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Abstract

The thesis aims to study the seed eco-phsiology of Ageratum houstonianum Mill.
and Ageratum conyzoides L., including how the germination was affected by various
environment factors. The second propose of the thesis is to explore the possibility and
method establishing these two weeds as cover plants for fallow land field.

Both the seeds of A. houstonianum and A. conyzoides were low in germination
percentage under constant temperature; the percentage was higher under alternate
temperatures such as 30/25, 35/30 and 23/13°C. The base temperature (Tb) for the
germination of A. houstonianum and A. conyzoides seeds were 6.4°C and 6.6°C
respectively. The thermal time for seed germination of A. houstonianum was 70°Cd; for
A. conyzoides it was 72°Cd. High water potential affected seed germination. Part of seed
of A. houstonianum still germinated under -0.8MPa and 25/20°C regimes. Seeds of A.
conyzoides were more tolerate to low water potential;, some seeds germinated at as low
as -1.0MPa. The seeds of A. houstonianum required more light photons to germinate
than those of A. conyzoides. Under light and anoxia condition the germination
percentage of A. houstonianum was higher than that of A. conyzoides. Soil pH showed
the same effect on seed germination of both two species, the germination percentage
was highest at pH7. The seeds of both species were not able to germinate at burial
condition deeper than 2 cm. The lower the temperature, the less depth the seeds might
tolerate in terms of germination.

The base temperature, base water potential (Wy(s0)), hydrothermal time (Oy1), and
base water potential variance (G for seed germination of A. houstonianum were 7.0°C,
-0.436MPa, 25°CMpa-day, and 0.316Mpa respectively. The seed germination model for
this species was: Probit(G) = [W-25/(T-7.0)Tg-(-0.436)]/0.316.

Under dark germination condition, the exhumed seed of both species showed
conditional dormancy at the beginning of burial experiment; the dormancy was higher in
seeds of A. houstonianum. Dormancy profile were different between burial experiments
initiated at different season. Burial experiment initiated in winter upland showed a loss
of about 35% in seeds after 6 months burial, and 70% after two years. More than 70% of
the buried seeds remained germinable after 4 months burial; however, there were less
than 10% at the end of the two-year experiment. Burial experiment initiated in summer
upland showed a loss of 10 and 15% in seeds of A. houstonianum and A. conyzoides
respectively after 3 months burial. Less than 20% seeds remained germinable after 6 and
3 months burial for A. houstonianum and A. conyzoides respectively. Burial experiment
initiated in summer paddy field showed a loss of 5 and 8% in seeds of A. houstonianum
and A. conyzoides respectively after 3 months burial. Less than 30% seeds remained
germinable after 8 months burial for both Ageratum species. The disappearances of
seeds were slower and the germinability higher in those seeds buried in paddy field than
those in upland field. Both species showed a peak emergence in October each year.

Monthly plowing treatment showed that the seeds of both species could emerge all
year round. In the field the emergence percentage of the sowed seeds of both species

reached 80% after 3 months. The plants of both species grew well when sowed in March,
111



June, and September. Field covering rate reached 77% at 60" days after sowing. The
growth appeared slower when sowed in December. Seed number produced by a single
plant varied from 3000 to 7000 and from 2000 to 22000 for A. houstonianum and A.
conyzoides respectively, dependent on the sowing month. In a flooding rice field, a
sowing rate of approximately 1300-1600 seeds (0.2g/m?) of Ageratum could grow
80-100 plants after 4 months at rice harvest. Volunteer Ageratum appeared after the
harvest of the 2™ rice crop had a flowering period of 45 days, and 80 days for those
appeared after the harvest of the 1* rice crop.

In autumn crops of corn, peanut, sesbania fields or let fallow, sowing
approximately 300 seeds of Ageratum (0.05g/m?) resulted in 89-124 plants and could
reach full covering with a flowering period of 60 days. While in spring crops, the same
treatment resulted in 57-93 plants and could reach full covering with a flowering period
of 80 days. About 58-116 volunteer Ageratum per meter square appeared after the
harvest and plowing of the autumn crops, with a full flowering period of 45 days; while
for those of the spring season, 66-90 plants appeared with 72 days of full flowering
period.

After rice harvest, more Ageratum appeared in the fields that were managed with
shallow plowing or straw-mulching than that managed with straw-burning. In spring
crop of corn and fall crop of peanut, burning the straw after harvesting also reduced the
appearance of Ageratum. In a stand mixed sowing with sesbania and Ageratum,
Ageratum could be able to grow quickly to cover the farmland if the sesbania be
damaged by pests, according to the result of sesbania cutting experiment.

Key words: Ageratum houstonianum Mill., Ageratum conyzoides L. , seed germination ,
seed development, environment factor, seedling emergence model, seed
ecology, temperature, seed banks , landscape plants, field establishment
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Table 6-1. Effects of sowing months and growing days on the growth of A.
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Table 6-2-1. Effects of sowing months on the agronomic traits of A. houstonianum.
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Table 6-2. Effects of sowing months on the agronomic traits of A. houstonianum
and A. conyzoides 128
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A. conyzoides population at paddy fields after the harvest of the 2nd rice crop
(2004): ANOVA table 129
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Table 6-3. Effect of seed sowing rates on the establishment of A. houstonianum and A.
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(2004) 130
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Table 6-5. Effect of seed sowing rates of Ageratum before planting of upland crops on
the growth of Ageratum during the cropping season (2004, fall crop): ANOVA
table 132
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Table 6-6.1. Effect of seed sowing rates of A. houstonianum before planting of upland
crops on the growth of Ageratum during the cropping season (2004, fall
crop) 133
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Table 6-6.2. Effect of seed sowing rates of A. conyzoides before planting of upland
crops on the growth of Ageratum during the cropping season (2004, fall
crop) 134

267 MFERa (v R A RAR TR EE A T EA AR
ZZRE %S 2472005 £ 1 7 #A)

Table 6-7. Effect of seed sowing rates of Ageratum before planting of autumn upland
crops on the growth of Ageratum after the harvest and plowing of autumn crops
(plowing time: January 2005): ANOVA table 135
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Table 6-8.1. Effect of seed sowing rates of A. houstonianum before planting of autumn
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Table 6-10.1. Effect of seed sowing rates of A. houstonianum before planting of upland
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Table 6-10.2. Effect of seed sowing rates of A. conyzoides before planting of upland
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XS E RN TAR R FE T LN R R B ha
ZZRE L% 2472005 & 7 1 #£A])

Table 6-11. Effect of seed sowing rates of Ageratum before planting of spring upland crops on the
growth of Ageratum after the harvest and plowing of spring crops (plowing time:July 2005):
ANOVA table 141
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Table 6-12.1. Effect of seed sowing rates of A. houstonianum before planting of spring
upland crops on the growth of Ageratum after the harvest and plowing of spring
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crops (plowing time:July 2005) 142
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Table 6-12.2. Effect of seed sowing rates of A. conyzoides before planting of spring
upland crops on the growth of Ageratum after the harvest and plowing of spring
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36-13.- Wokfelcffiin MEMS NHES RS A TR BI T
2. 72 52005 &)
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6.fak & (pH &)
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c F AE MR T RS rAE > F B BT E <R A sl
mF femkz R A LnadEd L (% 1990) -

7. A RS ER
I AT EREES S A S A R BT e e - kw2
B P AR R R R F.9 £0-0.05 M(Young and Aldag, 1982) o #F 4 & ik 4
+ 7 IR LB 5 T (Pons,1989) » H 4o Al FLAEF ST R PfRE T AL g1 eE
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B Brenig % 3 M (Hilton and Thomas, 1986) - @ ¥ %F% Chenopodium album
(Saini et al.,1985) %2 Ssymbrim officinale (Bouwmeester, 1990 ; Hilhorst,1990)#& +

SR Y FRAEF P AR PERRERFLRIFT AL R -

FORRehF & g1t 7 g R R & f# fﬂfr%%rﬂfxm' EFF2- 5 B3R
G K,éft ¥ F - & 4 4P £ 0% (Arabidopsis thaliana) 0 ik R (Baskin and
Baskin,1983b ; 1985b) » @ <8 ¥ z% g - # 4 ¢ f~ Ambrosia artemisifoliafé +
R (Baskin and Baskin,1980) » % # & & S g3t b = e 4 S H R A o
- L AT EED NI F TS FF Aok AR N EREF
ok E S PIAES  ~ - R o Karssen(1982)» # I 0 § it &g F £ 2 (hR I
L S e - X EFF IR TR fREF AL ¢ B G £
RARARR R 1B FIF 0 HE gy BB Y o

Baskin and Baskin (1985b)# 7 » 45 1 % & {4 cg & g1t 1 LR T+ RR&F
FTHERFF > ZELEI FRRFRATRIEF OHRREF T I NG T
i F- EARFIeF AR THLE - EARTFEIZABEHFL 0 THT
E H MR R 0 o v % & B {4 3 15 * (Baskin and Baskin ,1978 ~ 1986 ~ 1987a) ;
AREA L E - AL RIS A RREER 0 B F PR RAPE o 3
BTt ZRTHF P LDt MWERERE 2 T ¢ s ¢RAE
= Z =R 0 4o 2197 (Arabidopsis thaliana) (Baskin and Baskin,1983b) ; & 2. &
THEBERIALDTEERBREIHNEAF TR ERYAIFT > T FE - S
R > 4oF¥ & (Ambrosia artemisiifolia) (Baskin and Baskin,1980) « & ~ § £ 7 eh{l
HEF-F2RET2 5 -REFT AP FT-E2 0T XIFSERVTFRA
BHEFTHNERG A FERLFEFF AR B d R EF T IR E-
ARY - ARIRETRATFT > VA FLLFRAT A - A RR O R
FPPEEARFVYREMAS AL £ % Y > 4-Solanum sarrachoides (Baskin and
Baskin,1983a) : % - MHEF T L F- EARTARAFT L F- £ 4 3
FERIF TN F - F4 T A FRAN 5 R EF T HE - E4 T
B+ eF T st IO RR O FEF TN &r%(Capsella bur sa-pastoris)
(Baskin and Baskin, 1989a) o ¥ *t3 - g % £#4 %% > 2 ¥ AP B & KRS
GRRAF - F ~ 3¢ 5 SR S8 KRG ﬁ-‘u?é— B RAFE KRR 7
£ 2% 4o Y E & 5(Rumex cripus )(Baskin and Baskin,1985a)
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#1979 # Totterdell and Robert,T&:fft M- BEG R w B R AT RR MG
oA D R &ﬁ*f]#ﬁfxui BRFE - ARRHMTE AT o ¥ - 3 G > Baskin
and Baskin (1980, 1981, 1983a, 1984a)F 7 # % 81 > iFX 7 ik A+ > 27
FTORRFZRED - R BRROET N F T AR RFRRET A RRERIF
i+ 0 F Y R R B F o Bouwmeester and Karssen (1992)#-ig 4t w0 4 i 2
REGFR R F T ERFFOMELE > o BERD- M- 5 ki E RF:
B AT AR RCCRE TR R P T - S a0 BPER LB
BIPFTRTEARNEY ) TLRAFPFTEESDERMYE PR - E 2 Y
FF S AR T RPGRE > S R MR P RITY ERRE RO b
BEERPGRE(RARLRETd A FHEAFEDHEF A RERTOETIELH
AR Rt A0 FRASHK 22855 A 38T EAL riﬁ:*%‘fﬁ_
FAEFT O FEXA RO RERAACERIFTITER ORMEFE A2
ﬂ*%%%?:ﬁ%ﬁi—ﬁﬁ%?’%i\%#ﬁ$ﬁﬁﬁﬁ%fﬁ4é%:
KRR BERE R AR FRRE S XA 0 FERApIN  RfAF 2 B =
LS T i%fﬁﬂ%f cotria R MBI B SEE YA

R R LR A T S TR

FPR2007E ¢ B R FEFAUF AREFL FAIE PRI PF* LT 2 4
BANPpE LG b] o BRE AN BPREDRT AT > Ay FE S
PN e A B T I EEPR DR TG AT fE 0 K B Y RS
gl RSN AR RE IR Pp o

QY - EA R - BEETTET 0 A SEE ] F SR T
% ( Baskin and Baskin, 1985b; Roberts and Potter ,1980; Roberts and Neilson > 1982 ) -
X AFARPEFTLE > GHAARNIEY > AR IEBEIRE T HEE R
PSR 53 - ey & ¢ (Brenchley > 1918; Lewis » 1973)
ey F e pPgF Iy XA AL F B2 RB TS R EHF (Baskin and
Baskin,1985b) » j & faF S RFEL F KRR YR > I EMAF B 0 X L AR

i RRMET W REFRR SR EFEY c wffF FEH T 0 AR E
oAt ® (#01982) c o i cnfdi @R b o X2 LA R T E A
FEEET RS R o JIR(1968) T S A 2 S ¢ drisdk o e ¥
35f5 0 @ B ABR G FHE TS LF LAk 0 B - R ke
e AR A R EERRY 4 AP F P ERREY
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FIME R T BRI FSMEF T ERT ot L ST Ea g E NG
PRENR BRI E R 0 e A BTG SR fE 0 A i g sk

% - F 4 &) (Ageratum houstonianum Mill.) % & 7= & 4 [ (Ageratum conyzoides
L) B A4 - #2 X hfid  spielppho B3 2 2HB2LHS 0 7
SER L EHI DBITRT S, SRS RT B L 0 A5 SHTE TP M
HLURF AT LN T2 - » d fifibhith L Ao -2 9708 50

Br AR S B L RS R BRET T R AT R T B

i

EHREFETEARRS KT EA A RETAEE AP R tdmdE? >

al
—r‘
i
o
ey

GRS 52 R AV RP RS B ’rﬂ“%ﬁrﬂguﬁﬁ
FHGRRSF g F TS o A RS S LS - Er 5 YT

—EEEFFVREL - RA RN R FFEE Loz A 5T AR

FEGR AR RS T o RE B DRI S AT AT LIE S
T2 P BLEP(Z K FEE A B EEA) AT E D (T2 24 TH 2 H0F
Lk (T A Wd R LT H < HBE AR R, - A
42 TR o

% (1978) # 3 W FR AT 0 FRE 50.15g FRAES £ 5030
g #HAFRO0S cma 7 3?‘58% HRFFERL cm BT F R F24% 0 A0 TTER &)
FoF 5010 g F BT £220 g HAFEROS om0 F T F 5 60% HBFERL n
Pl T H R F24% o @ d BREA G SFTHE T 7P BRI L ma -
Euw £ (BEHE, 1997)

SREAMRT P AR LAY, KRS B AR E L RY FAEES,,
AEAFZ R EEY, HAEF 2T R A & ApHES5-9% ¥ % 7 (Shoemaker
and Carlson,1990) ; &4 &% B T &+ % 7 5% 14 (Carpenter et al.,1995) ; Mg
IOOCJfé_—? # 7 5 ' i< (Thompson and Cox,1979 )« & =& A g R ik £33 &7 0%
P2 gL > g2 ivH 2 % (Singhetal ,1989) ~ % ¥ Y A A2 psE L4 €
#§ 4 (Ladeira et al.,1987) ~ %3 % ¢ fF T4 § i 2 »c% (Liang and
Huang,1994) > & 3 M A fRe i F 2P F &M 2 FREFIF T2 222 G F2 #
R NG P SR = IR PP S s A

3

HEEAG LT BEH 1E2 T4 RALTH > AR SR 1911
11



dp A RSIE(RE > 1976)- ¢ TEA G4 s F5l e AT iRy (F
Bo1997) HBIEHHE >0 F % d (K ERAH) 8¢ (v TEAH )
Temad o213 (1978) FL R A BRI S fidpd > K¢ FAMES TF
AR E L Y iAo HAES T Fe L R > A ERE
AR 0w (1982) LR ey i mdy o A H (HEEs )
AECTHE LW RF  HA R 2 Rg S G TR R AR DS
AT AZ AT 0 A RS A AR TR > g THR AR R
‘> (Singh et al.,1989 ) - z“f PR S ARy 2 rﬁf rehk (3 2 1982) &7y >
MM BT AT AL AR P RELIBRET RS ML AL
Lo i ABRTES 0 AU RE RIS R 20 R REHS Ay

<K

BIFTEFT2HE P LR AT AT LR IEE RIS T A

12



Jit
s
i
bk
:\.\
@
%
P
o
~aif
L
™
@

I A BB IZERCTREER KA T ERPNAE SR ERT
RERAT A FEFER AT P RFR LR S SRR S TR HR

CoBETRA G 2 ERE S FLFEIR I EE RIPF AT T ST

IR s N 1972) -

FHAF A EFT MG A RRRFSFZE A (GRER > 1988) 0 B4
T 2.4 (% F > 1989) 4 4v(Cochran,1974) ~ # 3% (Jacobson and Globerson,1980) -
i# ¥ (Bedford and Mackay,1973) ~ £ * §2_ Dactylis glomerata L.j¢ & f& +
(Bretagnolle et al.,1995) % § 8 iF A f - Lol P X AL gI4R 7 k2
W2 o+ A BFT2HG FHATEIRIEAT A EF TR M
F % (1999 7 # #+2 = ¥ ¥ (BidenspilosaL.)& « i & £ ¥ (Bidens pilosa L. var.
radiata Sch)#y ) & %KF1“6%~%ﬁé€iWﬁ$5%ﬁ4$£%%?54;
FI2(1993)F M E22 A BT RETHERLAF SRA BT 424
FHE® A B30 X R G 18-36%2 T 0 B iT{l 46 2 ¥ 23] 100%

T AT ARPOLFEHAREA MBS RS B AT A B EHRE
BIERFT RS 2mFipy e Mo £ RS <P BT 2 phiE o
Ho BERAABEF BT FT 225 EF 8- H2 71 f20

MR E
(= )ids R
HEFERA S CEAMMBT 2004 &5 LR FLFFER 0 1
Fo BT A BER BB R R TEL N TEAS 9 RS M
Bz foft > el iR F RRAA BB 2:4268-10~12~ 14>
16~18+20+22+24-26~282% 30% > & BA#3E4 > & LAFH 5 F 17
MisEXREAS 2 HREL Tt RS L%k 30 CHaIcE 72 0 B

