1.5%022a 14+%006a 1.7+0.07bc 2.02%0.15b 1.9£0.19 2.6 £0.20c 29 £0.24c
(cm) 10C 1.6£0.08a 1.7+0.1la 1.8%0.12bc 19%0.19 20£0.11c 20%0.18¢c 2.1 £0.28¢
5C 16%02la 1.5%030a 1.3%0.30c 1.5 £0.35b 1.3 £0.55¢ 1.0 £0.09¢ 1.0 £0.14c
25C 03£0.09%* 06018 1.7%0.57a 22 *0.68a 3.4£0.90a 4.6 £0.55a 531053
. 20C 0.6+034a 0.8%024a 1.2%0450 1.9 £0.68a 4.3 £0.84b 3.5+ 1.06b 43 % 1.14b
:;j; 15C 06%0.0%9 0.6%0.03ab 0.8+0.08bc 1.0%0.15b 1.1 £0.13c 1.5 £0.10c 1.8 £ 0.23c

10C 0.6%0.07a 0.7%0.07ab 0.7£0.13c  09%0.11b  09%0.14c 1.0 £0.14c 1.1 £0.17cd
5C 06%0.12a 07%01la 06%0.13c 07£0.13b  06%0.12c 0.6 £ 0.02c 0.5%0.24d
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23



(245 4 FHHERE £ 2 B

(w.

AR A w2 AN THEFNFEEY 2L
PERRPOGL > LR LIEPE  KIFLERLY
SANEE e Fr R IE B @R UATHAP T
ZHAEF R LI M2 AL Ll o FRA A UITAD
v 19.7+372cm S &8 0 B3/ B 7.6£1.52cm G &L B 2
o oF =t i€ 10.9£1.91cm 5 fEFm FFUATH P T BB
274.2£112.01 cm” » #) /i F# 1€ 56.3t44.19 cm’ > F 29 F =
2. 148.8£33.17cm; FE M FTH P U 11.3+1.23cm & F 0 B A
B 5.2+1.86cm B 4 5 B 22w § =t 2 8.2£0.68cm ; E F 1L ATH
# T 6.5£0.72cm &% > F) /i B 1 3.1£0.99cm > F 20 F =X
2. 4.6+0.26cm(% Lt e ) o FhEm 2 0 FTHP T~ ZHRAEZ
BB H FLIRFAFTTARF LA L FHHONLART

Vo v BRI ZATE RIS RIIPF -

24



Ll s RRA TR ERE E 2B

5 T ii; 1= 8 = 15 = 29 = 36 =
1.1+£0.17a% 12%027a  13+065a 12%032ab  1.020.59%
1.0+£035b 1.0+024ab 1.1+035 1.3%0.36a 1.8 £ 0.55ab
R B 1.1£0.28ab 1.1£022ab 12%02la 1.4%0.29 2.4+0.26a
(cm) 1.0+£021ab 0920280  1.0+033ab 1.3%0.56a 2.0 £ 1.45a
09+0.13b  09%0.19%  08*0.17b 0.8+£0.12b 1.1 £0.34b
1.0£027ab 1.1£0.18ab 12+0.19a 1.4%0.29a 2.5%1.52a
251053 3.0£067d* 3.1%2087d 2.7+0.82 3.4+0.73¢
271082 36%084c 421079 S3+1.16b  63%142b
. 3410522 421042ab 6.0%*0.67a 7.4%0.84a 82%1.14a
ol 28%042b 44%052a 58%042ab 68%1.55 8.2 1.14a
270676  29+074d 35%071d 46%1.17b  56%0.70b
2520520  37£048c 522079 55+097b  7.6%1.58a
3.1 % 1.19ab* 32+2250 2712704 33+607d  4.5%10.04c
L 311145 60£385 9.5 446c 188+1345c 55.1%3747b
?;; 42%1.12a 65%174a 168%3.66ab 33.7+7.26ab 92.0 £36.15a
) 20%£1.10b  7.7%257a 20.8%7.10a 403*11.67a 98.0%26.92a
Cup 30£135 26+127b  40%184d 86+447d  23.3%1.05
33%15lab 59%230a 1636690 279+11.33b 107.0 £40.33a
07£0.09b% 09%022c 13+054b 1.5%£1.03c 1.2+ 1.39d
0910232 1.0£030ab 23+0.72b 34%1.19  55%2.10b
¥ L 08%0.13a 1.1£0.14a 30%050a 48%077a  74%15la
(cm) 08008 12%0.13a 33+075% 48%093a  7.7%1.18
07%0.10ab 08£0.13c  1.6+033b 2.2%0.65 3.8 £1.05¢
09%006a 1.1%£020a 300682 42%0.90a 8.0+1.18a
060072 0.7£0.19p% 0.7+026c 0.8%0.5lc 0.7 0.70d
06+022a 08%025b 1.1+035h 1.6%£067b  28%1.07b
E 0.7+0.10a  09%0.132a 1.6+0.19a 24+0.32a 3.8+0.63a
(cm)y 2 060062 1.0£0.14a 160242 24%033 3.7£0.50a
Biw @ 06%0.1la 07%0.I9  08+0.19% 1.1£034c 3.7+1.05¢
i 070022 09%02la 16%029 22%050a  40%0.52a
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FhLe 2R RRATHERFEHRL L 2ZBE

