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(Mikania micrantha)

(Whjkuo@ccms.ntu.edu.tw)

(Mikania
micrantha Kunth)

2.5 9.5
-0.61MPa -1.49MPa
Probit (G”) = {¥- [69/ (T- 6.5)t] - (-1.047)}/ 0.448

G’ = G(-0.961 + 0.0827T - 0.0016T + 0.00068TD + 0.03319D - 0.00143D?)
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13,206.19
(Areca catechu L.) (Camellia
sinensis Kuntze) (Euphorialongana Lam.) (Litchi chinensis Sonn.)
(Musa xparadisiaca L.)
(T)
(Ty) (1) (thermal time) O
() (‘Pv) ®

(hydrotime) Oy Or=(T-Ty) xt (1)
0= (V- x t )
(1/t) 1t=K;+(1/61) T 1/t=K; + (1/6y)
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Covell et al.(1986)
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(G)
Or S
(probit)
Probit (G) =K (1/0) x O 3)
o 1 @)
1/t = (T- Ty,)/{[Probit(G) - K]/c} 4)
Gummerson (1986) Dahal and Bradford (1994)
(hydrothermal time)
Our (hydrothermal time)
Our = (T-To)(¥ - Pp)xt Wy =¥ - Our/ (T - Tht ()
Ont
Gummerson (1986) Ou Yy
Y, = Probit(G)Xo% + lPb(50) G= Oyp =
Wy50) = 50
(5)
Probit (G) = {¥- [Our/ (T- Tp) tg - lPb(so)} / Gy (6)
tG = G
50
T v t G
(2000)
Y=a bxT cxT? dxTxD exD fxD? (7)

Y:
T:
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a b c d e f=

(6) (7)
( 2001)
2001 11 2002 1
40-50%
30 (scarifier Westrup-Type LAH)
( Seed Equipment Company

58cm 7.1cm) 30 (mesh 20)

50 Scm

5ml
2mm 28

0.01 0.05 0.1 02 04 06 08 1.0 MPa
35/30  30/20 23/13 20/15  15/10

PEG6000 (Michel
and Kaufmann, 1981 Excel
http://seed.agron.ntu.edu.tw/tool/samp.xls)
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30/20 Imm
20cm x30cmx*10cm
35/30 30/20 23/13 20/15 15/10  ( 31.7
233 163 16.7 11.7 ) 50
2mm
4mm
Weibull Y = Mx{1-exp[-Kx(t-2)]} Y
t t M K zZ C
Weibull 40
M K z ¢ Weibull 10
20 30 40 50 60 70 80 (t) 320
(17t) (1)
(2)
Ty
A t T G 4)
T, 3 10 0.5
R® R® T,
50 Wi(s0) Ont
Owb
T ¥ T T t
(0) Onr 20 80 -MPa-day
10 -MPa-day SAS (2)

5 1 -MPa-day
R? (Po(s0))
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(owp)

(7) a b ¢ d e f (T) (D)
(Y)
50 CRD 92 3
0.2cm
4mm 28
B C 6) (
T T, ¥ ¥ )
(1) G)
(7)
( )
20/15 -0.23 MPa
-0.23 MPa
-0.8 MPa 20/15
1. Ty Yy
Weibull

10 20 30 40 50 60 70 &0
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——23/13¢(-

—4—30/20¢( -
—%—15/10¢( -

—+—20/ 15¢( -

o

1 MPa)
0.008MPa)
0.0[13MPa)

0.0107MPa)

10 15

20 25

100
9 O

/\807

< 70t

e

£ 60

3 50

o

2 40

g

£ 30

o 50
10
0
0
90
8 Of
7 O
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germination percentage ( )
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o

——23/13(-
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. 63MPa)