13



GO RS T A R A Y R

(C)Es% > B E SRS T T R F T R

IBARTL AR AES BERAF BRI AF A HRERZTR)ZER
(MFpE s Him)o

2B R R BT 2F T RS BE S R BES & A
BT o BhniT(8 2-30 X TR B R A E T R% o BeH R 2 E R
(CRD) > & AJB €45 35 » ¥ 15x3=45 B %30 & - (g2 R R
2520 C % PR 8 | F/2 % 16 | BFTRTH T iE%R) RRPFETEINE
BHETHFES R o F AT R 2mm TR ¢ Y e

MR

RIFTIHF TR L AT b RABE T2 A5 o
Tiag i picd 3 BT AT ERFT TE BT IS > T A a3 E
Log 5 p = ZfdN
X e
fpAEr dxF 283 ¥k
d:# 1 < &
N: i g% *7'“7};@_—? #*
# 7 i 5 4p #(Maguire,1962): 3 ¥ i# & 45 #ic(Germination rate index)
=S(f/d)(# 5k )
(m)F3t a7 2 F B TR R MR KM SAS i E 22 T30 s {RE iR L2
T4 B 2 # > T * Excel 3§ B

= 3%

HER G EEA BB 230 A A A HEREEL AA(F3-D) LR
(B 3-2)2 TR(R 3-3)2 % T2E > 4oBl“77 > d BIF B i 2 sk A+
FAHRRAR T LSRR e TS A R N B R 122 14
AN ERETRGRIERET A AR 42 ERET A R E G

i‘aé\t A%, ¥ 41::'1":_}«” 20 % t5 ~ @ Fo3% 16%?§E€_%\%&ﬁiﬂé\?? 7, 44
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Mt BEAGBEFFREA T AT 0 KITER BRY TTEAR A9 E 001
o EFZERBTRAZRG L o EF U AR RETR)S AT ET R TR
A2 A ALY A REAMBEF B E LRI TROE 4R TR
Toom AT A BRI TRAABET PN BRSBTS AR R R R
B)ZETRFEVPI(EL)RT S -

ey R G PRERT FT A 20 d B34 1369700 F
FATREF B TSP Beni e 0 K ol WER AT T F o BREH Ao K 9 F A
GBI 274 A B A EF TS BT ORAAIRLEFFT S o

l|

Faed o0 TERRDFET F T NG 207% KRR A SE T FTH5

A

45.3% < B FIB 751 % 16~30 % o % ~ 0 F K 0 T S0 & 80% 1 b chi
o phpEfa s B R HE B Ran k0 F A AT A B e

TG T PBRETTEAM A TS 60X hT T p 6]l X T F T
30% 3 L36% cqmd CEAABITRL O PTIHFET p s 981 TR
830 % eI 562 0 FAMEEFR P Heehsf e o B DT IOF T P T S
48 IR % (B 3-5) o

faF 2 3 T FAp BT ER P Bend e 0 BT S G B 4 A8 K ()
3-6) c W EAM BT H 6% A+ 28T @ Fh BT EFR TP B 4o}
ﬁ%m%%’f&%F£%30%%ﬁ+;§?$éﬂﬁ$’éhmoaéﬁié
A FREDOEGEL AR F 6 B F T S ETEFR P &
fded R4 TS R AREER0X 2 FIFETEFEIEAS 0 597

PR 2 Ap bl fedie > — 5 AT AR A 2 L BIB R R Ap M A 4T
R N SO ﬂ&oﬁﬁiéﬂﬁiﬁﬂﬁﬂﬁi*lﬁﬁ Bz 4nh > %
¥ BT Mo #7388 785k pRE- L2 FFTES
%&?Eﬁﬁ‘%‘%i%?$?ﬁﬁiﬁﬁ‘%‘%?$£%?ﬁ$%$?%
AE BT FTEFRhEE LD REFTF BT RSk FRLE
Kooa TRRFTPRFEEZTINF AN BHLIREFTE Sk TR

FYF)REARF AN > THF T AN EARRE T OE T kLY
FEAM(E 3-132) -
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Fig. 3-1. Cumulated dry seed weight(g/1000 seeds) of A. houstonianum and A.

conyzoides during seed ripening.
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Fig. 3-2. Changes in the seed length of A. houstonianum and A. conyzoides during seed
ripening.
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Fig. 3-3. Changes in the seed width of A. houstonianum and A. conyzoides during seed
ripening.
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Fig. 3-4. Changes in seed germination percentage of A. houstonianumand A. conyzoides
during seed ripening.
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Mean days to germination(days)
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Fig. 3-5. Mean days to germination of the seeds of A. houstonianum and A. conyzoides
during seed ripening.
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Fig. 3-6. Germination rate index of the seeds of A. houstonianum and A. conyzoides
during seed ripening.
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LA3NETEAMAT ARERE LA ) P TR 2 A0Y Gk
Table 3-1. Correlation coefficient among seed size and germination of ripening seeds of
A. houstonianum

A B C D E F
A [1.0000
B | -0.5772* 1.0000
C 1 0.9629** |-0.4778 1.0000
D [ 0.9407** | -0.3244 0.9335** 11.0000
E [0.9734** | -0.5561* 0.9028** |0.9273** | 1.0000
F 1 0.7855** |-0.6821** |0.7442** |0.7238** | 0.8166** | 1.0000

A: germination percentage, B: mean days to germination, C: germination rate index

D:1000-seed weight, E: seed length, F: seed width.

*, **: Significant at 5% and 1% level, respectively. (n=15)

% 326 TEAGAEF Y RiEALE

SOl BEE TR 2 AP Gl

Table 3-2. Correlation coefficient among seed size and germination of ripening seeds of

A. conyzoides
A B C D E F
A | 1.0000
B | -0.4089 1.0000
C | 0.9837** |-0.2925 1.0000
D | 0.9764** | -0.4640 0.9507** | 1.0000
E | 0.7669** | -0.5600* 0.7290** | 0.7477** | 1.0000
F | 0.8370** | -0.7690** 0.7673** | 0.8939** |0.8205** | 1.0000

A: germination percentage, B: mean days to germination, C: germination rate index
D:1000-seed weight, E: seed length, F: seed width.
* %% Significant at 5% and 1% level, respectively. (n=15)
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e 3
BT it 50 %ﬁéf’— AETS FP B AFRE/IF TSR P2
IS J@bf;é_—? SIUFHEA & KETIET SREGAATE AR
BRI EFF T L ER{E(FE 0199 AT P A HEES G BiES AT
Hal6 X AR AT REFTIA PR SO RE RS o a TIORY
POHCER T R ez B BT L TI0E T P SRl MR R B T @S
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SO
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ﬁi"i?f%“ﬁ?é%ﬁxii‘?ﬁ%ﬁvﬁgéc’ L F] ¥ e ;%@,}P\P\ag%\/’,\‘
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h,zg _§W

SRR R e e R A AL = LEE L

e
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1*4..

*MEWﬁﬁiﬁ%?B@wﬁﬁ%?ﬁ&ﬁﬁw&ﬁ@wblwﬂp;gﬁ/ﬁ ,
Rao and Jackson(1996)F 3 B A Ak~ F E (19997 1 A B Bl £ 273
BRI THEF 2 F T FEER A A e B REEF C AHA B

RAE T2 PR T T R

BF S BT F2 kA g A2 £ A FRE R AR S R
T it 3 #5s (B0 1972)°Carcalho et al.(1981) % Dharmalingam and Ramakrishnan(1981)
FREARRLE A AR ET FRF 20 B S FE1993) T B A
BTl fd S8R A+ AL F T F4%F - Samarah et al.(2004) 77§ Fsx &
7 e fA+ %\&’Uiip B T E A BEIFIARARL BT IEF G 6% A F
§ Bihd T EF T FRE 100% % iv(Cochran,1974) ~ 3% #z2(Jacobson and
Globerson,1980) % ¥ % (Bedford and Mackay,1973)2_ f&+ 441 ¢ > 395 &+ ~ /]

A~

FXEELIAAM - GFRA9F L FEZTE S CRETEF S IESF <)
% 5 & & Ap B Rao and Jackson (1996) 7% 45 -k fefd+ 4 ¥ & gk ic € &
TRFIAELFT IR c AT BT IR ARLAFT A ER
BETRAFTEIRM > TREFARL P T F ARy o 8 TOg Y p ks

FRLFL (M THRIBETOFTpEARE PR PSS T4 A
EH AT Aar 540l X P RF)2 FIEFARE » Hporpr iz 2 A A4 4% 5
A REBT AL AL A REFT A BT F T IR I AT L RF L L
BT PRI UG TR o

SR EES RBRES  ERBESESIET B ERE T TR ET
e BB E RS0 2L gT I REFFT A o



—_

Srd RBFSHETE TELHBTE T LB

HIEEA B E G TR RAT BACE RS > F ST Y MARLE
T2 - > A FREFOTH A HF - Fr TRV AE G A A S

HEZZ R S RBFFTENI2ZERTF)E -

(Dyer,1995) »
PFRTAF A REBR T2 T RN RINIRERAR 2B R
PEBFFTORRFRIRE > AEFPOERFEFY BT T FE AR
(Koller,1972) = + -k A § Ben@ it » 2 AP EBI I Hpfidg - 7 2 €D &R
FpifES pi Y chpE A (Roberts, 1984 ) f65 3 Y iAz? 4 3 kivz R 1§
By 2m R kA B  RERIFTRAL S - HF AT HRT
L LR A LB AR BTN LA RS fl BT
Y FEREERAER 2 B4 a 7% (Gulzar et al.,, 2001) » % F_iRE & Fr |55
iy 7%+ 2. - (Macdonald et al., 1992) # fafEd 5 44k 2§ 2§ #7R2 3
Foo kBB EF L ® s L€ 2 LF (Pons, 1991) f8+ % ¥ ife e T i 2 £

AR Y 0 F R RRFF ORI REIERFIR O P TR F TS

-

TR DI VE AT FORET AN T 0 B S HAET ofS EE R
Eovuxr>ai o mT 5 (Benvenuti and Macchia, 1997) - 7 | 2. 4 #=
gerazd B 4 [F > |4 @ Campds radicans 2 Pueraria |obate f&+
52 =% % pH 5-9 2 & (Chachalis and Reddy, 2000 ; Susko and Mueller,
1999 ) ~ Scoparia dulcis &+ % pH & 4-10 T * % (Jain and Singh, 1989 ) ¥ ¢t
Dogfennel 2 Yankeweed #&+ ¥ & pH & 6-10 2 FF# ¥ (MacDonald etal., 1992) -

BIREREERERTBIF T o 228  BIBI 2 FTFL L R
ﬁﬁ?iﬁ‘iﬁi14?%&5@41%@032i&ﬁ6’d%%:**g
PAEAR O BIRFLBIRATIE S w2 F T AR TR PP

.

(Cussans etal., 1996) o 22 + &+ 7 it » X |3 B4 P50 § 3 FRARFE
BP RS AL S GBI ERRAI PR A EEROE L
AFFTEIRRAFIFTEIE > 2 ANEBRFFER/FFT O %
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MR fEF A TR JIF BF Solic o RECRES AT g T RS S A iR TR
%]+ 5 %% > 3% 4e Covell et al.(1986) ~ Garcia-Huidobro et al.(1982) 41 # 7§ ¥+
WS F T R &N g 5 #5505 Vleeshouwers and Bouwmeester(2001) 1 # &
IR kR B FE R RRE S T h% 1L Bradford(1990, 1995)#% 11 #
RBE RS F T RS B RIS -
## # Or(thermal time):
AR P TR AR AARR T I FT PR F o 25

O1=(T1-Tp)H(T2- To)+.. H(To- Tp)+... H(Te- To)
Ty 2 A#ER Toi&xpTHER -XFpEAME > Or=(T-Ty)x te
@ Garcia-Huidobro (1982)4p 41 » f&+ ch3 T 5 § R R 2 B & - BN >
@ Covell etal.(1987) { - #4p 1 & b+ i 315 ¥ 47 F 0fp #(01)
R BE AT o F)p S E S S @ (probit)fE e {8 0 T T
Probit(G)=K-+(1/6) x0r— (1)
G=¢4 |+ #7F
o=FEF A THRERLE
£ H#(DE Or=(T-Ty)xt & > v F 3
1/t=(T,-Tp)/((Probit(G)-K)/c)------ (2)
@k (hydrotime)(Bradford,1990,1995) :
AT RRE PR KB RHAAAS R I F TP E o 205
Ou=(V-Yp)+(Wo-Wy )*... (Wo-Wp), 2 ¥ Wy 5 hd#k% > W55 p k% o %5
Pk ik o Og=(Y-VYy) xt -

Gummerson (1986)% Dahal and Bradford (1994)R| 2% & w & f#F #2 @-k & >
# -k £ B @ (hydrothermal time) B A » % fEF “TALT TR BLE B 22k HuAziB A
HERBAHANEE > TERFABE > PRBERIFT P » THEL LR
# 8 & Opp(hydrothermaltime) > # 2 38 40T
Our=(T-Ty) (Y-Fp) x t--—---(3)
drk KR BERF D - wehr 288 AT ﬁhg;@ T oo

A

¥y, = Probit(G) oy, +¥) (s0)
Owp = A K5 %
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Wy s0=% 7 5 iE 50%PF 2. LAk
A2 F M RBABE SN A AT Y Y
Probit(G)= ( ‘P-@HT /(T—Tb) to- Y, (50) ) /G\IJb----(4)

te =% AT F BF A e fi

()~ FFH T B i fie

Weibull 4 i ek & SR * 1 F A3 b o 18 RAER i 5§ rRchii it

7 ¥ 4 (Brown, 1987 ; Dumur et al., 1990)

Y =Mx (1 —exp (-Kx (t-2z)"))

PR M(BH T F) s z(5 - RS T 0 TR ) (PR S K(EF T

FH ) (B B T FH ) B ddcit 7 o M ez i kit R
Bl K s S AR B oo A S8 BSR4 F A

By Avihe B VRR T W AR

2)~ ok AAHER

RFREP R TEI O TEI R BE A B OB RERERF 2
Q) el BRPAHER Ty FEEF AL EPRAER TSP A
A e

()~ BT FE 50%pFPRA KT (P 50) ~ kEFEEOuDE kK F %
(Oyp) :

BEOAAER 2TV B E YT S 50%PF A A# K E (P s0) kEAHE
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BRHRpEeE AT, d vy o38@) PRI EEF R IARLT > ek AHRBE
Our) » B E N Ogris > P REFLINQ) FEEERE > FEL G & RLT 3 foeh
RBFREPFATE DN REE b %3 /oy A a B30
Wy s0y/0wp > £EE (8 0 TF R W50 Our & owp 0 R1EF ¥ 2504,
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B (pH B )~ A RRK S BRI FF T R T dF v i i'i’;if%fé_:* #
T FBEGUIER 0 - T RETTE Y TR A RS T R R
A BB 3 E BB ET o

Sl Rl e
R 2
(=) B A

AEFHATZ AL 1999 & 10 2 3 2000 & 2 P BB AEERCHE LS LK
PRk SERGREETEA G 0 TR BT RRERT o ¢ SRR ATEE
o AEicRfY R IS AL SR GRRED 109607 o £ ka2
ﬁﬁA%m’@ﬁ&é%%%**%ﬁ4£%?°%ﬁ4ﬁﬁ*%%4mC$$@
A U EARRTIEE B KR EEAE CBRABER S X 5

pPHE B FER HETEAN 20 TERA AR F T LREFERFFTHN 2

BT FHE O TERARAIF T IR E AR A28y 0 F T

L% 7% =n/Nx100%

d: e = ik
fripBisryn 2872+ ik
(Z)~ Bt A 45 52

BT SAS THREETHAE S A4 Y B BEFAL R PIKE

(Least Signigcant Difference Test) » 14+ #d2 T35EF L B o

BERFFHETERHE S CER B AT T T LR
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(=) BERHEETEAMZ2 9 FEABATHFT 285

Bb F B HITEA R CEA AT A B[R 1051552025530

352 40C% 7 #AJ2 » $4F 71+ CRD k3 3 £4F > & €45 % » 50 3p 48+ > e

PAE#HY BEFTRRF ARFEEF T AR > A 2R D 2 mm B

TREAE L HFT ARSI ML Rz > 5P E 21 % o
BEHERS > R TASNRNEWFETER -

T 35 5 pF Y (mean germination time:MGT, ¥ = % % )(Ellis,1981)

Eolbtoon)
MGT= —— Ao
N

t Bk fs R ¥
n BEAEFLRZFT AT K
N: 2 5 2% P2 28 7 #ic

T 394 7 i ¥ (mean germination rate:MGR)

T 3oE § i ¥ 1/% (days)=1/MGT

T T R MER I A BAP O F TR 0 R AT D BRR T ER D
M ixing o

0=t(T—Tb) - d 2+ ® 5T 7|2 Hiw fFHGUUVI=KHL/0)T 54

tEFTHERERR A THEFTERECC) Tb 5 A& # 8 & (base temperature) > 0
B A% 8 & (thermal time,Cd) > K 7 #4§E o T3 &3¢ 53¢ 5 1/t(H = % :1/day) 7 %k
BT EARAMRAR RFTEFEFTERBLIRM G om M2 A

FUOWEAFTTZ R FFER O FEo A d A2 AFEFEITER #EK

FREANTh el HF Y@ FEEARZE R FHAT O REE TR B T
A AR+ 2 Mg TR AR 2 AR A (Kanemasu etal., 1975 31 p p > 1995)

(Z) REHK T EARNZ2 0 PEA A RAFF T2 HE

ML R R HEERAGE O TER A A B A u B 15/10 ~ 20/15
25/20~30/25~35/30°C %8 £ 5C2 % 2 £ 2 20/10~23/13~30/20 ~ 35/25~40/30C
FRA0C2REEE £ 10B2s BRFEEEN,LLH 16| P
BIER| R 8] PFRT > #A4F FIF CRD R 34 F A1 R 50&;5@«*%
AR EAF TRKR S AR RSATFE T RD > YA IR 2mm T
REA L F T AR B L RS LPRE 14 o
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(Z) kP ER2 REHETERAN 29 TEA AR FT2LEE