“E B 43 = 50 = 57 % 64 =
% B iR
) 13£170bc* 2.0%3.76b 5.3 8.64c 4.8 +8.42d
4 20%+150ab  67%55lab  87%6.16bc 184 % 11.91b
H®E  FTHEC 49%291ab  10.5%£542a 204%9.55a  25.1%11.06ab
(cm)  Z A 59%685%  103%7.63a 194%870a 2841638
o F 1.9 +2.43¢ 36+493b 52%527bc  9.6%6.9%
i 57%529b 10.9%10.11a 153%9.77ab  23.9+7.52ab
¥) 54+207d*  60%1.53d  6.8%1.48 7.6+ 1.52b
4 86188  100£2.1lbc 12.6%240a  13.1%276a
. e T 11.6£1.17a  11.3£250ab 11.8%+3.71ab 19.7£3.72a
ek ZH L 109£0.88ab 1241952 13.8%294a  11.8+3.12a
Biea ¥ 80*1.63bc  93%1.06c  97+082  109%19la
i 101£1.295 106+ 135bc 17.1£28la  12.3%2.58
¥) 30.3+50.80c* 27.3%£4323¢ 43.8%43.58c 563 144.19c
N 134.1 £52.48b 209.2£62.17a 2833 73.27ab 269.4 + 65.07a
i’gﬁ* AT 180.0 £48.54a  234.0 £ 58.14a 276.4 £ 89.86ab 2742+ 112.01a
" 7% Z A A 220.7£40.62a 254.5%58.25a 284.9£60.25a 213.3 + 78.64ab
(em™) Biea ¥ 97.7+24.02b 1344 £24.17b 1654 £3538b 148.8£33.17b
B A 2193+48.16a 217.5+47.16a 223.0£70.85b 197.5%76.03b
¥) 28%3.15¢c%  3.1£219d  43%242d  52%1.86d
4 8.1%1.81b 99+ 125ab 105+129a  10.7 % 1.62ab
EE FHPv 93+123ab 106%1.07a 1L.1£12la  11.3%+123a
(cm)  Z A H 98+097a  10.1%£0.82a 102%1.00ab 9.8+ 1.35hc
% iu ¥ 6.9 + 0.66b 78+056c  8.1+0.62c 8.2%0.68¢
i 9.5%0.73a 89+08lb  9.1+1.I2bc  9.0%f1.llc
¥) 1.6+1.80a*  1.8%131d  2.6% 133 3.1+0.99
4 4.6+ 1.27b 56+085b  6.1+094ab  6.0%0.93ab
EE #Hev 5.4£0.90a 63%0.63c  6.4%0.80a 6.5%0.72a
(cm)  Z A H 53%044ab  54%046b  55%056bc 5.4 %0.58bc
B ien ¥ 39+044b  43%024c  45%023d  4.6%0.26cd
B M 53+029ab  50%034b  5.2£0.50c 51%051c
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cm?)d ] & A W 5 > P BB ik 50%/EI2 (149.6+39.25 cm”
159.0£35.83 cm?®) ; ¥ £ £+ % iy % 70 ~ 80%E L
(12.0+1.29cm~11.8+1.71cm) & &5 2 P B % i % 50%/a2
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LT ERAR LTS L
< #K
o JadL 1= 8 = 15 = 22 = 29 = 36 = 43 =
SP®  10%020a* 09%025 09+02a 10+021a 14038  42%55la 69 & 747
g EES0% L0E03G 1004l 12805 L4E0Hm  1TEOM 230 37% 16T
EET70% 09+030a 10%047a 11t034a 12056 15%06la 18+ 13% 24 £ 177
M) % 80% 10+033 09%036 LI+04% 11+03a 15+062 16+ 06 22+ 090
X 97% 09+038 10 % 042 i ! . .
2P 38%045*% 44 %08 56%11da 90%100a 80120 100t 1.87ab 124 £ 230ab
E%50% 40+000a 50%000ab 62t130a 9007l  60%158% 90+ 187 104 £ 152
T Bk T0% 42+045 54%055% 60+07la 88+ 130a 104+15 116+ 195 140 + 14la
E%80% 40+000a 54%05% 60t07la 78084 100%07la 116+ Llda 132 £ 130a
Gk 97% 40 %0002 26 * 089% : : : :
2P®  36%08la 53 % 250bc* 1184285 689 +2666ab 941 %3410 1274 £ 550lc 1496 * 39.25b
HE ER500% 31%065 94+ 1174 2502260 981 %2406 90043910 1475 * 3027bc 159.0 + 35.83b
G A % T0% 43+ 1942 105 % 4372 246 % 13302 764 + 38.95ab 163.8 + 58,152 246.8 + 55.36ab 3449 * 4535
(cm?) % 80% 37 %092 85+ 292%b 188+ 372b 522+ 1479 117.1 % 30.20ab 2127 % 73.06a 3133 + 99.22
Gk 97% 38+ 0040 24 % 098 : : . .
SP® 1520102 14 %0306 21+025 58¢%118a 65%103 72+ 108 7.5 % 097
gp EES0% L0T0Nm 2103w 36203 720 TIELOND  80%04he 83 * 04
EET0% 16+039 23%05a 34109 63%t221a  83%177% 101+ 137 120 £ 129
M) e 80% 16+014 20+ 008 32062 54084  79% 104b 94 15%b 118 * 171a
% 97% 16+ 020a 18 + 0450 : : : .
P 062015 07201765 12£03% 35%047a 35%038b 43 +07la 44 £ 0.55bc
. @k50% 05+010a 100120 214035 37+040a 32102 40032 43 + 048
B E%70% 06400l 10+ 02  17%05%b 29+ 08 37403 454080 53 * 090
M) e 80% 05005 09%014b 175035 2605  36%045b 45056 55 * 078
E%97% 05+0.11a 07 £ 007ab i : : :
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(3)ks§mifiths £ 2 0 F