—+—20/15( -

10 15

20 25



58

(tg) (17 tg)
25 95 ( a)
Ty, 6.5 (R*=0.72)
(1/ t,)
-0.61 -149MPa(  b)
a ()
%) MPa
-0.01 -0.05 -0.1 0.2 -0.4
10 6.50 5.38 6.17 431 4.11
20 6.69 5.98 5.67 3.77 4.39
30 6.75 6.18 5.23 4.52 4.44
40 6.69 6.15 4.88 4.50 4.45
50 6.61 5.94 4.56 4.30 436
60 6.48 5.46 4.36 3.75 4.14
70 6.32 4.53 3.71 2.50 3.81
b (MPa)
%) ()
11.7 16.3 16.7 23.3 31.7
10 -1.3 -1.38 -1.23 -1.17 -0.93
20 -1.41 -1.33 -1.23 -1.15 -0.85
30 -1.43 -1.27 -1.24 -1.13 -0.67
40 -1.49 -1.21 -1.25 -1.1 -0.66
50 -1.49 -1.13 -1.28 -1.06 -0.64
60 -1.47 -1.14 -1.31 -1.08 -0.62
70 -1.43 -1.14 -1.29 -1.11 -0.61
2. 50 (Po(s0) (Our)

(owp)



59
(Mikania micrantha)

(6) (1)
69 MPa-day (R* = 0.76) oy = 0.448 MPa
50 Pys0) = - 1.047 MPa
Probit (G”) = {¥- [69/ (T- 6.5)t,] - (-1.047)}/ 0.448
(6)
( ) (0 -0.4MPa)
(11.7 ) (
-0.6MPa) -0.6MPa
4 -0.8MPa
6
(7) a b
cde f -1.98335 0.09496 -0.00138 -0.00238 -0.00725

0.0241 Y =-1.98335 + 0.09496T - 0.00138T>- 0.00238TD - 0.00725D +
0.0241D°

( )
30/20 23/13 15/10
35/30 ( 0.5cm)
20/15
4 mm
0.2 cm
1.
(T)

(D)
G’ =G (-0.961 +0.0827T - 0.0016T>+ 0.00068TD + 0.03319D - 0.00143D?)
(6) G G
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/ * 31. 7
) —-—-=31.7 modelli
/ A 23.3
‘ -————23.3 modellin
| 16. 7
16. 7 modell | i
X 16. 3
"""" 16. 3 modell | i
o 11. 7
—--—-11.7 model i
L o 0@ o
.-D”—— - -
2 4 6 8 10 12 14 16 18
days of seedling growth
R* 0.63
(6) G G
(D (W)

Y’ =Y (2.01-0.042T + 0.000484T> - 6.88W + 5.27W? + 0.075TW)
Y Y

20
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)

(

c 60
o
— 50 ¢ observed
© L .
c 40r predicted .o
— L 4
S
- **
L 4
o .
o
0 5 10 15 20 25
days after sowing

Covell et al. (1986) Marshall and Squire (1996) Roche et al. (1999)

Garcia-Huidobro et al. (1982)
Vleeshouwers and Bouwmeester (2001)
Bradford (1990 1995)

Yy Gummerson (1986)

-0.45MPa
-0.6MPa

(2001)

30
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(1) Pu(s0)
Ts To Yoo
Fyfield and Gregory (1989) (Vigna radiata Wilczek)
Ty Dahal et al. (1990) Dahal and Bradford
(1994)  Roman et al. (1999) (Lycopersicon esculentum Mill)
(Chenopodium serotinum L.) ¥,
(2) Py
Gummerson (1986) Y
Yy
Vleeshouwers (1997)
Polygonum persicaria L.
ChenopodiumalbumL. SpergulaarvensisL. Bouaziz and
Bruckler (1989) (
) (Triticum aestivumL.)
Forcella (1993)
velvetleaf
20/15
(2001)
(2001)

Vleeshouwers and Kropff (2000)
Prostko et al. (1998)



64

1. 2001

2. 2000
1( ):254-265

3. Bar-Tal, A. , B. Bar-Yosef and U. Kafkafi 1993. Modeling Pepper seedling
growth and nutrient up take as a function of cultural conditions. Agronomy
Journal, 85:718-724.

4. Bouaziz, A. and L. Bruckler 1989. Modeling wheat seedling growth and
emergence : [. Seedling growth affected by soil water potemtial. Soil Science
Society of America Journal, 53:1832-1838.

5. Bradford, K. J. 1990. Water relation analysis of seed germination rates. Plant
Physiology, 94:840-849.

6. Bradford, K. J. 1995. Water relations in seed germination. In J. Kingel and G.
Galili (eds.) Seed Development and Germination. Marcel Dekker, New York.
pp-351-396.