M TEER G 0 FER GBI AR T KA ER S EREEE
Bt AT N BT Y R T Ak A S LR S ¢ i PEG 6000 (5527 4 0 1981)
Feil? PERBRO0~-01~-02 ~-04 ~-0.6-~-0.8 %2-1.0MPa > H pe#l > ;* 3%
2K (1981) PEG6000 )k & 23 £ 4 4 5 8 = B R (b40: p/RIE R 2520C >
PR 8 /2 16 B AL 217C) B3 RFER A oY oS ERE
BL 0L 20/15~25/20 ~ 30/25 ~ 35/30 ~ 40/35°C 0 H %R L MUEINA L2 R 16
P BERI KRR 8 B RIL N A R E Y - E A A+ 4 HHEAF F]F CRD
W3 EA  F LA SO I AL REFE T R F A RE g
#HYTHD o A IR 2mm FEAIR A ¢ g A R B of ks 0 K3
BAHI4=

() BARRZEARHE CERAZ Y TEAMF T2

HETERAG 20 TERAG AT AR 9 BRAS R SERERE
ENRAC) > BEF TR ARAEA L NaClpe @+ 0+01-02~04-
06081 122 14%% 7 kR 2 BARR ]I BREEE S 20/15+25720
30/25 ~35/30 ~40/35°C > H R e Ehe b ok A BR L AIL S SN o KT FEA M2 0
TEA AT A B4RAF TS CRD R 3 £4F > & £473% ~ S0AEMF 4 £ 47
BEF T Ek A AR ST F TR > VAT 2R 2mm PR e
FH AR B G eBL 0 £PRE 14

(Z) RFETTEAM2 9 FEA AT ET LT

1R REETTEA 89 TEA AT HFT2F:

WA BE R RS A WRE & 2520C(F/R)E £ Y BEE Y Bk b
k[ £ 400-700nm > gk FL 38 D/38> 4 & % £ 1pmol/m’s=75.13 lux(F& > 2007)])
T oo 1% kiRl %3 (TES-1332)i] % Y3k iR 3 r BEARTAST B+ 2 K B o kR
Limd p 3Tk A& A S % 11.5umol/m’s ~ 15.8umol/m’s ~ 26.0pmol/m’s ~
35.5umol/m’s ~ 56.8umol/m’s 3+ 5 5 AJT » F X 0 A RS A R RHER 0 R
16 PR ApSkBE R 2 PR F 23 €47 0 F £ RE B85 S04
BF o FAAE - EBE A ALFTF TR FR AR SEETEF
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AT £ E T 2mm IR RS ¢ B T A R T

QARMEF L EHEKTER A9 FEA R AT F T 2L

W fEF A A[fE+ 119 % [ £ 400-700nm > @k FL38D/38 » 4 § k£ &
1umol/m*s=75.13 lux(F > 2007)] % k3 & 4270Lux ( 56.8umol/m’s) A2 % F & %
R0 F(Z®) 54 (B4#%kE 284umol/m’ )~ 1545 (R sk E 852um01/m2) .
304 (A% E 1704umol/m®) ~ 1 A 48 ( B4 % £ 3408umol/m’) ~ 5 4 48 (B #
&£ 17040pmol/m?) ~ 15 » 45 ( 7 A% % F 51120pmol/m®) ~ 30 4 48 (/4 & €
102240pumol/m® ) ~ 1 - p& (% #% % £ 204480umol/m®) % 7 e % P& (2. 85 ) FF¥ fu® >
BIE s A bR b - KARE R IR kAR 0 A w2k 25/20C(F /%)
12 B BT R T RRARRFADEPR AL 3 e AL R
WHESOFFEF FADRE-Z > ENE 14X > BEFEFF T Hp PR iRk
HETEET TSI I LR 2mm PFETILE A BT A S B %iﬁ &b

kTR EHBEERE R

() &5 FHETEAR* 7 FEA R FT LBF
Bl B HETERAHE O TEAMEIED 0 AR F F 2 RRRL

T F #dliE 2 45 Kubota et al (1994)2 A2 = 3% ¢ § § i fi(Sem 3 & x 2% »
TiAA2ce Ak KA B BRI )DL K KPR S| PR 16 PF 4R F R (Sem 12
Fom e r A0 co AR BRI G A PRI RRS | AE
% 16 ] P~ & F (2 100ce = % F5+100cc 7 45 -k +0.0728g/L NaySy04 » 14 i
PR 2R )IE F ARSI 16 RS F R RS

B 2500°C2 4 £ 457 274 Tik% « HAF TS CRD 2253 €47 » & £ 4%
K PBASE NG > K X JepEesE T T HP 0 % 2

2
F
FAEERAG BT R AIEIG PR EAIZ BB LT 0 K 2 L eE S

(5 ) BRiRHETEARNZ v FEA G AT FT28E
™2 potassium hydrogen phthalate ~ MES [ (2-N-morpholinr)ethanesulfonic acid]
HEPES [N- (2-hydroxymethly ) piperazine-N’(-2-ethanesulfonic acid] - tricine fiz @
= 7% F pH Jk & 2% /% (Chachalis and Reddy, 2000; MacDonald et al., 1992; Reddy
and Singh, 1992) > # %] % pH4~pH5~pH6 ~pH7 ~pH8 ~pH9 ~ pH 10 & 7 f /i
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RO MORIRA L 2ag 16 ) FF 0 BE R R 8/ PFRJIT 0 247 F1F CRD %3
3EAEE EAE e 5048 0 F X R T P > VA 24T R 4 2mm
RS SR A S R ﬁ%“f L2 0 RFRAA L4 -

13 ERHETESH A TES AR F TR
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SIEER SURNRE i SRR S R S S I E R R S A - S a
FAA30=x
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MAgF B Ar Y o FkE B 252002 2 K faY EE T E% s MENRANE
6 > FER LR B P PEAIL N 14 X EBAFTERD ca AnF T2
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23 FEBRERAERRN T EARE O FEA AT F T 2B Y

B TEER G TER AR AL KR B B R R
F g% S0%EAEF R A HEL 005 ~1.0 152 2em PSR 0 BE
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VKA BRGEREZKTTEA RS TR RATE T IR

B E IR 2 2 2 17 2 R @) TR AT s
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b BASHo A B TRHE . A Rt iR R Y che drlicdy s o i e R (0 -
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pfaF AMET F -
A~ZT RHFY R e

2 Weibull 4 i &8 Y =M x (1-exp(-Kx(t-2)©)) » % if fefd+ & ¥ & &R o #
Gk EE R BRI L FAILT AA AR PR R EE Y
Fol* Weibull 276 & » 7 @3[% ~ 0 TFER g+ & 30854 M2 M-
K~z-ciE £ #z2 3w Weibull # > 38 4% 55 10~20 30405060 -
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C A FRE T FE 50%mFhRA#H K F (Wyiso) kB BEOun) 2 AH KR
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MPa-day 2 % Fi§1* SAS st et » 258(Q2)¢ » ¥ ) EL 5 17C-
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Y=-0.0909+0.0142X (R*=0.9534)---------- 1

Y=0.8234-0.0154X (R*=0.9953)----------- 2
oA Al

Y=-0.0914+0.0139X (R*=0.9782)---------- 3
Y=1.385-0.0345X (R*=0.9975)------------ 4

d A REES AR A T E R TR TR A R TR R(Th)A B
564°CE66CHS 137 »Y=0 X2 @) Y15 R2FERTELH 5
70°Cd ~ 6 FTE A A5 72°CA(BEN 13 ¢ A2 il #F T 2 REEBETES
o 30.5°C» v £ E 4 A Bl A 30.2°C( g ﬁﬁ%ﬂ%}\ Bhyod B &V AN TG
FRAMAT LR TREF T REKRTEINLF T4 AR £HLAHER(T) ~ ##

ﬁ&i’??m}iﬁi‘ﬁ‘* 2R IR % o

(Z) BEAHYETTERAH 2 CEAAAFTF T2 HE
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FY x4 F 8¢ 12 2520°C(F #238 21.7°C)~23/13°C(= 1238 16.3°C) 22 30/25°C(
¥2i8 26. 7OC)§X¢; #80%11 ¢ > ¥ b E v R B [20/10°C(E #2358 13.3°C) ~ 20/15°C(
12;8 16.7°C) ~30/20°C(< #2;8 23.3°C) ~ 35/30°C(-L 35:8 28.3°C) ~ 40/30°C(L 358
333°C)) s # ¥ AR 53-75%2 B > Bt i 15/10°C(Z 3238 11.7°C) 5 23% 5 1238
THET IR BB EZER20CRIETHFT F 5 365% 0 ER ISCrd2s 7 5
% 28392 5 EIRAIL 35302 25°CT o F A AU L 123858 789 &
PR A0CRIE™ » BFFTFRANF 4% #7554 (B43)-

TR AT il £ 5T 2 AJL30/257C ~35/30°C 228 £ 10°C 2 A2 23/13°C
FYH RGBT ES0% M R AL ST AL 1S/10CH 5 F 4 5 23% 51 ; %
£ 10T R 12 20/10C# 7 S i 5 58%(H 4-3)c RELPEEHE TER A+ 3
TR o UREFTIREES o P RERR T BN K TS fa
BT A24AM o aBLSCEI0CHFLREAMPILET <

BREH TR AT F T I 2P Bl4d o d BT 2R ERERET B
HY E 5B H Y 1 2520°C( 3 21.7°C) ~ 23/13°C(x 328 16.3°C)~ 30/25°C(x

Q.

8 26.7°C)2r 20/15°C(T 3238 16.7°C) 5 B i& 78% 1 + » ¥ ¢+ H m.ﬁi[BO/ZOOC(l
$2;8 23.3°C)~35/30°C( #2;8 28.3°C) ~40/30°C(L 3238 33.3°C)) % ¥ & & 53-65%
2R Bt G 15/10°C(L 358 11.7°C) 4 9% FiR T8 ¥ M BB 5 158 20T
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FRILTF YT 55 28% wdmR ISCRIZF T & 5 18% = 2 5 i /2 10C & 35C
T T w5 3908 296 1R ARIZA0CT v TER AT R A T (B 4-4)e
d RV e TS G AT R LR RRILT 0 M REARIEE T 5 PR
BAESL: F (W 44) P EETEA RS540 B A MGR(MIER S MBE)
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A ) iR £ 5C 2 &2 30/25°C ~ 35/30°C ¥R £ 10°C 2 fad® 23/13°C

T

Fy EEB o v E 800 F B L SC AR I5/10CH T 54 5 9% 14> H
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SEERE KRG EFREE RSEREE 8 TER B E Y

-

o
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I REZ KA FRHETEA MBI F T LY

R KA FREE TR BATF T LR EARE 1510CATET o ki
2y ¥R eEO0 ~-0.1 ~-02 2-04MPa T 3+ F T o F T F R 33%
I 15%ER B GEFALR > UHREAE ) KF 0.8 MPa ]2 25/207C
WEY WG 12.6%2 BT F 0 BARZFET HAIS 00 BERIL 3025CT K TE

\'9\'

BAEFFETFEAS 0 ~-01- 02 2-04Mpad 1M HEFJHEFLE
MHREFT KB 83% (B 4-5)-

k>4 0 Mpa 2 $+ B8 2 & 20/15 ~ 25/20 ~ 30/25 % 35/30°C # b %8 A2 T
FY F A 74% o AF G E ;iR 20/15°C AR E ¥ F R E 0 5 33
96 © -k > % -0.1 Mpa AJZ T » £ 25/20C £ 3025C# ¥ F 5% » A W 5 78% %
80%  HAFEAEF LR M 20/15CRILHE T F B> &3 2296 -k i» #%4-0.2 Mpa
SR o v 2520°C IR ASEH T K hit 0 5 629% 5 bR GE 20/15°C AR E Y
FhoiL o 03 2396 0 oK (M BEE-0.4 Mpa AJET 2 25/20°C AJRH ¥ FRE v 8
FIE® 0 & 589 iR 20/15C 2B T 5 5 139 c KT E R A AT ok E
#.-0.6 Mpa Ip 5 14 2520C% ¥ F 5B » 5 44% > @ 20/15SCRIEF ¥ F o @ kA
4 5-0.8Mpa T 0 25/20°C 2 30/25C > % F 2-4%% T F 0 B ARASTSE F T 5 o
ko B4 -1.0Mpa 2RI FEF ¥ R2F T (B 4-5)
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%98 15/10C AL ™ -k A B4 & OMpa BJ2 T T3 5 p b ®s 85 % » &
B O20/15C AR T » AuE Rk BER f B2 R THE YT Pkt #B2ZRE @Y
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KA A 0-01~-02~-04 %-0.6Mpa 2 &2 ¢ » Tiag v p #ict 15/10
20/15 ~ 25/20 ~ 30/25°C 2 i R ik 2 T REASTIE R 2 % B T T p T HFELIR
%> B¢ 12 OMpa 2 kA FEHT 3025C2 AJ2HE Y T8 ¥ p #kbkEei 375
% o oA A -0.8Mpa AL T RJ*f 25/20C % 30/25C T a5 T p #i 852 7.8
X oh s Hepplm Tiog 5 p e KA ES-1.0Mpa T Fla gy & oo kaTiogyop
H(F) 4-6) -

RIEAIL & 15/10CT o kA AL 0501~ -0.2 #2-04Mpa & § % 7 i# 54
Bt Hepo ko BA T & F T 3@3‘#}1&1? oo BRI 20/15CT 0 K P I
% O0Mpa £-01MpaPF2 % 5 i Fhopbr HEFFHEFLRE o IF I 2520CT >
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£ 5 -02Mpajig2=xz ;@ 1.0 Mpa il T fE+ &2 8 T o B8 3025C AL T -
KRR R+ 3 T ¥ 54 B IR ST 25/20°C % 1 AP 02 o %R RJE 35/30C T
HIERA G AT 7 F%Ad 0Mpa~-0.1 Mpa~ -0.2Mpa~ -0.4 Mpa ~-0.6Mpa
dREIR AR REFLR > UHREE T E F &M 1430 5 -0.6 Mpa # T i
W 1.63; @-0.8Mpa % -1.0 Mpa A2 T fE+ &2 % ¥ (W 4-7) -

k>4 0 Mpa ™ > B AJZ % 30/25C 2 3530C2 % 7TE 4 f| o~ 3 ¥ i
Fodpdcdober 5126 2 12858 15/10C 2% 7 i# 5 Bt -k > 4-0.1 Mpa ™ >
11 35/30CHE~+ 4 7 FagdickoBe o 3 1125 %R 30/25°C ~ 2520 C g =x 2. » A
R 7@ FhEaMFLEe a0 gE 15/10C#F T ShEb BT L 165 ki
B4 -02 Mpa g2 > 14 3025 C A+ 3 T i Fipdedo 0 5 1025 @ 15/10CH#

# 5 bR 5 1,65 Aok 3 E-04 Mpa A&JZ > 2 30/25°CH T ik F 4 #ich
Peo i 4818 t15/10C &I ™ 5 ¥ ik F4p#ic 5 0.4k > 4 T -0.6 Mpa £2-0.8 Mpa
BB g v 25/20°C 4 ¥ id S dp deho e > A ok A BEE - 1.0Mpa AR T 0 BT AR
EIL > YR F Y (R4T)-

2. BB A KA FHHY TEA BB T BB
%@akéa%@h‘f:éﬁﬁé%?ﬁﬁwg&%/aumymc kA
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A 02-0.1Mpa B2 T 3 # 5 F 0 HpmJ2oa F v & 5 85 A&J2 20/15C T
K B I ¥ PR 2 0 Mpa ~ -0.1 Mpa ~ -0.2 Mpa ¥2-04Mpa & 3 f&+ # 7 0 #F
T ul s 789 ~ 6596 ~43% 2 17% 0 HASZR 4 BEEEF AR > 12 0Mpa ke
Fed2 b i 5 B30 AJ2-0.6 Mpa ~ -0.8 Mpa % -1.0 Mpa * * 2+ # 7 ; A
25/20°C™ » 120 Mpa ~-0.1 Mpa~-02 Mpa = K » B mdBi i > B 7 F o585
8296 ~ 729 ~ 639 : %-0.6 Mpa ~ -0.8 Mpa 2 1.0 Mpa EJ2 % ¥ F i £ o % EJ2
30/25°C ™ » ok A % 0 Mpa ~ -0.1 Mpa ~ -0.2 Mpa &J2 » B8 ¥ F 5 & » 5 80
9 ~759% ~62% » E R m Ak F ; ok & R %-0.4 Mpa ~ -0.6 Mpa % -0.8 Mpa fe
B AFYFRAED Fe LR A-10Mpa T ¢ S F Y o EAIL 3530C
T ook R A0 Mpa~-0.1 Mpa &2 » BT FEE > ¥ 5 67% ° -0.6 Mpa
ZRENE AR FET AL (R48)

ki g OMpa_ﬁ-O.lMpa}%@EJ_’“{f? B 15/10C R B AT » 3 5 F AL

bo HApt R AJEZ BT F Y A 82%T 63% 2T ERANMFLE o bk
#.-0.2 Mpa AJLT > %8 25/20°C % 30/25°CASE » # ¥ Fhid > &4 B 5 63% ~ 64
%>  ERAFALR  $E 2015CAILTH T F 5 43%3% 45% o -k > B$-04
Mpa ~ -0.6Mpa % -0.8Mpa &dZ T » ¥ "2 %E 2520C I » # 7 F b & 5 K> BR
-1l.0Mpa &d2 T > ERERIL > fEF T RZFT (B49)-

S8 15/10C ™ » T8 5 p #ch 02-0.1Mpa #fh i 1252 13.1 = ; @ $i8
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Bt B2 g B9 1w OMpa % 30/25°C % 2520C T 308 ¥ p #kbi® s 42 2
#2145 X (B 4-9) & 7 kA EH(0~-0.1~-02~-04Mpa)sd® » ¢ SR B2 £ % >
T Y P i SR MG 0 & 35/30C L AJER A RF R - R(F4-9) -