K EREATER R L E AR FLD BRI F 0%
BB EAAEREIREFAR FHRFISIEFRINY
K ESE 50mI/ % £ % 8.6+1.34 > 7 -k AT E 4 4.840.84 5 T &
# 25ml/= I & B 58.9+25.60cm’ » # -k AJE & i1 7.5+3.96 ;
FEBRE L%k 25ml/=x EJ2 5.620.97cm > BB 5L Lok EIT
2.0£0.61cm; ¥ F X 5 %ok 25ml/= g2 3.240.65cm &) 5 %
%k 1.020.43cme % 36 * 3 A F 5 #cF b0k 25ml/ R 2 rdR B
% 11.4£1.82cm > 7 %R a2 i 628148 cm > 5% ff 5 ok
25ml/ = 2_ £a® % 113.89+15.68cm’ > 7 -k £ i< 7.9+3.23 cm? ;
FEBREL L%k 25ml/=x EJ2 6.620.62cm > BB 5 Lok EIT
1.940.40cm; ¥ %% % 25ml/= 3.820.37 cm &/ 5 % #-k 1.240.29
CM(# L =) HeVR G2 £ a2 v # k2 kA BR EFEE
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Bl kB F A R BB

ﬁ;& Jed2 1= 8 % 15 % 22 % 29 % 36 %

* %ok 0.7 £0.19a 0.9 £ 0.36a 0.9 £ 0.42a 1.1 £ 0.40pb* 1.0 £ 0.38a 1.1 £ 0.47a

g 10ml/ = 0.9 £0.27a 0.9 £ 0.34a 1.0 £ 0.41a 1.2 £ 0.46ab 1.8 £ 0.90a 4.4 * 345
25ml/ = 0.9 £ 0.28a 0.9 £ 0.25 1.1 £0.27a 1.3 £ 0.35ab 1.7 £ 0.57a 4.3 £ 351a

(em) 50ml/ = 0.8 £0.29a 1.0 £ 0.68a 1.1 £0.49a 1.1 £ 0.36ab 1.6 £ 1.30a 53 £7.20a
7oKk 0.8 £ 0.29a 1.1 £ 0.45a 1.4 £0.57a 1.7 £ 0.652 2.0 % 091a 30 £ 1.11a