7. Covell, S., R. H. Ellis, E. H. Roberts and R. J. Summerfield 1986. The
influence of temperature on seed germination rate in grain legumes. 1. A
comparsison of chickpea, lentil, soybean and cowpea at constant temperatures.
Journal of Experimental Botany, 37:705-715.

8. Covell, S., R. H. Ellis, E. H. Roberts and R. J. Summerfield 1986. The
influence of temperature on seed germination rate in grain legumes. 1. A
comparsison of chickpea, lentil, soybean and cowpea at constant temperatures.
Journal of Experimental Botany, 37:705-715.

9. Dahal, P. and K. J. Bradford 1994. Hydrothermal time analysis of tomato seed
germination at suboptimum temperature and reduced water potential. Seed
Science Research. 4:71-80.



65
(Mikania micrantha)

10. Forcella, Frank 1993. Seedling emergence model for velvetleaf. Agronomy
Journal, 85:929-933.

11. Fyfield, T. P. and P. J. Gregory 1989. Effects of temperature and water
potential on germination, radicle elongation and emergence of mungbean.
Journal of Experimental Botany, 40:667-674.

12. Garcia-Huidobro, J. , J. L. Montheith and G. B. Squire 1982. Time,
temperature and germination of pearl millet (Pennisetum typhoides S.&H.). 1.
Constant temperature. Journal of Experimental Botany, 33:288-296.

13. Gummerson, G. J. 1986. The effects of constant temperatures and osmotic
potential on the germination of suger beet. Journal of Experiment Botany,
37:719-741.

14. Michel, B.E. and M.R. Kaufmann 1973. The osmotic potential of
Polyethylene glycol 6000. Plant Physiology, 51:914-916.

15. Marshall, B. and G. R. Squire 1996. Non-limearity in rate-tmperature relations
of germination in oilseed rape. Journal of Experimental Botany , 47:1369-1375

16. Prostko, E. P. , H. Wu and J. M. Chandler 1998. Modeling seedling
Johnsongrass(Sorghum halepense) emergence as influenced by temperature and
burial depth. Weed Science, 46:549-554.

17. Roche’, C. T., D. C. Thill and B. Shafii 1997. Estimation of base and
optimum temperatures for seed germination in common curpina (Crupina
vulgaris). Weed Science, 45:529-533

18. Roman, E. S. , A. G. Thomas and C. J. Swanton 1999. Modeling germination
and shoot-radicle elongation of Ambrosia artemisiifolia. VWeed Science,
47:557-562.

19. Vleeshouwers, L. M. 1997. Modelling the effect of temperature, soil
penfetration resistance, burial depth and seed weight on pre emergence growth
of weeds. Annals of Botany, 75 :553-563.

20. Vleeshouwers, L. M. and H. J. Bouwmeester 2001. A simulational model for
seasonal changes in dormancy and germination of weed seeds. Seed Science
Research 11:77-92.

21. Vleeshouwers, L. M. and M. J. Kropff 2000. Modelling field emergence
patterns in arable weeds. New Phytologist, 148:445-457.



66



67
(Mikania micrantha)

Predicting Field Emergence of the Seeds of
Mikania micrantha

Hsuan-Yen Yu', Warren H.J. Kuo? and Yun-Ming Pong®
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Abstract

Effects of temperature and water potential on the germination and emergence
of Mikania micrantha Kunth seeds were tested. Prediction of field emergence of M.
micrantha was achieved by mathematical modelling. Cumulated germination data
of the seeds of M. micrantha are used to calculate the base temperature and base
water potential of the seeds of each percent. The best estimated values of Ty
Wyis0) Onr Oy are 6.5 -1.047 MPa 69 -MPa-day and 0.448 Mpa respectively.
The fitted seed germination model is:
Probit (G’) = {¥- [69/ (T- 6.5)t5] - (-1.047)}/ 0.448

The cumulated shoot elongation data under different temperature regimes
are fitted by a quadratic function, and the resultant equation was:
Y’=-1.98335 + 0.09496 T - 0.00138T2- 0.00238 TD - 0.00725D + 0.0241 D?

By combining the seed germination model and shoot elongation model, the
time of seedling emergence after seeding can be reasonably predicted after

correcting factors were incorporated.

(Key word Mikania micrantha; germination; temperature; water potential;

germination model)

Conference “The Harmful Effect and Field Management of Mikania
micrantha”, p.51-67, WSSROC.