I 15/10C 7 -k A 4 7 & 0~-0.1Mpa 3 ¥ i Fap ficd K5 0.25 %8 20/15C
TR BRI & 0 Mpa 2 5 ¥ iE F kol 0 5 8.1 HARL K R AL
2GR F g Rk s AR B2 e B o RIE 2520C T o R ES A0
Mpa # yﬁwgﬁnﬁwé 11> Bap g mg2 3 5 ik %;}ﬁzﬂd"iﬁ?kwﬁﬂ%‘hﬁ B2
Bi4om FWo A RIE 30/25C % 35/30°C T % 12 OMpa 3 ¥ id Fdp dicho o H prkn
82 20/15°C ~25/20C 2 i $ 4l 2 T % » THEF KA R R B2 B4 > 3 ¥
Fipdcy #¥HB2Z R (B 4-10)-

kxRt TE A RS T Sk BF - ok D ES 0 Mpa
T %8 35/30°C 8 30/25TC A2 fEF T ko 51252 120 @ ME
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B 15/10°C# 5 & F B> &5 0.20-k > %4-0.1 Mpa~-0.2 Mpa ~-0.4Mpa ~ -0.6Mpa
% -0.8Mpa T > I 0 IR AT 2520°C RJET 0 T i Fdpdicdo i o A -1.0Mpa
r/ﬂ_}i@wﬁaﬁ Qﬁﬁé*’??(@410)
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Fig. 4-1. Effects of constant temperatures on the mean germination rate of A.
houstonianum.
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Fig. 4-2. Effects of constant temperatures on the mean germination rate of A. conyzoides.
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16.3 (23/13) ~ 16.7(20/15) ~ 21.7(25/20) ~ 23.3(30/20) ~ 26.7(30/25) ~ 28.3(35/25) ~
31.7(35/30) ~ 33.3(40/30°C) 5 (1738 LSDgs=5.23% %% LSDy05=7.23%)

Fig. 4-3. Effects of alternate temperatures on the germination percentages of A.
houstonianum. (Alternate temperature: 11.7(15/10) ~ 13.3(20/10) ~ 16.3 (23/13) ~
16.7(20/15) ~ 21.7(25/20) ~ 23.3(30/20) ~ 26.7(30/25) ~ 28.3(35/25) ~ 31.7(35/30) ~

33.3(40/300C) (Vertical lines denote SE; Constant temperature LSDy ¢s=5.23%;
Alternate temperature LSDg 05=7.23%).
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Fig. 4-4. Effects of alternate temperatures on the germination percentages of A.
conyzoides. (Alternate temperature: 11.7(15/10) ~ 13.3(20/10) ~ 16.3 (23/13) ~
16.7(20/15) ~ 21.7(25/20) ~ 23.3(30/20) ~ 26.7(30/25) ~ 28.3(35/25) ~ 31.7(35/30) ~

33.3(40/300C). (Vertical lines denote SE; Constant temperature LSDy ¢s=3.5%; Alternate
temperature LSDg 05=6.72%)
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Fig. 4-5. Effects of alternate temperatures and water potentials on the germination
percentages of A. houstonianum. (Bars denote SE).
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Fig. 4-6. Effects of alternate temperatures and water potentials on the mean days to
germination of A. houstonianum. (Bars denote SE).
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Fig. 4-7. Effects of alternate temperatures and water potentials on the germination rate
index of A. houstonianum. (Bars denote SE).
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Fig. 4-8. Effects of alternate temperatures and water potentials on the germination
percentages of A. conyzoides. (Bars denote SE).
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Fig. 4-9. Effects of alternate temperatures and water potentials on the mean days to
germination of A. conyzoide. (Bars denote SE).
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Fig. 4-10. Effects of alternate temperatures and water potentials on the germination rate
index of A. conyzoides. Bars denote SE).
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Fig. 4-11. Effects of temperatures and different concentrations of NaCl on the
germination percentages of A. houstonianums. (Bars denote SE).
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Fig. 4-12. Effects of temperatures and drfferent concentrations of NaCl on the mean
days to germination of A. houstonianuml. (Bars denote SE).
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Fig. 4-13. Effects of temperatures and different concentrations of NaCl on the

germination rate index of A. houstonianum. (Bars denote SE).
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Fig. 4-14. Effects of temperatures and different concentrations of NaCl on the
germination percentages of A. conyzoides. (Bars denote SE).
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Fig. 4-15. Effects of temperatures and different concentrations of NaCl on the mean
days to germination of A. conyzoides. (Bars denote SE).

16 @15/10°C
14 W 20/15C
5 L 025020
g 030/25C
£ 10 W 3530C
—
=
8
=
R=I)
2
0 [l I
0.1 0.2 0.4 0.6 0.8 1 1.2
NaCl concentration (%)
Bl 4-168 R BB “EA p A+ 87 @& Fdpz 5 -

Fig. 4-16. Effects of temperatures and different concentrations of NaCl on the
germination rate index of A. conyzoides. (Bars denote SE).
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Fig. 4-17. Effects of light intensity on the germination percentages of A. houstonianum
and A. conyzoides. (Bars denote SE).
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Fig. 4-18. Effects of light intensity on the mean days to germination of A. houstonianum
and A. conyzoides. (Bars denote SE).
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Fig. 4-19. Effects of light intensity on the germination rate index of A houstonianum and
A. conyzoides. (Bars denote SE).
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Fig. 4-20. Effects of illumination length as represented by photo dose on the
germination percentages of A. houstonianum and A. conyzoides. (Bars denote SE).
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Fig. 4-21. Effects of illumination length as represented by photo dose on the mean days
to germination of A. houstonianum and A. conyzoides. (Bars denote SE).
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Fig. 4-22. Effects of illumination length as represented by photo dose on the
germination rate index of A. houstonianum and A. conyzoides. (Bars denote SE).
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Fig. 4-23. Effects of oxygen and light on the germination percentages of A.

houstonianum and A. conyzoides. (Bars denote SE).
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Fig. 4-24. Effects of oxygen and light on the mean days to germination of A.

houstonianum and A. conyzoides. (Bars denote SE).
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Fig. 4-25. Effects of oxygen and light on the germination rate index of A. houstonianum
and A. conyzoides. (Bars denote SE).
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Fig. 4-26. Effects of pH values on the germination percentages of A. houstonianum and
A. conyzoides. (Bars denote SE).
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Fig. 4-27. Effects of pH values on the mean days to germination of A. houstonianum
and A. conyzoides. (Bars denote SE).
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Fig. 4-28. Effects of pH values on the germination rate index of A. houstonianumand A.
conyzoides. (Bars denote SE).
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Fig. 4-29. Effects of buried depth on the emergence percentages of the seeds of A.
houstonianum and A. conyzoides. (Bars denote SE).
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Fig. 4-30. Effects of buried depth on the mean days to emergence of the seeds of A.
houstonianum and A. conyzoides. (Bars denote SE).
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Fig. 4-31. Effects of buried depth on the emergence rate index of the seeds of A.
houstonianum and A. conyzoides. (Bars denote SE).
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Table 4-1. Effects of burial depth on the emergence and viability
of the seeds of A. houstonianum

Buried depth Emergence* Germination** Dead seeds™**

(cm) (%) (%) (%)
0.0 86a g Te
0.2 60b 29f l1cde
0.4 55¢ 34f l1cde
0.6 35d 53e 12cde
0.8 18e 66d 16bed
1.0 15¢ 69d 16bed
1.5 6f 78bcd 16bcd
2.0 Og 85a 15bed
3.0 Og 85a 15bed
4.0 Og 83ab 17abc
5.0 Og 83abc 17abc
7.5 Og 8labc 19ab
10.0 Og 79bc 2la

*. Emerged seedlings were counted and removed duration the

30 days burial experiment.

**: Results of germination test of those un-germinated seeds
covered at the end of the 30 day burial experiment.
*#%:. Rotted seeds that failed to germinate in the above

germination test.
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Table 4-2. Effects of burial depth on the emergence and viability
of the seeds of A. conyzoides

Buried depth  Emergence* Germination** Dead seeds™***

(cm) (%) (%) (%0)
0.0 79a 16f 5f

0.2 70b 19f Ilef
0.4 59¢ 27e l4cde
0.6 36d 51d 13de
0.8 19e 66¢ 15bede
1.0 16e 67c 17bcde
1.5 5t 8la l4cde
2.0 Og 79ab 2labce
3.0 Og 8la 19abced
4.0 Og 76ab 24a
5.0 Og 79ab 21ab
7.5 Og 75b 25a
10.0 Og 78ab 22ab

* k% kkk: Legends as in Table 4.1
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Table 4-3. Effects of burial depth on the percentage germination, mean days to
germination and germination rate index of the seeds of A. houstonianum at
different temperature

Buried depth(cm)
Temperature 0.0 0.5 1.0 1.5 2.0
Germination 15/10°C  15a 7b 3bc Oc Oc
percentage(%) 20/15°C  43a 31b 29b 13c od
25/20C  68a 57b 25c¢ 14d 8d
30/25°C  73a 55b 19¢ 15¢ 0d
Mean days to 15/10C  17.0c 21.8b 24.0a  0.0d 0.0d

germination(day) 20/15°C 13.2¢c 14.2bc 16.4b  199a  0.0d
25/20C  10.0c 10.4bc 11.3b 143a  153a

30/25°C  8.5b 9.0b 9.2b 10.7a 0.0c
Germination rate 15/10°C  0.46a 0.18b 0.07bc  0.00c 0.00c
Index 20/15°C  1.80a 1.23b 1.18b  0.54c 0.00d

2520°C  4.48a 3.49b 1.79¢ 0.72d  0.55d

30/25°C  7.15a 5.96b 1.57¢c 0.78d  0.00e

Mean followed by the same letter in the same column are not significantly different at
5% level.

188 ——15/10°C
S " —=—20/15°C
5 20 25120°C
g 60 30/25°C
8 50
£ 30 <
5 SN

10 \‘\\

0 0.5 1 1.5 2
Buried depth(cm)

M432.7 FERBEIFRATHETEA ST FTF2LEE
Fig. 4-32. Effects of buried depth on the germination percentages of A. houstonianum.
(LSDO_05:7%)
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Table 4-4. Effects of burial depth on the percentage germination, mean days to germination
and germination rate index of the seeds of A. conyzoides at different temperature

Buried depth(cm)
Temperature 0.0 0.5 1.0 1.5 2.0
Germination 15/10°C 8a 4a 0a Oa 0a
percentage(%) 20/15°C 37a 22b llc 2d Oe
25/20°C 70a 61b 33c 10c 0d
30/25°C 65a 59a 33b 17c &d
Mean days to 15/10°C 18.6a 21.3a Oa Oa Oa

germination(day) 20/15°C 17.15b 18.64a 19.67a 0.00c  0.00c
25/20°C 12.07d 13.80c  16.83b  18.67a  0.00e
30/25°C 11.64c 11.73¢  13.60c  16.51b 20.85a

Germination rate 15/10°C 0.31a 0.1a 0.0a 0.0a 0.0a
Index 20/15°C 1.4a 0.8b 0.2¢c 0.0d 0.0d
25/20°C 4.6a 3.6b l.1c 0.1d 0.0d
30/25°C 5.6a 4.3b 1.8¢c 0.5d 0.2d

Mean followed by with the same letter in the same column are not significantly different at
5% level.
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N0 | —=—20/15C
80 | 25/20C

0 F 30/25°C
60 |-
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20
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\ g g

0 0.5 1 1.5 2
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B 4337 FER GBI FRTHY CES HAEFF T F2LEE o (LSDoos=8%)
Fig. 4-33. Effects of buried depth on the germination percentages of A. conyzoides.
(LSD0_05:8%).
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Fig. 4-34. Effects of water potentials and temperatures on the cumulative germination
percentages of A. houstonianum.
(a) 0 MPa (b)—0.1 MPa (c)—0.2Mpa (d)—0.4MPa (e)—0.6 MPa (f)—0.8
Mpa (m 15/10°C ~ x 20/15°C ~ @ 25/20°C ~ — 30/25C ~ € 35/307C)
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Fig. 4-35. Effects of different water potentials on the germination rate of A. houstonianum.
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A 30% ~ x40% ~ *x 50% -~ @ 60% ~ + 70% ~ — 80%)

67



o
~

j=)
N

b
03 0.5 1
= =
= S 04 -
3z 02 = .
g &
g £ 037
Zol g
E =
é‘S g 0.2 1
0- &)
0.1
= .1 T T T T
: 0.5 0.4 0.3 0.2 0.1 0 0
e e 0.8 0.6 0.4 0.2 0
Water potential(Mpa) .
Water potential(Mpa)
0.6 |
0.9
0.5
0.8
g 0.4 1 é’ 07 1
2 03+ R
E g 05
R Z 04
£ £
& 0.1 Kt 0.3
0.2
O -
0.1
0.1 0
-0.5 0.4 0.3 0.2 0.1 0 05 04 03 02 01 0
Water potential(Mpa) Water potential(Mpa)

BA436 5 TEAGBT A RERETARFTARFAVFTES -
(a)16.67°C (b)21.67°C (c¢)26.67°C (d)31.67°C

(@ 10% ~ m20% ~ A 30% -~ x40% ~ % 50% - ® 60% ~ + 70% ~ — 80%)

Fig. 4-36. Effects of different temperature on the germination rate of A. houstonianum.
(a)16.67°C (b)21.67°C (c¢)26.67°C (d)31.67°C

(@ 10% ~ m20% ~ A 30% ~ x40% ~ % 50% - ® 60% ~ + 70% - — 80%)
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% 4-5. 12 Weibull 3 #cA 475 CEA R AT L2 kET > AR ARFTE AT LR E
A#HERE(T C)

Table 4-5. Estimated base temperature(Tv» “C) for different germination percentiles of the seeds
of A. houstonianum under various water potential as calculated using Weibull function

Cumulative water potential (Mpa)

percentage (%) 0 —0.1 —0.2 —0.4
10 6.46 1.11 5.57 3.74
20 2.92 4.82 5.34 3.00
30 3.14 10.81 1.07 1.38
40 3.61 5.64 0.76 0.98%*
50 2.66 6.17 3.47 -
60 2.71 5.20 1.73% —
70 3.19 6.63* - -
80 0.90* - - -

—  Not available
* © Two observations only.

% 4-6.01 Weibull S8~ 375 T ER G[fA+ L BAT AR AFRFTE AV T 2
% B SR Ak $ (P, MPa)
Table 4-6 . Estimated base water potential(¥,, MPa) for different germination percentiles

of the seeds of A. houstonianum under various temperature as calculated using Weibull
function

Cumulative percentage Temperature, C

(%) 16.67 21.67 26.67 31.67
10 —0.64 —0.85 —2.01 —0.71
20 —0.72 —0.93 —1.36 —0.84
30 —0.73 —0.97 —1.76 —0.80
40 —0.62 —0.95 —0.74 —0.97
50 —0.39 —1.03 —0.52 —0.68
60 — —1.32 —0.45 —0.48*
70 — —1.5 —0.27* —
80 — —1.53 —0.34* —

— : Not available
* ¢ Two observations only.
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Fig. 4-37. Effects of water potentials and temperatures on the cumulative germination
percentages of A. conyzoides.
(a)0Mpa (b)—0.1 Mpa (¢)—0.2MPa(d)—0.4Mpa (e¢) —0.6 MPa (f) —0.8
Mpa (m 15/10°C ~ x 20/15°C ~ @ 25/20°C ~ — 30/25C ~ 4 35/30C)
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Fig. 4-38. Effects of different water potentials on the germination rate of germination
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% 4-7. 12 Weibull S #cm 450 CERA G AT L kST O AR AFFTE AT LR E
AAHEBE (T C)

Table 4-7. Estimated base temperature(Tv > “C) for different germination percentiles of the seeds
of A. conyzoides under various water potential as calculated using Weibull function

Cumulative water potential (Mpa)

percentage (%) 0 —0.1 —0.2 —04
10 11.56 6.82 1.02 4.79%
20 7.39 6.59 2.63 3.88%
30 2.45 6.31 4.75 —
40 427 6.13 5.42 —
S0 3.43 6.14 — —
60 5.98 6.95 — —
70 6.84 2.28 — —
80 3.48 2.28 — —

— : Non-observation value
* I Two observations only

% 4-8.71 Weibull e 376 T ER F[fA+ L BAT AR ARFFTE AV T 2
w5 A A# -k F (Y, MPa)

Table 4-8 . Estimated base water potential(¥,, MPa) for different germination percentiles
of the seeds of A. conyzoides under various temperature as calculated using Weibull
function

Cumulative percentage Temperature, C

(%) 16.67 21.67 26.67 31.67
10 —0.63 —1.82 —0.80 —0.34
20 —0.59 —1.52 —0.76 —0.39
30 —0.53 —1.28 —0.80 —0.46
40 —0.45 —0.94 —1.01 —0.52
50 —0.48* —0.89 —0.98 —0.79*
60 —0.36* —0.74 —0.46 —0.71*
70 — —0.43* —0.26 —
80 — — — —

— : Non-observation value
* ¢ Two observations only
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Fig. 4-40. Effects of water potentials and temperatures on the cumulative germination of
the seeds of A. houstonianum. The dots represented observed data, while the solid line
was plotted by the following parameters and equation: Tb=7.0°C, ¥b(50)= —

0.436Mpa, Oyr=25C MPa—day, cy,=0.316 MPa, , Formula: Probit (G) = (¥ —25
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BFFHERRETES B2 0 TES BT 8T F X hhadl > b

A SRR T A ARERBE T A REBAIEY 0 AR TH- P T
»

FTERER o He B 2 TS F 5 R % M2 R % o Chachalis and Reddy

(2000) #¢ 2 ¢ %7 Campsisradicans f&+ A% T g ¥ FREE 5 8 o A
TPHTEARNZ Y TEAG AT RE AR T F Y S F T S s Tio

%?B&b@ﬁﬁwnﬂés’ﬁéﬁﬁﬁﬂ?ﬁﬁaﬁﬂzﬁ\éﬁiéﬂﬁ
HapRERTLE > G RP RELFEZER BEE T2 T FR A
AR RIE T F T F oo 0B T i 4 2 3% % % ¥ Chachalis and Reddy (2000 )
F(2003) ~ £ (2006) ~ B (2007)F7 3 * 2 R BRI F T 7B 2 % AR o