* ¥R 44 (.55 4.8 £ 1.100* 4.8 £ 0.84c 5.2 £ 0.84b 52 £0.38b 6.2 + 1.48c

10ml/ = 4.8 £ 0.84a 6.2 £ 1.30ab 6.8 £ 1.79b 8.0 £ 2.00a 8.6 % 1.67a 9.0 + 1.58b

F i 25ml/ = 48 £ 045 5.8 £ 1.10ab 7.2 £ 0.84ab 80t 1.87a 9.0 £ 1.00a 114+ 1.82a
50ml/ = 44 (.89 6.4 % 1.14a 8.6+ 1.34a 74 % 1.14a 8.4 £2.07a 10.0 * 1.58ab

p RN 44 (.55 4.5 0.71ab 6.4 £ 0.55b 74 £ 0.89 74 % 1.14a 9.2 + 1.92ab

* ¥k 521223 6.0 = 4.31b* 7.5 £ 3.96¢c 9.1 £ 5.46b 6.4 £ 2.40c 7.9 £3.23b

ks 10ml/ = 4.8 £ (0.35a 12.7 £ 10.02ab  37.0 £ 38.02abc  71.8 £ 56.76a  53.6 £ 21.99b  25.7 £ 8.81b
o 7 25ml/ = 5.5 £ 1.70a 159 £ 5.19a 589 £25.69a 110.0 £59.74a 1073 £ 40.37a 113.8 * 15.68a
(cm?) 50ml/ = 35 % 1.7% 153 % 5.28a 477 £ 1645ab  78.6 £ 31.55a  84.5 £ 34.60ab 109.9 * 27.90a
3ok 39 £ 1.36a 10.5 £ 1.65ab  28.7 £ 12.25bc  68.5 £ 28.33a  70.5 £ 32.09ab  93.7 % 39.19a

EIRN 1.5 £0.33a 1.6 £ 0.54b* 2.0 £ 06lc 2.1 £0.79¢c 1.9 £ 042 1.9 £ 0.40¢c

$E 10ml/= 1.6 £ 0.35a 2.3 £ 0.83ab 4.1 £ 1.96b 4.9 £ 1.88b 4.8 £ 1.30b 3.6 £0.38b
25ml/ = 1.6 £ 0.34a 29 £ 0.6la 5.6 097a 6.6 £ 1.35 6.4+ 1.48a 6.6 £ 0.62a

(cm) 50ml/ = 1.4 £ 0.24a 2.8 £ 0.60a 5.1 £ 0.84ab 5.8 £ 0.84ab 5.5 £ 0.90ab 6.5 £0.77a
p RN 1.3 £ 0.24a 2.8 £ 0.48a 5.0 £ 0.70ab 5.6 £ 0.89ab 5.4 £ 0.79ab 6.0 £0.82a

* ¥k 0.6 £ 0.20a 0.8 £ 0.27b* 1.0 £ 043¢ 1.1 £ 0.90c 1.2 £ 0.26¢ 1.2 £ 0.29¢

n 10ml/= 0.7 £ 0.26a 1.3 £ 0.58ab 231 1.15 2.9 £ 0.94b 29 £0.770 2.4 £0.20b
ol 25ml/ = 0.7 £0.13a 1.6 £ 0.38a 32 £ 0.65 3.7£0.79 39 £0487a 3.8 £0.37a
(cm) 50ml/ = 0.6 £0.17a 1.5 £0.33a 2.9 £ 0.32ab 3.1 £0.27ab 3.4 £ 0.39ab 38 £0.57a
3ok 0.6 £0.10a 1.2 £ 0.18ab 24 %033 ab 2.9 £ 0.28b 3.1 £0.53b 3.7 £ 0.80a
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5.

6.

HI~P ~ F R T > 2004 0 425 § (Parthenium hysterophorus L.)
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B P E ~ F A 0 1988 L BATIF G 4 R -4

FEA) 288 4L s 41(2) - 95-101 -

4. Javaid, A., S. Shafique and S. Shafique. 2010. Seasonal pattern of

seed dormancy in Parthenium hysterophorus L. Pak. J. Bot.
42(1):497-5083.

Chauhan, B. S. and D. E. Johnson. 2009. Seed germination and
seedling emergence of Synedrella (syndrella nodiflora) in a
tropical environment. Weed Science. 57:36-42.

Navie, S. C., F. D. Panetta, R. E. Mcfadyen and S.W. Adkins. 1998.
Behaviour of buried and suface-sown seeds of Parthenium
hysterophorus. Weed Research 38 : 335-341.
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