KTERAHZ2 9 CERAAAP AT FT F2 v KTFER Ry “EA &)
A+ EMEREREEFRIZFT it (B43 Bl44) BBk %R
T(25/20°C ~30/25°C 2 35/30°C ~30/20C ~3520C)% T A £ R % ~ (K43
B 4-4)> @ ¥ TEA B L MBET 1510C ~20/15C ~20/10C# ¥ F v TE4
B o MARTEAMEY FEANAETA F TR ERI ZRERETH
Foom KRS AR TEMAT AT AETEY 0 A AT & 4030C AT 2
FTFHON TR BRI METIIER AT ZFT o

Tigabu and Oden (2001) #p 1 Albizia gummifera f- A. grandibracteata f& + %
20CH=25Crg 7 5% > it A gummiferafé+ % 52 R B~ > 2 F ¥ FR
% ° Macdonald et al. (1992) 45 ! Eupatorium capillifolium {= E. compositifolium f&

% 10~30C32s # ¥ » v E. compositifolium #&+ % 7 5 & % - Lowe etal. (1999)

2 Kyllinga brevifolia ~ K. squamulate = K. pumila &+ 2 % 8% 7= 4p 1) -
brevifolia #&+ 2. # % &+ K.squamulate 2 K. pumila % - Aufhammer et al. (1998)
Fl* 2 ez BT AT RPEREARET » Bk aEE 35CJIZmyd v 5k
% o @ Belloetal. (2000) 45 ) Eriocbloavillosa &+ ff2:§ 15-40 C*Mb wmy o H
¥ 12 25-35C 28 g ® 8 ¥ i oo Ghorbain et al.(1999 )77 3 Amaranthus
retroflexus 7 128 5-40C /il ™ 3 7 2 B8 fnf 2540C# 7 55 2 1
o MR 10CRIZ™ » 7 F M3 10% 2 # 7 3# Ffh 0 AS5CrIZ™ &fa+ %

G o AW ERRIETHER KITEAMAFHE T PR AEE & 1040C 2’ o
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BREES GAET AT A 1035C A om a5 40C AL T 6 FEES B AT &2
37 > gt ¥7 Ghorbain et al. (1999 ) ~ Macdonald et al. (1992) % Bello et al. (2000 )
LT AR o

—Ha EA SR T2 ARE RN A RIS P AEERRE G
2008) > AATF P R TTE G TEA GAF B TIER(Th)A B 5 6.4°C & 6.6°C
BT R R T EARSF TR R RN TEA H 5 70°Cds 6 A
A5 72°Cd B T2 iR R R TTEA B 5 305°C ¢ TER &85 302°Ce A
AR RSS2 F (35°C) 2 $ (35°C) # F (3-5°C) + & (4%C) w3 o
A s (6.7°C)~ 30 (7.7°C) 4P 12 % (350 2008) > § H R F1l &~ +
BECSBLEFES FRMZAFLER ARG S0 TAFES AR
R¥® o % 52 FE e F E(71°Cd) ~ B §(75°Cd)4e 02(3% » 2008) © 7 (2001)F 7
AR BEHSTF T2 AHER A AT EMFTER 5 w§b~w%ﬂ4m

TP R CERAATEZIARETERSR T ERF2 AR

o+

i
FERZFORE S AGEE AATE Rk e o SRR A S A
FTESLTF > HEEMFTRARS % 0 TEAM Ao HF-Ee Ty W

YRR BT HERFTREARS B T2 Y LMo
kA bfER A EE TR > BREALR DL o T AT A TR
T RS R F AT ATLER o A EIE Y o G402 (2000) A3

PROkS B TAETEFIE T ZF 05 1 0 Mpa £ -02 Mpa 2§ ¥
BF o aok$-04Mpa M THE T FEFTE A AokF 5 -1.0 Mpa LSS )’I‘uﬁ
8+ 3 7 o Reddy and Singh (1992 )%= 3 Bidenspilosa &+ %% -k %t 0 Mpa~-0.05
Mpa ~ -0.1 Mpa ~ -0.2 Mpa ~ -0.45 Mpa % -0.75 Mpa &2 ™ 2 % 7 F 2 g % 45 11 >
%-0.2 Mpa 3 5 & P &8 0 Mpa < » %-0.75 Mpa FF3 % % % % 39 - Susko and
Mueller (1999) 74 ! Pueraria lobata 8+ Ak %' 11+:-0.4 Mpa PF4 7 5 P B¢
S Aok F-13Mpa B T 5 5 0 @ Webster and Cardina (1999 ) # 3 Apocynum
cannabinum # + %-k%t-0.2 Mpa 2 0 Mpa # 7 5 5 80914+ » SgF k&2 "5 i1 >
%-0.6 Mpa PF3¢ 5 5 5 OMpa 2. — £ » § &-1.0 Mpa g 7 5 4] 490 - &~
TPERERERAFRHETEANE Y FEAMATFTF RO FRAT

8RB JEIET > k% 0Mpa-~-0.1 Mpa £2-02 Mpa 2. % ¥ F# g b 0 24k f

BIL2 AT FRHREF RS EEA R P F T ST gL RN KT EA
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B8+ 2-1.0 Mpa FFie i+ 5 ¥+ 0 FEE 4 B & 2520C % 3025C £-0.8 Mpa
BB T G 81090 T 5 31,0 BRI T v fCE A A 2520C T A F 4%
T oo st B bR AR A Ap i ok BRAS IR T AR g
KEFDLES G F R FEA M AR EAT RETTES M L E K
AR FIR T A SR R NFRGECE R FEE LY WEARZLE 0 A p
PHAPEIRCEREETEAMNLE > FRFFEIE ARER S

|
"
e
4
-
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~=b
g7
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AL d N BORRE R MR EIES R R

SR 2 TP AR T o - B RS L H T LB R L

{

tp 3 #2 58 (Khan and Ungar,1996 ) - Khan and Ungar (1998 ) 4y 1 Polygonum aviculare
L+ a2 ERRIEY " RBF2LFTF - FTREFETFRARRL A e 0o
Gulzar et al. (2001 ) 7 45 &1 Urochondra setulose &+ $H8 & chic 4p 5 5t 8 » fd
FHF T 2R MR R A BB A Sfruticose fiF F R R REEREHE YT o
Ghoulam and Fares (2001) #7 3 BetavulgarisL. % B~ RJZ ™ 4p ) > &3 B A ¥
BT Hg S F TSP L4 o ¥ Yucel (2000) - & Salvia f&+ {1
BRI H g W&iﬁﬁkﬁ(ﬁ&ﬂ%)%%?ﬁﬁ - 9
(1~39%) RIgFrHl8# T c KT EA G2 0 WES AT HBLEE OF B b iF
AT AR o dGE & Y R B 25/20C % 3025CAIET c B A KR 1.0%
el JLPE 5 ﬁ FFETFH12-28% @ 2 1.2% 2 BAER LT > 2520 CHE
PR RER AT G 3-6%L BT F o MR 15/10CAIET 0 6 E R &)
%7Fﬁ¢%§i&§ﬁ*ﬁ%ﬁiﬁﬂ%@°ﬁjﬁ%%?%ﬁﬁgéﬁﬁé
= ﬁ']’fﬁ—*’??ﬁb,\.x 1.2%2. @2 kR » Fviﬁﬁ/\ Bl S ME > LA
FEIASRAE RV RIS AER A EFLZILLRT]

A2 3% 5 % (Dyer,1995) o F(1995)F% 5 & kR 2 14
YR R F TR ER AFRIAM 2 IZ AR RLESE
hAE XL Q) ki BB R 5 4.88-0.276umol/m’s) {3 5§ 83-95%2 % ¥ I

|l

BIFTEILFHALBLEE LF T2 TRERK F IR L R

0.00035 mol/m’> T+ HBFTFES% @ AT P HETES, ,Jﬁ_; AREEE Rk

8 | P k5 B B 11.5 -56.8umol/m’s #6+ 2 5 ¥ & % LR

BOTEE A G4 75-92% 0 gt B % UR(1995)2 B E FF &

FREHELL FRAEI AR A8 FERFAF BT LBBERN S TS
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SEEFFA S 0 RARAEF R TRERERAEZ D FREFRAFT S
2GS FOMETEFEARA LR TEFT F L 2267% SRE 5 §(0.000284
mol/m®)FE 5 ¥ 3 % 32.67% > Sk 1 -] pF(0.20448 mol/m’)%F ¥ 3 % 83.33% o @
BREAAM IR TS YL 26.67% 0 SRk 5 £(0.000284 mol/m’)pE s F
&% 3733% > Rk 1) PE(0.20448 mol/m?)E § & L 84% o Fp F ¥ kA @
TRk > v maed g §er > PEMI9SFTEE RS AP S o
WA HFTHEALY TEF EHNT F R AFTEEF FER o AT
PR ABER A A EIF T > B F F OERT T X o Eriochloa
el e B FEAT > T 53 4 (Bello
etal.,2000) - Gutterman et al. (1992) 45 i Amaranthus caudatus f&+ fd ¥ ;i
(F RARZS5%) 2 g AERATIHRIL BT 5 ¥ M3 50% = Fdhfg+ &
BT #2F T 0 ¥ F Echinochloa fr k% (Oryza sativa L.) f&+ # 14

villosa f63 fak § 2 R i T 0 B ¥ %

4"\\;—
ey
(w

F_*

-

# % 2% BT # 5 (Benvenuti and Macchia, 1997) c AF 3 2 5 7" F 4 4[] % 0 “ F

éﬁﬁiﬁiﬁﬁﬁﬁ’i%%ﬁiﬁﬁﬁf’éﬁiéﬂﬁﬁmﬁiﬁ%ﬂ@
PIAZLF BT AR E2F BT HRIBER AT DT TS

o BRREEF REARE R R T AR M

[+ P # 7 3 LDIPEPrd] o Lo TF R H R IIFFI2

g o %% 2 Gutterman et al. (1992) # 3 B/ 2 & % 47

W
e

i

A (2000):}F] pH E2Z S H{W A2 (I R+ 2875 2§57 + - Bidens
pilosa f&+ & pH & 4~9 % ¥ F ¥ 78~90% etz pH BT >4 5 % »’P#'I(Reddy
and Singh, 1992) - Campsis radicans {- Pueraria lobate &+ pH 5~9 = % ¥ 2 4 [l

( Chachalis and Reddy, 2000 ; Susko and Mueller, 1999 ) - 7 I e pH & jed2 % < &
ARG 26 CER A E% T > # R % & Reddy and Singh(1992) -~ Chachalis and
Reddy(2000) %2 Susko and Mueller(1999)4p 2 » if & 4 ¥ ¢ Bl & pH4~10 2 [ > fe
PUpHE-TH G 5 R o AREA BAF GBI ELR D < o

FTRIFEY KR FRIHEALLS F F
B 4 S ?f %R E ¥)3 i 5 o Benvenuti and Miele (2001) # 3 20 fé ¢
BERD S FTERAERE AN =5 2
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BT F BT @€ T FRZ B 4@ T ' o Chachalis and Reddy (2000) # 73
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5‘5;:

0 - ¥ ¢t » Letchamo and Gosselin (1996) # 7 Taracacum officinale &+
R 25 cmp 0 BT X 8099 b o ¥ AER 4 empF o By F TR
I50% BIFRSMFE BT X5 0% p ARIEY 2FF NPT A B
i;zﬁéﬁBﬁ%9+%u11£%ﬂ%ﬁwf£%ﬂ%%%ﬁﬁéza%?’

5% A% RS F B(HIR high-irradiation reaction 5 3% > 2008 ) o AF7 7 ©® ¥ ° % 3

Wi

a3
i

1
|32

A4
=5

T

(.

B2 FEER A Y 0-15emTHF YT Fd 85% T L 5% @ A 2
O2A T AT LA REF BERFT I Moad AR LR BT
B 0o CEABAT R LB REL B L EAEEREL 0 DA THFT F A
BLEEAp Ad REF F 2T ETEY CEAMAZ BT AHAKT - &
FEBETFEAF T ERIERL 2onF o A BERH BT RELAFT
A PERREE IR EERBIEZFT M “%tbiﬂié o) fE+ ]
Fok & W0.15g 0 @ > &2 LR EUF2 4 % 22 Benvenuti and Miele (2001)

% Letchamo and Gossein (1996) #= 7 %% 4p 07 »

(Z)MRBERERES TTER AATF T R L2

BT HN a WP, AF EAF 25T o f1* Gummerson(1986)° Covell
et al.(1986) - Dahal and Bradford(1994) #5 ~ 472 % » A 47§+ A /3 7 5 &
5%~95%fFp  AFFTERERBER DG > T RENBIFT Ty
Whso) > Our ~ Owp & B o WECH EH T RE R R RS E
B AT 3 T PRE FRAEA R FRETES HAET Sk FEF 0
MPa FEFgipliE Rl EAp g Br > RS BARERT 3 A0E P 6 2483 0 i
#ﬂﬁﬁ%%:E*%ﬁ%OQMm%%ZMSCﬁME%%?Q$$%’ﬁﬁ%
%”g WREFTE3 X B REFRIEAAR T ARY B k$ 5 -02MPa
TEATHERITAE > Ak% L -04MPa BF > T 58 &ﬁfZWWCmW
BER RIEAPRR G KB 2R % o HARE R HEOKR R 247 - Dahal et al. (1990a, b)

{r Dahal and Bradford (1994) # % % 4r( Lycopersicon esculentum Mill. ) &+ 45 2i:
e

-

|E

Eicfh Tt Ty &1 ) ShGEE T A R R PR BT AR E R

£
HFURERE T 0 Whso) BT 2ETE 0 A ME LT H Wso i oo A Y s Ak

3

EEAMAY CEAMBT AR KR T AHE T FASL Ty B RA 0 K

FAF A 09-108°C ~ v FEES H A 1.0-11.6°C 2 FF > (200187 § 4 # 2 §

83



(Axonopus affinis Chase)¥2 % B & (Paspalum conjugatum Berg.)& % {8 7 » 2 & &

Ty & 4% 10.5-17.6°C~ & B & Ty & 4 % 10-16.9°C ; £(2003) =5 | £ & %W To
43 2.595°C b Rt i XA AE2 Th L3054 0 LR R AT i
PRHTATRARS > ERNABFEMAN L # L RET T2 AWM
- o TR R F T FEFRE Y F PR 54 F £ (-0.2 Mpa » 20/15°C)
Z MM 14 % (-0.4 Mpa > 25/20°C)2 3 % o Dahal and Bradford (1994)Z* Roman et
al.(1999)# 1 % 3 ~ % ¥ (ChenopodiumserotinuL.) % f&+ &% ~ M-k$TEF 4
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Fig. 5-1. Changes in the mean ambient temperature during the experiment. (Dec, 1999
to Dec, 2001)
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Fig. 5-3. Percentage germination of A. houstonianum seeds exhumed monthly from

upland field soil and germinated at four temperature regimes in the light for 28 days.
(Dec, 1999 to Dec, 2001, bars denote SE, if > 5%)
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Fig. 5-4. Percentage germination of A. houstonianum seeds exhumed monthly from upland

field soil and germinated at four temperature regimes in darkness for 28 days. (Dec, 1999 to
Dec, 2001, bars denote SE, if>5%)
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Fig. 5-5. Percentage germination of A. houstonianum seeds exhumed monthly from upland

field soil and germinated at four temperature regimes in the light for 28 days. (Aug, 2000 to
Sept, 2001, bars denote SE, if> 5%)
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Fig. 5-6. Percentage germination of A. houstonianum seeds exhumed monthly from upland

field soil and germinated at four temperature regimes in darkness for 28 days. (Aug, 2000 to
Sept, 2001, bars denote SE, if > 5%)
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Fig. 5-7. Percentage germination of A. houstonianum seeds exhumed monthly from paddy
field soil and germinated at four temperature regimes in the light for 28 days. (Aug, 2000 to

Sept, 2001, bars denote SE, if > 5%)
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Fig. 5-8. Percentage germination of A. houstonianum seeds exhumed monthly from upland

field soil and germinated at four temperature regimes in darkness for 28 days. (Aug, 2000 to

Sept, 2001, bars denote SE, if>5%)
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Fig. 5-9. Percentage germination of A. conyzoides seeds exhumed monthly from upland field

soil and germinated at four temperature regimes in the light for 28 days. (Dec, 1999 to Dec,
2001, bars denote SE, if>5%)
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Fig. 5-10. Percentage germination of A. conyzoides seeds exhumed monthly from upland

field soil and germinated at four temperature regimes in the darkness for 28 days. (Dec, 1999
to Dec, 2001, bars denote SE, if > 5%)
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Fig. 5-11. Percentage germination of A. conyzoides seeds exhumed monthly from upland

field soil and germinated at four temperature regimes in the light for 28 days. (Aug, 2000 to
Sept, 2001, bars denote SE, if> 5%)
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Fig. 5-12. Percentage germination of A. conyzoides seeds exhumed monthly from upland

field soil and germinated at four temperature regimes in darkness for 28 days. (Aug, 2000 to
Sept, 2001, bars denote SE, if>5%)
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Fig. 5-13. Percentage germination of A. conyzoides seeds exhumed monthly from paddy

field soil and germinated at four temperature regimes in the light for 28 days. (Aug, 2000 to
Sept, 2001, bars denote SE, if > 5%)
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Fig. 5-14. Percentage germination of A. conyzoides seeds exhumed monthly from upland

field soil and germinated at four temperature regimes in darkness for 28 days. (Aug, 2000 to
Sept, 2001, bars denote SE, if> 5%)
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Fig. 5-15. Field emergence of the monthly exhumed seeds of A. houstonianum buried in
upland field (the same samples as in figure 5-3 and 5-4). The exhumed seeds were planted in

0.5 cm depth soil and percentage emergence counted 30 days. (bars denote Standard Error, if
>5%)
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Fig. 5-16. Field emergence of the monthly exhumed seeds of A. houstonianum buried in
upland field (the same samples as in figure 5-5 and 5-6 ). The exhumed seeds were planted

in 0.5 cm depth soil and percentage emergence counted 30 days. (bars denote Standard Error,
if>5%)
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Fig. 5-17. Field emergence of the monthly exhumed seeds of A. houstonianum buried in
paddy field (the same samples as in figure 5-7 and 5-8 ). The exhumed seeds were planted in

0.5 cm depth soil and percentage emergence counted 30 days. (bars denote Standard Error, if
>5%)
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Fig. 5-18. Field emergence of the monthly exhumed seeds of A. conyzoides buried in upland
field (the same samples as in figure 5-9 and 5-10). The exhumed seeds were planted in 0.5
cm depth soil and percentage emergence counted 30 days. (bars denote Standard Error, if >
5%)
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Fig. 5-19. Field emergence of the monthly exhumed seeds of A. conyzoides buried in upland
field (the same samples as in figure 5-11 and 5-12 ). The exhumed seeds were planted in 0.5
cm depth soil and percentage emergence counted 30 days. (bars denote Standard Error, if>

5%)
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Fig. 5-20. Field emergence of the monthly exhumed seeds of A. conyzoides buried in paddy
field (the same samples as in figure 5-13 and 5-14 ). The exhumed seeds were planted in 0.5
cm depth soil and percentage emergence counted 30 days. (bars denote Standard Error, if >

5%)
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Fig. 5-21. Effect of plowing time on the number of emerged seedlings of A. houstonianum.
number of plants was counted one month after plowing. (bars denote Standard Error, if>
5%)
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Fig. 5-22. Effect of plowing time on the number of emerged seedlings of A. conyzoides.
Number of plants was counted one month after plowing. (bars denote Standard Error, if >
5%)
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Fig. 5-23. Cumulative emergence of A. houstonianum plants in the field. The 3000 seeds
(with 3 replications by 1 replications 1000 seed ) were planted in 0.5 cm depth soil on Jan.
2000. Number of seedings were counted and removed at the end of each month. (bars denote
Standard Error, if> 5%)

900
800 r - "
700 -
600
500
400
300 r
200
100 r

Cumulative emergence number(no./area)

Lo

2000 2001

Month

B 5-24.9 7TF 4 G[f8F 22000 £ 1 FHAE 05 24 FI P ER 2T O F Y K
PFEAHKRNL Y o (FAF 3000 k0 & £ F 1000 k)

Fig. 5-24. Cumulative emergence of A. conyzoides plants in the field. The 3000 seeds(with 3
replications by 1 replications 1000 seed ) were planted in 0.5 cm depth soil on Jan., 2000.

Number of seedings were counted and removed at the end of each month. (bars denote
Standard Error, if> 5%)
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Fig. 5-25. Cumulative emergence of A. houstonianum plants in the field. The 3000
seeds(with 3 replications by 1 replications 1000 seed ) were planted in 0.5 cm depth soil on

Sept. 2000. Number of seedings were counted and removed at the end of each month. (bars
denote Standard Error, if > 5%)
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Fig. 5-26. Cumulative emergence of A. conyzoides plants in the field. The 3000 seeds(with 3

replications by 1 replications 1000 seed ) were planted in 0.5 cm depth soil on Sept. 2000.

Number of seedings were counted and removed at the end of each month. (bars denote

Standard Error, if> 5%)
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Fig. 5-27. Germination percentage of monthly collected seeds of A. houstonian under
different temperature regime.
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Fig. 5-28. Germination percentage of monthly collected seeds of A. conyzoides under
different temperature regime.
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Table 6-1-1. Effects of sowing months and growing days on the growth of A. houstonianum

and A. conyzoides: ANOVA table

30days M.S.
Branch Plant Shoot )
S.O.V. D.F. number  height dry Root dry  Leafarca  Covering
weight weight rate
Species 1 5.04 121.5%*  0.002 0.000004 874.7* 416.7*%*
Month 3 19.48%*  149.9*%*  0.110**  0.005**  5241.7** 3572.2%*
Species
;/Ionth 3 1.48 83.9%* 0.010 0.003**  566.2%* 84.7%*
Error 16 1.25 23 0.004 0.0002 103.0 7.3
60days M.S.
Branch Plant Shoot .
S.O.V. D.F. number height dry Rooj[ dry  Leafarea Covering
weight weight rate
Species 1 28.16**  1885.1** 13.65%*  0.31** 643475.3%** 330.1%*
Month 3 76.11%%  1708.2*%* 3939**  (.48%** 500252.2%*  12247.4%*
Species
;/Ionth 3 38.94%%  558.7**%  3.00%* 0.11%* 345052.7** 72.8%%
Error 16 2.75 20.2 0.06 0.02 1971.7 4.2
90days M.S.
Branch Plant Shoot .
S.O.V. D.F. number height dry Rooj[ dry  Leafarca Covering
weight weight rate
Species 1 287.04** 1002.3** 160.16** 1.16** 77310.5%* 112.6%*
Month 3 787.93*%*% 3631.1*%* 141.12%* 1.72%* 2433643.6** 12066.7**
Species
;/Ionth 235.70*%*  100.7 37.42%*  0.62** 16297.0 40.3%*
Error 16 5.62 32.6 2.14 0.01 5998.5 6.5

M.S.: Mean square, S.0.V.: Source of variable, D.F.: Degree of freedom
*, **: Significant at 5% and 1% level, respectively.
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Table 6-1. Effects of sowing months and growing days on the growth of A. houstonianum

and A. conyzoides

30 days after sowing

Species Sowing  Branch number Plant height Shgot dry Rqot dry Leaf e;rea Covering
month (no.) (cm) weight(g) weight(g) cm rate(%)
A. houstonianum March 4.5b 13.3b 0.30a 0.10a 61.3c 38¢
June 4.5b 24.6a 0.35a 0.05b 70.0b 63a
September 6.3a 13.8b 0.31a 0.06b 80.3a 60a
December 3.0c 4.9¢c 0.04b 0.02¢ 12.3¢ 27¢
A. conyzoides March 5.0b 15.5a 0.41a 0.12a 66.6a 45a
June 6.0ab 8.4b 0.20b 0.03b 43.2b 38b
September 7.5a 8.5b 0.29b 0.03b 67.7a 45a
December 2.3c 4.4c 0.03c 0.01b 7.9¢ 16¢
60 days after sowing
Species Month Branc(l; (l;l.l)lmber PlarztC Illlsight ‘S)Vk;(i);)ltl tc(lg Vl:;(;th ii(rg) Leifr‘na;rea (iz‘:/ee({;)n)g
A. houstonianum March 10.5b 45.7c 1.7¢ 0.26b  255.1c 85b
June 19.8a 77.1a 8.3a 0.70a  1186.0a  100a
September 11.0b 63.8b 4.6b 0.93a 443.0b 98a
December 6.0c 23.4d 0.4c 0.11b 49.1d 62c
A. conyzoides March 9.0a 32.3b 0.9b 0.31c 161.0b 77b
June 11.0a 32.5b 4.1a 0.42b  2233a 97a
September 10.0a 52.7a 3.6a 0.59a 258.8a 89a
December 7.3b 17.8¢c 0.3b 0.08d 47.0c 50c
90 days after sowing
Species Month Branc(l; (l;l.l)lmber PlarztC Illlsight ‘S)Vk;(i);)ltl tc(lg Vl:;(;th ii(rg) Leifr‘na;rea (iz‘:/ee({;)n)g
A. houstonianum March 11.0b 72.8b 3.9b 0.38¢c 400.1b  100a
June 26.3a 92.8a 15.7a 1.82a  1528.9a  100a
September 13.5b 88.4a 12.5a 1.40b 175.0c 100a
December 9.0b 29.5¢ 0.7¢ 0.27¢c 86.9¢c 85b
A. conyzoides March 11.5b 57.2¢ 2.3c 0.42b 209.7b 100a
June 16.5a 80.0a 10.1a 0.71a  1384.4a 100a
September 11.5b 69.5b 5.0b 0.93a 132.0c 100a
December 8.0c 28.3d 0.5¢ 0.10c 62.8d 74b

Mean followed by the same letter in the same column are not significantly different at 5% level.
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Table 6-2-1. Effects of sowing months on the agronomic traits of A. houstonianum. and

A. conyzoides: ANOVA table

M.S.

S.O.V. D.F. Plant Branch Inflorescenc Seed S@ed 1000-see

height numbe e no./plant  no./plant weight/ d

r ) ) plant  weight
Month 3 2774.06%*  32.72*  34466.5%* 118038284** 14.14** (0.008**
Species 1 133.48 96.0%* 14602.66** 25161728**  3.81**  (0.017**
Monthx 3 819.44 %% 2.55 16285.00**  92801465** 10.38**  0.0004
Species
Error 16 59.97 6.29 562.45 634822 0.13 0.0002
5.0.V. D.F. Daysto  Days to Days to Days to
first fal ISt total N F K
flower flower mature growing
seed

Month 3 299.59%*  363.44%* 394 27%** 144.05%* 6.44 6.50**  10.27**
Species 1 0.04 66.66** 60.16** 280.16%* 0.66 0.16 28.16**
Monthx 3 44, 7%* 12.55%* 61.61%* 152.72%%* 9.77*  0.94 22.50%*
Species
Error 16 1.37 0.91 3.25 2.08 3.00 0.45 1.62

M.S.: Mean square, S.0.V.: Source of variable, D.F.: Degree of freedom

*, **: Significant at 5% and 1% level, respectively.
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Table 6-2. Effects of sowing months on the agronomic traits of A. houstonianum. and A. conyzoides

Inflorescence

sowin Species Plant  Branch 0./ Seedno. Seed 1000-seed  Days to first
& p height number ) /plant  weight/ Weight flower
month plant
em (o) POV (o) plane) (o) (day)
March A.houstonianum  77.8a  14.5a 50.5a 2989.8a 0.51a  0.165a 30.3b
A. conyzoides 55.5b  13.0a 44.3b 2046.0b 0.20b  0.136b 31.0a
Tune A. houstonianum 98.6b  17.0a 128.4b 6907.3b 1.25b  0.172a 35.8b
A. conyzoides 111.8a  12.8b 368.5a  22218.0a 3.49a  0.153b 42.5a
September A. houstonianum  74.1a 12.8a 100.2a  6053.5b 1.0lb  0.152a 45.3a
A. conyzoides 68.9a 9.5a 1543a  9311.5a 1.38a  0.140b 43.0b
December A. houstonianum 67.7a 13.0a 120.3a 6485.5a 0.98a  0.147a 48.3a
A. conyzoides 49.8b 8.0b 91.5b  2195.0b 0.34b  0.120b 44.3a
sowin Days to D%};Ztto Tatal
monthg Species Full mature growing N P K
flower seed days (Kg/ha) (Kg/ha) (Kg/ha)
da da
(day)  (day) (day)
March

A.houstonianum  48.5b 77.5a 116.0a 68.0a  16.8b 99.3a

A. conyzoides 52.5a 72.8b 102.3b 65.8a 18.3a 97.5a
June A. houstonianum 47.3b 78.0a 119.5a 65.8a 17.1a 99.5a
A. conyzoides 54.5a 80.8a 121.5a 63.5a 16.5a 92.5b

A. houstonianum 65.5b  93.5a 117.3a 63.0b 15.3a 98.5a

A. conyzoides 67.8a  94.5a 118.3a 65.8a 15.5a 98.3a
December A. houstonianum  59.0a 89.8a 122.0a 64.5a 15.8a 98.5a
A. conyzoides 59.0a  77.0b 105.0b 65.3a 15.5a 98.8a

September

Mean followed by the same letter in the same column are not significantly different at 5% level.
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Table 6-3-1. Effect of seed sowing rates on the establishment of A. houstonianum and A.
conyzoides population at paddy fields after the harvest of the 2™ rice crop (2004):

ANOVA table
M.S.
S.OV. D.F. Daysto Plant Days to Days to Days to Total
emergence number first Full last growing

flower flower flower days
Species 1 2.205%* 3784.5%* 84.5%* 14.22%*% 249 38**  722%*
Sowing 2 0.06 17713.16** 1.5 2.05 5.05 3.16
rate
Species x
Sowing 2 0.18 675.5 3.16 5.38 7.38 12.16
rate
Error 12 0.09 184.22 2.05 1.83 2.38 4.77

M.S.:Mean square, S.O.V.: Source of variable , D.F.: Degree of freedom
* **: Significant at 5% and 1% level, respectively.
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Table 6-3. Effect of seed sowing rates on the establishment of A. houstonianumand A.
conyzoides population at paddy fields after the harvest of the 2™ rice crop (2004)

Daysto  Plant Daysto  Daysto Days to Total
Species and emergenc number first full last flower growing
sowing rate e (no. /m?) flower flower (day) days
(day) (day) (day) (day)
A. houstonianum
0.2g/m? 7.3a 101.0c 57.3a 65.0a 99.0a 115.0a
0.4g/m? 7.8a 153.3b 59.0a 67.0a 97.0a 118.0a
0.8g/m? 7.8a 226.7a 59.7a 68.0a 100.0a 118.0a
A. conyzoides
0.2g/m? 8.4a 81.7¢c 54.7a 65.3a 89.7a 105.3a
0.4g/m? 8.3a 139.0b 54.0a 64.7a 92.0a 105.0a
0.8g/m? 8.3a 173.3a 54.3a 64.7a 92.0a 102.7a

Mean followed by the same letter in the same column are not significantly different at 5% level.

130



% 6-4-1 - BRSO AT BB Sk 6 TS FEHE 2 2 B
(2005 &) : B> 247 &
Table 6-4-1. Effect of seed sowing rates on the establishment of A. houstonianum

and A. conyzoides population at paddy fields after the harvest of the 1%
rice crop (2005): ANOVA table

M.S.

S.OV. D.F. Daysto Plant Days to Days to Days to Total

emergence number first Full  last growing

flower flower flower days

Species 1 13.34** 112.5 186.88**  280.05** 68.05%**  34.72%*
Sowing 2 0.52%% 3221.05%* 0.22 6.88%* 54.88**  51.16**
rate
Speciesx 2 0.08 83.16 16.88**  3.55%* 0.22 1.05
Sowing
rate
Error 12 0.03 35.66 0.44 0.72 2.27 1.27

M.S.: Mean square, S.0.V.: Source of variable, D.F.: Degree of freedom
*, **: Significant at 5% and 1% level, respectively.
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Table 6-4. Effect of seed sowing rates on the establishment of A. houstonianum and A.
conyzoides population at paddy fields after the harvest of the 1* rice crop (2005)

Daysto Plant Daysto  Days to Days to Total
Species and emergenc number first full last growing
Sowing rate e (no. /m*)  flower flower flower days
(day) (day) (day) (day)
A. houstonianum
0.2g/m? 4.8a 80.3¢ 37.0a 48.0a 1153a  128.0a
0.4g/m? 4.4b 106.0b 35.7a 47.7a 112.0b  124.0b
0.8g/m? 4.2c 121.3a 33.3a 44.7b 109.3b  121.7b
A. conyzoides
0.2g/m? 6.4a 83.0c 40.3c 55.0a 111.7a  124.3a
0.4g/m? 6.4a 105.0b  41.7b 54.7a 107.76 122.0b
0.8g/m? 5.8b 134.7a  43.3a 54.3a 105.7b 119.0c

Mean followed by the same letter in the same column are not significantly different at 5%
level.
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Table 6-5. Effect of seed sowing rates of Ageratum before planting of upland crops on the

growth of Ageratum during the cropping season (2004, fall crop): ANOVA table

Maize M.S.
S.0.V. D.F. Days to Plant Days to Days to Days to Total
emergence number first full last flower  growing
flower flower days
Species 1 10.88%* 826.88%* 128.00%*  75.23**  660.05**  575.73%*
Sowing rate 2 0.26* 5241.55%*  20.66**  22.12%*  73.50%* 107.06**
Species %
Sowing rate 2 0.15 666.88**  0.66 0.57 17.05%* 8.40%**
Error 12 0.04 55.33 1.77 0.69 1.94 0.60
Peanut M.S.
S.0.V. D.F Days to Plant Days to Days to Days to Total
emergence number first full last flower  growing
flower flower days
Species 1 7.60%* 2200.05**  56.88**  47.36**  566.72**  470.22%*
Sowing rate 2 0.09 9120.16%*  32.72**  19.32% 55.38%* 89.55%*
Species x
Sowing rate 2 0.03 262.38* 0.05 0.54 6.05 1.55
Error 12 0.11 66.61 2.38 1.06 2.27 1.61
Sesbania M.S.
S.0.V. D.F. Days to Plant Days to Days to Days to Total
emergence number first full last flower  growing
flower flower days
Species 1 10.12%* 76.05 35.28**  16.05*%*  910.22*%*  938.88**
Sowing rate 2 0.20 13774.05%* 22.20%*  13.62*¥*  88.38** 79.38%*
Species %
Sowing rate 2 0.01 2.05 0.04 0.93 0.38 2.05
Error 12 0.09 27.27 1.29 1.19 2.66 1.50

M.S.: Mean square, S.0.V.: Source of variable , D.F. : Degree of freedom
respectively.

* **: Significant at 5% and 1% level,
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Table 6-6.1. Effect of seed sowing rates of A. houstonianum before planting of upland crops on
the growth of Ageratum during the cropping season (2004, fall crop)

Crop and Days to Plant Days to Days to Days to Totgl
Sowing rate emergence numbezr first flower full flowesrlast flower growing
(day)  (no./m") (day) (day) days(day)

Corn

0.05g/m? S5.1a 88.7¢ 45.3a 53.0a 105.0a 120.3a

0.1g/m? 4.9a 116.0b 42.7ab 50.0ab 101.7b 116.3b

0.2g/m? 4.7a 127.3a 41.0b 48.8b 101.0b 114.3¢
Peanut

0.05g/m? 5.3a 101.3c 52.7a 59.3a 121.3a 135.3a

0.1g/m? 5.1a 128.7b 50.7ab 57.3b 120.0ab 132.7b

0.2g/m? 5.1a 186.7a 48.0b 55.7¢ 117.3b 128.7¢
Sesbania

0.05g/m? 5.0a 107.7¢c 50.3a 57.0a 129.0a 142.0a

0.1g/m? 5.3a 136.0b 48.3b 56.0ab 127.0a 140.0a
0.2g/m? 5.0a 201.3a 46.7b 54.2b 122.0b 136.0b
Fallow farmlands

0.05g/m? 5.0a 124 3¢ 46.3a 55.0a 116.7a 130.7a

0.1g/m? 4.8ab 174.0b 44.7a 51.3b 114.3a 128.3b

0.2g/m? 4.6b 224.0a 42.0b 49.5¢ 111.7b 125.3¢

Mean followed by the same letter in the same column are not significantly different at 5% level.
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Table 6-6.1. Effect of seed sowing rates of A. conyzoides before planting of upland crops on the
growth of Ageratum during the cropping season (2004, fall crop)

Crop and Days to Plant Days to Days to Days to last flower Total
Sovxlljin cate emergence  number first flower full flower growing
& (day)  (no./m?) (day) (day) days(day)

Corn

0.05g/m? 6.3a 58.0c 50.0a 56.4a 95.0a 111.4a

0.1g/m? 6.8a 96.0b 48.0b 54.7b 91.3b 105.0b

0.2g/m? 6.2a 137.3a 47.0b 53.0c 85.0c 100.7¢
Peanut

0.05g/m? 6.5a 80.7¢c 56.3a 62.1a 112.0a 126.0a

0.1g/m? 6.6a 119.0b 54.0ab 61.3a 109.0a 122.7a

0.2g/m? 6.3a 150.7a 5167b 58.7b 104.0b 117.3b
Sesbania

0.05g/m? 6.6a 104.7¢ 53.3a 59.5a 115.3a 128.7a

0.1g/m? 6.8a 130.7b 51.0ab 57.0b 112.7a 125.7b

0.2g/m? 6.4a 197.3a 49.3b 56.3b 107.3b 120.3¢
Fallow farmlands

0.05g/m? 6.0a 116.0c 50.9a 58.7a 106.0a 120.0a

0.1g/m? 6.3a 173.0b 49.3ab 56.7b 103.7a 117.3b

0.2g/m? 6.5a 214.0a 47.7b 53.7¢c 98.0b 112.7¢

Mean followed by the same letter in the same column are not significantly different at 5% level.
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Table 6-7. Effect of seed sowing rates of Ageratum before planting of autumn upland crops

on the growth of Ageratum after the harvest and plowing of autumn crops (plowing time:
January 2005): ANOVA table

Maize M.S.
S.0.V. D.F. Daysto Plant Days to Daysto Days to Total
emergence  number first full last growing
flower flower flower days
Species 1 6.72%%* 312.5%* 107.55*%*  0.88 450.00%* 522 72%*
Sowing rate 2 0.16 64.1 0.05 0.05 2.16 2.66
Species x
Sowing rate 2 1.05 43.2 0.05 0.72 7.16 3.55
Error 12 0.27 28.5 1.22 0.77 3.11 1.94
Peanut M.S.
S.0.V. D.F. Daysto Plant Days to Days to Days to Total
emergence  number first full end growing
flower flower flower days
Species 1 4.50%* 953.38**  102.72*%*  4.5% 760.50%*  364.5%*
Sowing rate 2 0.22 41.05 0.5 2.0 2.72 5.16*
Species %
Sowing rate 2 0 91.72 0.05 0 1.5 2.16
Error 12 0.22 23.83 0.55 0.66 7.16 1.11
Sesbania M.S.
S.0.V. D.F. Days to Plant Days to Daysto Days to Total
emergence number first full end growing
flower flower flower days
Species 1 2.88%* 382.72**%  80.22**  0.50 734.72%%  460.05%*
Sowing rate 2 0.40 84.38* 0.72 0.88 1.50 0.38
Species x
Sowing rate 2 0.38 45.72 0.72 2.0 5.05% 1.72
Error 12 0.29 13.5 1.72 1.27 0.88 0.44
fallow M.S.
farmlands
S.0.V. D.F. Days to Plant Days to Days to Days to Total
emergence number first full end growing
flower flower flower days
Species 1 5.55%* 200.00%*  112.5**  1.38 566.72**  840.50%*
Sowing rate 2 0.05 69.55% 0.66 0.38 4.66 1.55
Species %
Sowing rate 2 0.38 18.0 0.66 0.72 0.88 0.66
Error 12 0.16 16.0 0.77 0.33 4.38 2.61

M.S.: Mean square, S.0.V.: Source of variable, D.F.: Degree of freedom
*, **: Significant at 5% and 1% level, respectively.
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Table 6-8.1. Effect of seed sowing rates of A. houstonianum before planting of autumn
upland crops on the growth of Ageratum after the harvest and plowing of autumn crops

(plowing time: January 2005)

Crop and Days to Plant Days to Days to Days to last Total
sowri)n rate emergence number first flower full floweiflower (day) growing

& (day) (no./m?>)  (day) (day) days(day)
Corn

0.05g/m? 8.3a 84.0a 60.0a 69.3a 102.7a 115.0a

0.1g/m? 8.3a 90.0a 59.7a 69.7a 100.7a 115.7a

0.2g/m? 9.0a 87.3a 60.0a 70.0a 99.7a 115.0a
Peanut

0.05g/m? 7.3a 100.0a 62.3a 73.0a 106.3a 119.0a

0.1g/m? 7.3a 109.0a 62.3a 73.0a 106.7a 119.3a

0.2g/m? 7.0a 112.7a 62.0a 72.0a 106.7a 119.7a
Sesbania

0.05g/m? 7.3a 99.3a 62.0a 72.0a 105.0a 118.3a

0.1g/m? 7.3a 99.3a 62.0a 72.3a 105.0a 119.0a

0.2g/m? 7.3a 103.3a 62.0a 72.0a 103.7a 117.6a
Fallow farmlands

0.05g/m? 9.0a 82.7c 59.0a 70.0a 101.0a 115.0a

0.1g/m? 8.7a 86.7b 60.3a 70.3a 101.7a 115.0a

0.2g/m? 9.3a 92.0a 59.7a 69.7a 102.7a 116.3a

Mean followed by the same letter in the same column are not significantly different at 5% level.
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Table 6-8.2. Effect of seed sowing rates of A. conyzoides before planting of autumn upland
crops on the growth of Ageratum after the harvest and plowing of autumn crops (plowing
time: January 2005)

Crop and Days to Plant Days to Days to Days to last flower Total

Sowing rate emergence numbezr first flower full flowe (day) growing
(day) (no./m") (day) (day) days(day)
Corn
0.05g/m? 10.3a 75.0a 55.0a 70.3a 90.7a 106.0a
0.1g/m? 9.7a 76.7a 55.0a 70.3a 90.3a 104.0a
0.2g/m? 9.3a 84.7a 55.0a 69.7a 92.0a 103.3a
Peanut
0.05g/m? 8.3a 94.0a 57.7a 72.0a 92.3a 108.7b
0.1g/m? 8.3a 92.7a 57.7a 72.0a 93.7a 110.7a
0.2g/m? 8.0a 91.3a 57.0a 71.0a 94.7a 111.7a
Sesbania
0.05g/m? 8.7a 84.3b 58.3a 73.0a 90.3a 108.7a
0.1g/m? 8.0a 95.3a 57.0a 71.3a 92.3a 107.7a
0.2g/m? 7.7a 94.7a 58.0a 73.0a 92.7a 108.3a
Fallow farmlands
0.05g/m? 10.0a 80.0a 54.7a 70.0a 89.3a 101.3a
0.1g/m? 10.3a 78.0a 54.7a 70.7a 91.3a 102.0a
0.2g/m? 10.0a 83.3a 54.7a 71.0a 91.0a 102.0a

Mean followed by the same letter in the same column are not significantly different at 5% level.
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Table 6-9. Effect of seed sowing rates of Ageratum before planting of upland crops on the
growth of Ageratum during the cropping season (2005, spring crop): ANOVA table

Maize M.S.
S.0.V. D.F. Days to Plant Days to end Total

emergence number Days to Days to flower rowing days
g first flower full flower g g day

Species 1 10.27** 11909.4** 16.05** 20.05%* 24.50* 29.38%**

Sowing rate 2 057 9762.1**%  5.05%* 5.38* 63.38** 80.72%*

Species x

Sowing rate 2 037 195.38* 0.38 0.38 0.5 2.72

Error 12 0.39 42.94 0.44 0.88 3.16 2.83

Peanut M.S.

S.0.V. D.F. Days to Plant Days to Days to Days to end Tptal
emergence number first flower  full flower flower growing days

Species 1 0.38%* 1682.0%%* 0.50 18.00** 220.5%* 206.72%*

Sowing rate 2 0.88%* 9438.0%* 13.16** 19.5%* 58.16%* 55.38%*

Species x

Sowing rate 2 0.22 266.0 1.16 2.16%* 1.50 1.72

Error 12 0.22 147.50 0.44 0.55 2.38 2.72

Sesbania M.S.

S.0.V. D.F. Days to Plant Days to Days to Days to Total
emergence number  first flower full flower end flower growing days

Species 1 24.50%* 6.72 0.22 5.55%* 234.7%*%  234.72%%*

Sowing rate 2 0.05 3846.5%* 10.50%* 11.55%%* 26.7 26.05%*

Species %

Sowing rate 2 0.16 10.05 0.72 0.22 1.38 1.38

Error 12 0.27 48.05 0.44 0.38 8.38 3.5

Soybean M.S.

S.0.V. D.F. Days to Plant Days to first Days to Days to end Total
emergence number flower full flower flower growingdays

Species 1 18.0%** 5.55 0.50 0.05 296.05%*  280.05**

Sowing rate 2 0.22 4193.16%* 11.55%* 12.5%* 46.22%* 38.88%*

Species x

Sowing rate 2 0.66 0.72 0.66 0.72 2.88 1.55

Error 12 044 32.22 1.0 1.66 3.55 6.88

Fallow farmlands M.S.

S.0.V. D.F. Days to Plant Days to Daysto  Days to end Total

emergence number first flower full flower  flower growing days

Species 1 10.88%* 206.72*%*  0.23 0.16 72.0%* 72.0%**

Sowing rate 2 0.72 2381.72%*  8.22%* 12.05%* 140.38%* 145.16**

Species %

Sowing rate 2 0.38 37.72 0 0.16 48.16**  46.5%*

Error 12 0.55 19.05 0.66 1.72 5.38 7.22

M.S.: Mean square, S.0.V.: Source of variable, D.F.: Degree of freedom
*, **: Significant at 5% and 1% level, respectively.
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Table 6-10.1. Effect of seed sowing rates of A. houstonianum before planting of upland crops on
the growth of Ageratum during the cropping season (2005, spring crop)

Cron and Days to Plant Days to Days to Days to Total
So vfin rate emergence number  first flower full flower end flower growing
& (day)  (no./m’)  (day) (day) (day) days(day)

Corn

0.05g/m? 5.5 93.3c 35.7a 52.7a 112.3a 126.7a

0.1g/m? 6.3a 141.3b 34.3b 51.0a 108.7b 122.0b

0.2g/m? 5.7a 185.3a 33.3b 51.0a 105.3¢ 119.3b
Peanut

0.05g/m? 6.0a 57.3b 35.7a 52.0a 118.7a 132.0a

0.1g/m? 6.3a 75.3b 35.7a 51.3a 114.3b 128.3b

0.2g/m? 5.3a 143.3¢ 33.7b 49.7b 113.0b 127.0b
Sesbania

0.05g/m? 5.3a 57.3c 36.3a 52.3a 123.3a 136.7a

0.1g/m? 5.3a 78.7b 36.0a 51.7a 120.7a 134.7a

0.2g/m? 5.7a 109.7a 33.3b 50.0b 120.0a 133.3a
Soybean

0.05g/m? 5.7a 63.3c 35.7a 52.0a 122.0a 135.0a

0.1g/m? 5.7a 91.7b 35.3a 52.7ab 117.0b 131.0a

0.2g/m? 6.0a 115.7a 33.7b 50.0b 115.3b 129.0a
Fallow farmlands

0.05g/m? 6.0a 78.0c 35.7a 52.0a 118.7a 132.7a

0.1g/m? 6.0a 101.0b 34.3b 51.0ab 110.7b 124.0b

0.2g/m? 6.3a 115.0a 33.3b 49.3b 103.3¢ 117.3b

Mean followed by the same letter in the same column are not significantly different at 5% level.
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Table 6-10.2. Effect of seed sowing rates of A. conyzoides before planting of upland crops on the
growth of Ageratum during the cropping season (2005, spring crop)

Cron and Days to Plant Days to Days to Days to Total
So V\I/)in cate emergence  number first flower  full flower end flower growing
s (day) (no. /m?) (day) (day) (day)  days(day)

Corn

0.05g/m? 7.0a 54.0c 37.0a 54.7a 109.3a 123.3a

0.1g/m? 7.3a 88.3b 36.3a 53.7a 106.7ab 121.0a

0.2g/m? 7.7a 123.3a 35.7a 52.7a 103.3b 116.0b
Peanut

0.05g/m? 7.7a 80.0c 37.0a 55.0a 111.7a 126.0a

0.1g/m? 7.3a 106.0b 35.7a 53.7a 108.3b 122.0b

0.2g/m? 7.0a 148.0a 33.3b 50.3b 105.0c 119.0b
Sesbania

0.05g/m? 7.7a 59.3c 36.3a 53.7a 116.7a 130.0a

0.1g/m? 8.0a 82.0b 35.7a 53.0a 114.0a 128.0ab

0.2g/m? 7.7a 108.0a 34.3b 50.7b 111.7a 125.0b
Soybean

0.05g/m? 8.3a 62.0c 36.7a 52.7a 112.3a 126.0a

0.1g/m? 7.7a 90.0b 35.7ab 52.0a 109.3b 123.3ab

0.2g/m? 7.3a 115.3a 33.3b 49.7a 108.3b 122.0b
Fallow farmlands

0.05g/m? 7.0a 84.3c 35.7a 52.3a 109.0a 122.7a

0.1g/m? 8.0a 103.0b 34.3a 50.7a 106.7a 121.0a

0.2g/m? 8.0a 127.0a 33.3a 49.3a 105.0a 118.3b

Mean followed by the same letter in the same column are not significantly different at 5% level.

140



%6-11. 5550 (th s 4 g AR H TR BFESR FEEE 2 2%

RS 292005 £ 7 0 A

Table 6-11. Effect of seed sowing rates of Ageratum before planting of spring upland crops on the growth
of Ageratum after the harvest and plowing of spring crops (plowing time:July 2005): ANOVA table

Maize M.S.

S.O.V. D.F. Days to Plant Days to Daysto  Days to end Total
emergence number first flower  full flower flower growing days

Species | 5.55%* 1901.38** 2.0 12.50**%  22.22% 64.22%*

Sowing rate 2 022 423.38**  8.72%* 4.22%* 0.38 1.16

Species x

Sowing rate 2 022 118.72%* 1.16 0 4.05 5.38

Error 12 0.38 29.55 1.0 0.38 2.94 3.38

Peanut M.S.

S.0.V. D.F. Days to Plant Days to Days to Days to Total
emergence number first full end growing

flower flower flower days

Species 1 5.55%* 14.22 0.50 5.55% 72.0%* 33.6%*

Sowing rate 2 0.72 88.22%* 10.88** 3.72% 0.16 3.55

Species x

Sowing rate 2 0.05 57.55% 0.66 2.05 1.50 0.20

Error 12 0.5 13.33 0.5 0.61 2.72 1.11

Sesbania M.S.

S.0.V. D.F. Days to Plant Days to Daysto Days to Total
emergence number first full end flower  growing

flower flower days

Species 1 2.72% 24.50 16.05%* 56.88%* 64.22%* 03.38%*

Sowing rate 2 205 911.72%*  11.16* 1.55 0.38 0.16

Species x

Sowing rate 2 038 40.16 2.05 1.55 2.05 0.38

Error 12 0.44 26.83 1.66 1.33 1.77 1.66

Soybean M.S.

S.0.V. D.F Days to Plant Days to Daysto  Days to end Total
emergence number first flower  full flower flower growingdays

Species 1 1.38 14.22 8.0** 40.50**  14.22%* 43 55%%*

Sowing rate 2 2.72 176.88 5.16%* 3.50* 0.66 2.16

Species x

Sowing rate 2 0.05 14.22 0.16 1.16 1.55 0.38

Error 12 0.33 54.66 0.27 0.55 1.11 1.11

Fallow farmlands M.S.

S.0.V. D.F. Days to Plant Days to Daysto  Days to end Total
emergence number first flower  full flower flower growing days

Species 1 0.88 420.5%* 10.88%*  22.22%*  64.22%* 60.50%*

Sowing rate 2 0.05 15.72 12.38%* 10.16** 0.66 0.50

Species x

Sowing rate 2 038 76.16* 0.05 1.05 0.22 0.50

Error 12 0.33 16.83 0.44 1.44 3.00 2.83

M.S.: Mean square,

* %% Significant at 5% and 1% level,

S.0.V.: Source of variable , D.F.: Degree of freedom

respectively.
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Table 6-12.1. Effect of seed sowing rates of A. houstonianum before planting of spring
upland crops on the growth of Ageratum after the harvest and plowing of spring crops
(plowing time:July 2005)

Cron and Days to Plant Days to Days to Days to Total
So vfin rate emergence  number first flower full flower end flower growing
° (day) (no. /m’) (day) (day)  (day) days(day)
Corn
0.05g/m*>  5.3a 90.7a 42.0ab 50.0a 115.3a 129.3a
0.1g/m? 5.0a 92.0a 42.7a 50.7a 113.3a 126.7a
0.2g/m*> 5.3a 102.0a 40.0b 49.0a 115.0a 128.7a
Peanut
0.05g/m*>  5.0a 90.0b 43.3a 50.7a 116.0a 130.0a
0.1g/m*>  5.0a 94.7b 44.0a 51.7a 115.3a 128.7a
0.2g/m? 5.7a 103.3a 41.3b 50.7a 116.7a 129.3a
Sesbania
0.05g/m*>  5.3a 66.0b 42.3a 49.7a 116.3a 128.7a
0.1g/m*> 5.7a 82.7a 41.0a 49.3a 114.7a 128.0a
0.2g/m? 6.0a 84.0a 40.3a 49.3a 115.3a 128.7a
Soybean
0.05g/m? 5.0a 71.3a 41.3a 49.3a 114.0a 128.0a
0.1g/m*>  6.0a 81.3a 40.3a 49.0a 114.0a 128.0a
0.2g/m*>  6.3a 77.3a 39.3a 47.7a 112.7a 126.7a
Fallow farmlands
0.05g/m? 5.3a 76.0a 41.7a 50.0a 114.0a 128.0a
0.1g/m? 5.7a 86.0a 40.7a 50.7a 114.7a 128.0a
0.2g/m*>  6.0a 83.3a 39.0b 48.0a 115.0a 128.0a

Mean followed by the same letter in the same column are not significantly different at 5% level.
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Table 6-12.2. Effect of seed sowing rates of A. conyzoides before planting of spring upland crops

on the growth of Ageratum after the harvest and plowing of spring crops (plowing time:July
2005)

Crop and Daysto  Plant Days to Daysto Days to Total
Sowing rate emergence numbezr first flower full flower end flower growth
(day) (no./m®) (day) (day) (day) days(day)

Corn

0.05g/m? 6.0a 60.7b 43.3a 51.7ab 112.0a 124.0a

0.1g/m? 6.3a 79.7a 42.3a 52.3a 113.0a 125.0a

0.2g/m? 6.7a 82.7a 41.0a 50.7b 112.0a 124.3a
Peanut

0.05g/m? 6.0a 96.0a 43.7a 53.0a 112.0a 124.0a

0.1g/m? 6.3a 99.3a 43.0a 52.7a 112.3a 125.3a

0.2g/m? 6.7a 98.0a 41.0b 50.7b 111.7a 124.0a
Sesbania

0.05g/m? 5.7a 58.3b 443a 53.0a 111.3a 123.7a

0.1g/m? 6.3a 85.3a 44.0a 54.0a 112.0a 124.0a

0.2g/m? 7.3a 82.0a 41.0b 52.0a 111.7a 124.0a
Soybean

0.05g/m? 5.7a 71.3a 42.3a 51.3a 111.3a 125.0a

0.1g/m? 6.3a 81.3a 42.0a 52.7a 112.0a 124.3a

0.2g/m? 7.0a 82.7a 40.7b 51.0a 112.0a 124.0a
Fallow farmlands

0.05g/m? 6.3a 93.7a 43.3a 53.0a 110.7a 124.0a

0.1g/m? 6.0a 90.0a 42.3a 52.0ab 110.7a 124.0a

0.2g/m? 6.0a 90.7a 40.3b 50.3b 111.0a 125.0a

Mean followed by the same letter in the same column are not significantly different at 5%
level.
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Table 6-13-1. Effect of field managements on the population establishment, biomass and
mineral contents of Ageratum after the harvest of 1* rice crop (2005): ANOVA table

M.S.

S.0.V. D.F. Emergence Shoot dry N% P% K%
number  weight

1 1380.16** 69552.66**  0.01 0.00002 0.09%**
3 1188.94%* 45237.88**  0.67** 0.0008**  0.20%*

Species
Field management

Species %
3 142.27%* 8822.77 0.0004 0.00001 0.02

16 32.12 4327.08 0.003  0.00001 0.007

Field management

Error

M.S.: Mean square, S.0.V.: Source of variable, D.F.: Degree of freedom
*, **: Significant at 5% and 1% level, respectively.
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Table 6-13. Effect of field managements on the population establishment, biomass and
mineral contents of Ageratum after the harvest of 1* rice crop (2005)

Species and Emergence number Shoot dry

2 : N P K
farm (no./m”) weight o o o

2 % %o %o
management (g/m’)
A
houstonianum

Plowing 81.0bc 666.7a 243c  0.02c 2.16¢
Burning 76.0c 818.7a 2.84b  0.03b 2.49b
Mulching 84.7b 546.7b 3.12a  0.04a 2.67a
Control 105.7a 748.3a 2.46c  0.02c 2.21c
A. conyzoides
Plowing 107.3b 5.7a 2.40c  0.02b 2.17bc
Burning 88.7¢ 653.0a 2.80b  0.03a 2.31ab
Mulching 89.3c 452.0a 3.09a  0.04a 242a
Control 122.7a 568.0a 2.39¢  0.02b 2.13¢

Mean followed by the same letter in the same column are not significantly different at 5%
level.
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Table 6-14-1. Effect of field managements on the population establishment, biomass and
mineral contents of Ageratum after the harvest of 2" rice crop (2005): ANOVA table

M.S.
S.O.V. D.F. Emergence Shootdry N% P% K%
number  weight

Species 1 48.16 3060.04**  0.0006 0.0000006 0.03
Field 3 749.94%*%  971.04%%* 0.16** 0.00007** 0.12%**
management

Species x

Field 3 94.38* 236.93** 0.003  0.000003  0.02
management

Error 16 17.83 30.12 0.005  0.000005  0.006

M.S.: Mean square, S.0.V.: Source of variable, D.F.: Degree of freedom
*, **: Significant at 5% and 1% level, respectively.
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Table 6-14. Effect of field managements on the population establishment, biomass and
mineral contents of Ageratum after the harvest of 2™ rice crop (2005)

Species and Emergence number  Shoot dry weight

2 2 N P K

flil;rtlllagement (no-c) (&) /o /o v
A
houstonianum

Plowing 82.0c 107.3¢c 2.32b 0.02b 1.79¢
Burning 84.7c 143.7a 2.61a 0.03a 2.07a
Mulching 90.7b 105.7¢ 2.42b 0.02b 1.96ab
Control 109.3a 126.7b 2.29b 0.02b 1.83bc
A. conyzoides
Plowing 90.0b 97.3b 2.27¢ 0.02b 1.83b
Burning 82.0c 106.7a 2.67a 0.02a 2.07a
Mulching 94.7b 86.0c 2.47b 0.02b 2.11a
Control 98.7a 106.0a 2.28¢ 0.02b 1.83b

Mean followed by the same letter in the same column are not significantly different at
5%level.
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Table 6-15-1. Effect of field managements on the population establishment, biomass and

mineral contents of Ageratum in fallow upland after the harvest peanut of fall crop
(2005 of July): ANOVA table

M.S.

S.OV. D.F. Emergence Shoot dry N% P% K%
number  weight

1 1120.22**  3990.22%** 0.06**  0.000006  0.025*
2155.05%*  2196.22%* 0.12%* 0.00002 0.07%**

Species
Field management

Species x
2 165.38* 33.55 0.0006  0.000003  0.003

12 30.38 75.05 0.004 0.000007  0.003

Field management

Error

M.S.: Mean square, S.0.V.: Source of variable, D.F.: Degree of freedom
*, **: Significant at 5% and 1% level, respectively.
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Table 6-15. Effect of field managements on the population establishment,
biomass and mineral contents of Ageratumin fallow upland after the
harvest peanut of fall crop. (2005 of July)

Emergence  Shoot dry

Species and farm . N P K
management nmbeﬁ welg?t % % %
(no. /m”) (g/m")
A. houstonianum

Plowing 110.7¢ 206.0b 2.29b 0.02a 1.84b
Burning 102.7b 245.3a 2.57a 0.03a 2.07a
Control 127.0a 216.0a 2.33b 0.02a 1.87b

A. conyzoides
Plowing 97.0c 175.3¢ 2.43b 0.02a 1.90c
Burning 90.3b 211.3a 2.67a 0.02a 2.11a
Control 105.7a 191.3b 2.44b 0.02a 2.00b

Mean followed by the same letter in the same column are not significantly different at 5% level.
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Table 6-16-1. Effect of field managements on the population establishment, biomass and

mineral contents of Ageratum in fallow upland after the harvest corn of spring crop (2006 of
March): ANOVA table

M.S.

S.0.V. D.F. Emergence Shoot dry N% P% K%
number  weight

1 910.22%** 46005.55**  0.0006  0.00002 0.01
2 1807.16**  27293.05**  0.26**  0.0002**  0.13**

Species
Field management

Species %
2 2438 154.38 0.0004  0.0000001 0.005

12 3222 957.22 0.005 0.00001 0.005

Field management

Error

M.S.: Mean square, S.0.V.: Source of variable, D.F.: Degree of freedom
*, **: Significant at 5% and 1% level, respectively.
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Table 6-16. Effect of field managements on the population establishment,

biomass and mineral contents of Ageratumin fallow upland after the

harvest corn of spring crop. (2006 of March)

Emergence Shoot dry

Species and field . N P K
management numbeér welg?t % % %
(no./m") (g/m)
A. houstonianum
Plowing 95.3¢ 610.0b 2.43b 0.02b 2.23b
Burning 92.0b 736.7a 2.79a 0.03a 2.50a
Control 107.0a 691.3a 2.43b 0.02b 2.22b
A. conyzoides
Plowing 89.7c 610.0c 2.45b 0.02b 2.25b
Burning 84.3b 657.0a 2.81a 0.03a 2.54a
Control 97.7a 620.3b 2.42b 0.02b 2.35b

Mean followed by the same letter in the same column are not significantly different at 5%
level.
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Table 6-17-1. Effect of sesbania cutting heights on the biomass of Ageratum in the
mixture stand of the two plants (2005 spring crops): ANOVA table

M.S.
S.O.V. D.F. Sesbania Ageratum Sesbania Weed
fresh weight  fresh weight dry weight  dry weight
Species 1 47882.70 16224.00%* 4232.07* 48.17
16350.78*
Cutting height 3 39385292.70** 1546114.33** 5163903.93** *
Species X remain
height 3 11662.70**  76977.00%* 8830.01** 3386.06**
Error 16 115911.80 1387.50 617.59 140.96

Sesbania cutting heights: representing the extents of pest infection of sesbania.
M.S.: Mean square, S.0.V.: Source of variable, D.F.: Degree of freedom

*, **: Significant at 5% and 1% level, respectively.
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Table 6-17. Effect of sesbania cutting heights on the biomass of Ageratum in the mixture stand of
the two plants (2005 of spring crops)

Sesbania Sesbania fresh ~ Ageratum fresh Sesbania dry Ageratumdry
Species cutting weight (g/m?) weight (g/m?)  weight (g/m”) weight (g/m°)
height(cm)
A. houstonianum 10 76.7c*(7%)**  1069.3a(93%)  38.3d(15%)  227.7a(85%)
20 866.7b(52%) 806.7b(48%) 245.0c(59%) 171.7b(41%)
30 1093.3b(73%) 408.3¢(27%) 316.7b(78%)  86.7¢(22%)
40 5704.0a(97%) 190.3d(3%) 1975.0a(97%)  64.3d(3%)
A. conyzoides 10 46.7d(6%) 760.0a(94%)  17.1d(9%)  178.3a(91%)
20 646.7¢(50%) 638.3b(50%) 136.7c(48%) 146.7b(52%)
30 1030.0b(64%) 590.0b(36%) 265.0b(68%) 123.3¢(32%)
40 5660.0a(95%) 278.3¢(5%) 2050.0a(95%) 113.3d(5%)

Sesbania cutting heights: representing the extents of pest infection of sesbania.
*: Means followed by the same letter within a column are not significant at 5% level.
**: Numerals in parenthesis denote relative weight of Ageratum and Sesbania.
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Table 4-1. ANOVA for germination percentage, mean days to germination and
germination rate index of A. houstonianum and A. conyzoides seeds in constant
temperatures

.

M.S.
S.0.V. D.F.  Germination Mean days to Germination
percentage germination rate index

Species 1 564.66** 0.08 3.78%*
Constant temperature 6  743.55%* 49.04%* 3 10**
Species x 0.26
constant temperature 6 12.00 10.95%*

Error 28 6.47 1.80 0.16

* **: significant at 5% and 1% level, respectively.

A 42, RERE TTEY TEAMAFET I Tog T pak BT E 5
P X S RSt

Table 4-2. ANOVA for germination percentage, mean days to germination and
germination rate inde of A. houstonianum and A. conyzoides seeds in alternate
temperatures

M.S.
S.0.V. D.F. Germination Mean days to Germination

percentage germination  rate index
Species 1 421.35%* 0.02 56.08**
Alter. temperature 9 3671.01** 20.29%* 104.72%*
Species x
Alter. temperature 9 119.83** 0.89* 21.19%*
Error 40 19.45 0.39 1.50

* **: significant at 5% and 1% level, respectively.
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Table 4-3. ANOVA for germination percentage, mean days to germination and
germination rate inde of A. houstonianum seeds under different alternate temperatures
and water potential

M.S.
S.0.V. D.F. Germination Mean days to Germination
percentage germination rate index
Alter. temperature 4 3534.15** 18.56** 96.31**
Water potential 6 11902.13*%* 95.26%* 235.13%*
Alter. temperature X
Water potential 24 338.42%* 25.47%** 13.48%*
Error 70 2747 0.27 0.32

*, **: significant at 5% and 1% level, respectively.
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Table 4-4. ANOVA for germination percentage, mean days to germination and
germination rate inde of A. conyzoides seeds under different alternate temperatures
and water potential

M.S.
S.0.V. D.F.  Germination Mean days to Germination
percentage germination rate index
Alter. temperature 4 5091.06**  34.18** 75.10%*
Water potential 6 10686.61*%* 135.01** 175.35%*
Alter. temperature X 13.27%*
Water potential 24 673.53%* 36.72%**
Error 70 8.53 0.28 0.34

* **: significant at 5% and 1% level, respectively.
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Table 4-5. ANOVA for germination percentage,mean days to germination and
germination rate inde of A. houstonianum seeds under different alternate temperatures
and and different NaCl concentrations.

M.S.
S.0.V. D.F. Germination Mean days to Germination
percentage germination rate index
Alter. temperature 4 7077.84**  93.07** 415.90**
NaCl concentration 8 10210.12** 94.48** 309.13**
Alter. temperature x
NacCl concentration 32 549.10%* 33.18** 35.79%*
Error 90 22.96 0.51 0.49

*, **: significant at 5% and 1% level, respectively.
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Table 4-6. ANOVA for germination percentage,mean days to germination and
germination rate inde of A. conyzoides seeds under different alternate temperatures
and different NaCl concentrations

M.S.
S.0.V. D.F.  Germination Mean days to Germination
percentage germination rate index
Alter. temperature 4 6070.02**  24.73%* 131.08**
NaCl concentration 8 8893.60**  156.99** 191.51**
Alter. temperature X 16.50%**
NacCl concentration 32 725.58%* 39.22%*
Error 90 10.10 0.20 0.35

* **: significant at 5% and 1% level, respectively.
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Table 4-7. ANOVA for germination percentage, mean days to germination and
germination rate inde of A. houstonianum and A. conyzoides seeds in different light
intensity.

M.S.
S.0.V. D.F. Germination Mean days to Germination
percentage germination rate index

Species 1 3286.53** 11.39%* 83.43**
light intensity 4  895.13** 0.15 96.65%*
Species x

Luminous intensity 4 178.28%* 0.34 3.70%*
Error 20 28.51 0.14 0.59

*, **: significant at 5% and 1% level, respectively.
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Table 4-8. ANOVA for germination percentage, mean days to germination and
germination rate inde of A. houstonianum and A. conyzoides seeds in different
illumination leng_;th

M.S.
S.0.V. D.F.  Germination Mean days to Germination

percentage germination rate index
Species 1 88.01 5.80** 2.87*
[llumination length 8 2038.58** 3.97** 103.32%**
Species xIllumination
length g8 11.80 0.27** 0.69
Error 36 13.17 0.03 0.40

*, **: significant at 5% and 1% level, respectively.
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Table 4-9. ANOVA for germination percentage, mean days to germination and

germination rate inde of A. houstonianum and A. conyzoides seeds in different light
and oxygen

M.S.

S.0.V. D.F. Germination Mean days to Germination
percentage germination rate index

Species(S) 1 1877.77** 19.49** 2.13%*
Light(L) 1 3737.7%* 834.34%* 45.81%*
Oxygen(O) 2 1807.58%** 65.76%* 11.75%*
SXL 1 300.44%** 2.77* 0.01
SXO 2 203.36** 10.02%* 0.29
LXO 2 39.36* 18.00** 1.56**
SxL xO 2 822.69%* 20.44** 0.19
Error 24 9.83 0.45 0.15

* **: significant at 5% and 1% level, respectively.
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Table 4-10. ANOVA for germination percentage, mean days to germination and
germination rate inde of A. houstonianum and A. conyzoides seeds in different pH

values

M.S.
S.0.V. D.F. Germination Mean days to Germination
percentage germination rate index
Species 1 176.09** 7.17%* 10.02%*
Soil pH value 6 5698.63** 10.77** 159.20**
Species x soil pH value 6 26.76 1.35%* 4.09%*
Error 28 21.71 0.32 0.40

*, **: significant at 5% and 1% level, respectively.
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Table 4-11. ANOVA for emergence percentages, mean days to emergence and emergence rate
index of A. houstonianum and A. conyzoides seeds at different buried depths

M.S.
S.0.V. D.F.  emergence Mean daysto emergence
percentage emergence rate index
Species 1 36.01* 0.01 1.48%*
Buried depth 12 4964.95%* 235.72*%%  69.87**
Species x buried depth 12 33.70** 1.13 2.33%*
Error 52 5.56 0.82 0.11

*, **: significant at 5% and 1% level, respectively.
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Table 4-12. ANOVA for emergence percentage and germination percentages of
unemergenced seeds of A.houstonianum and A. conyzoides being bunied at different
soil depths

M.S.

No death

S.0.V. D.F. Germination Death seed seed

total
percentage percentage percentage
Species 1 434.05** 340.62%* 429.34%*
Buried depth 12 4238.57** 110.26** 115.43**
Species x buried depth 12 45.94%* 50.54%* 60.92**

Error 52 20.20 19.74 20.51

*, **: significant at 5% and 1% level, respectively.
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Table 4-13. ANOVA for emergence percentage, mean days to emergence and
emergence rate index of A. oustonianum seed after incubation at different temperature
at increasing soil depths.

M.S.
S.0.V. D.F. Germination Mean days to Germination
percentage germination rate index
Alter. temperature 3 0.27** 05.45%* 25.77**
Buried depth 4  0.46** 234.82%* 24 83%*
Alter. temperature x
buried depth 12 0.04** 140.65** 5.71%*
Error 40 0.001 0.92 0.06

*, **: significant at 5% and 1% level, respectively.
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Table 4-14. ANOVA for emergence percentage, mean days to emergence and
emergence rate index of A. onyzoides seed after incubation at different temperature at
increasing soil depths.

M.S.
S.0.V. D.F.  Germination Mean days to Germination

percentage germination rate inde
Alter. Temperature 3 0.44** 646.25%* 20.38%*
Buried depth 4  (0.39** 92.67** 19.25%*
Alter. temperature x 4.03%*
buried depth 12 0.06** 141.21%*
Error 40 0.001 0.60 0.04

*, **: significant at 5% and 1% level, respectively.
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