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Table 1- Parameters estimateaf three different models fitted to seedling emergee of Xanthium strumarium in two different burial depths.

parameters

Soil depth

(cm) Function b C Xy AlCc R2 RMSE(%)
webul 0.0017(0.00003) 1.990(0.098) - 796 0.94 11.2

2
GPZ 0.0044(0.0002) - 393.57(8.37) 794 0.94 111
LOG 0.0064(0.0003) - 502.22(9.57) 822 0.93 12.1
webul 0.0012(0.00001) 3.773(0.214) - 726 0.94 9.1

5 GPZ 0.0042(0.0002) - 673.10(8.32) 743 0.93 95
LOG 0.0071(0.0004) - 773.88(7.66) 731 0.94 9.2

Standard errors are given in parenthesis
Parameter estimates of a three-parameter sigmaiinfitted to the in Figure
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Table 2- Thermal time required for selected cumulate emergence times in two different burial depthsf xanthium strumarium
using egn (4) fitted model

Thermal time to reach % emergence

Soil depth
(cm)

10 25 50 75 90
2 205 319 478 679 907
5 470 615 774 930 1092
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Figure 1- Observed (symbols) and predicted (linegpercent cumulative emergence against thermal timeiXanthium strumarium for 2-cm
soil depth.

E(%)=100*(1-exp(-(b*x)"c))

[
N
o

—— predicted
€ observed PS

[

o

o
1

80

60 -

Cunrulative emergence (%9

(6] 200 400 600 800 1000 1200
Thermal time (GDD)
S ol gy Bos )3 (355 9 51 (2led (loj b dlaly 43 6l it i 5 0 bd e (oS (gl e o yd =T S

Figure 2- Observed (symbols) and predicted (linegercent cumulative emergence against thermal timeniXanthium strumarium for 5-cm
soil depth.


www.SID.ir

¥

O e Ol e illdie

e 313 1Al 1y e 0T 0U e Ao y3 G5 5k 05l
s o b b ASdle 5 Gl O n e olS e
S s s lames S35 sy o Sae Sl 503 S

B8 aS G SE s a5 S
ol J gime S S5 BT 1 Al yu s 16,1 Sl
Sla ols (ol walp g Ol ol uliilss

Sd oo K5 g pd S gles zela

Anderson, R. L. and Nielsen, D. C. 1996. Emergence
pattern of five weeds in the Central Great Plains.
Weed Technol. 10:744-749.

Buhler, D. D., Liebman, M. and Obrycki, J. J. 2000.
Theoretical and practice challenges to an IPM
approach to weed management. Weed Sci.
48:274-280.

Burnham, K. P. and Anderson, D. R. 2002. Model
selection and multimodel inference: A practical
information-theoretic approach. New York:
Springer-Verlag.

Dorado, J., Sousa, E., Calha, I. M., Gonzalez-Aaduj
J. L. and Fernandez-Quintanilla, C. 2009.
Predicting weed emergence in maize crops under
two contrasting climatic conditions. Weed Res.

49: 251-260

Ekeleme, F., Forcella, F., Archer, D.W. Akobundu,
I.0. and Chikoye, D. 2005. Seedling emergence
model for tropic ageratunAferatum conyzoides).
Weed Sci. 53:55-61.

Forcella, F. 1998. Real-time assessment of seed
dormancy and seedling growth for weed
management. Seed Sci. Res. 8:201-209.

Gan, Y., Stobbe, E. H. and Moes, J. 1992. Relatate
of wheat seedling emergence and its impact on
grain yield. Crop Sci. 32: 1275-1281.

Gordon, R. and Bootsma, A. 1993. Analysis of
growing degree-days for agriculture in Atlantic
Canada. Climate Res. 3: 169-176.

Grundy, A. C. and Mead, A. 2000. Modeling weed
emergence as a function of meteorological
records. Weed Sci. 48:594-603.

Harris, S. M., Doohan, D. J., Gordon, R. J. ancséden
K.I.LN. 1998. The effect of thermal time and soil
water on emergence &anunculus repens. Weed
Res. 38: 405-412.

Harrison, S. K., Regnier, E. E. Schmoll, J.ahd
Harrison, J.M. 2007. Seed size and burial effects

I (8 5 doml

sl Gl S Jhe eds bl badas w3
Sl sl pedd s Hade sl Jsms Jde 5 o
G5 e Il Olga Llge adae ool 5 il
DU e il aGas b Gy 3,a e (gl e
5 SEe daS sl Lokl e s oAk
SRS s et Oldhas O 5 8 s iy plad

&b

on giant ragweedAfmbrosia trifida) emergence
and seed demise. Weed Sci. 55:16-22.

Karimmojeni, H., Rahimian-Mashhadi, H., Alizadeh,
H.M., Cousens, R. D. and Beheshtian- Mesgaran,
M. 2010. Interference between maize and
Xanthium strumarium or Datura stramonium.
Weed Res. 50:253-261.

Knezevic, S. Z., Wiese, S. F. and Swanton, C. 9419
Interference of redroot pigweedArtaranthus
retroflexus) in corn {ea mays). Weed Sci.
42:568-573.

Kochaki, A. R. and Sarmadnia, GH. H. 1998.
Physiology of crops (translation).Mashhad
University jahad Press. Thirteenth Printing. (In
Persian with English summary).

Leblanc, M. L., Cloutier, D. C., Stewart, K. Anc
Hamel, C. 2003. The use of thermal time to model
common lambsquarters Clienopodium album)
seedling emergence in corweed Sci. 51:718—
724.

Mennan, H. 2003. The effects of depth and duration
burial on seasonal germination, dormancy and
viability of Galium aparine and Bifora radians
seeds. J. Agron. Crop Sci. 189:304-3009.

Mennan, H. and Ngouajio, M. 2006. Seasonal cycles i
germination and seedling emergence of summer
and winter populations of catchweed bedstraw
(Galium aparine) and wild mustard Brassica
kaber).Weed Sci. 54:114-120.

Norsworthy, J. K. and Oliveira, M. 2007.A Model
for predicting common cocklebur X@nthium
strumarium) emergence in soybean. Weed Sci.
55:341-345

Omami, E.N., Haigh, A.M., Medd, R.W. and Nicol,
H.l. 1999. Changes in germinability, dormancy
and viability of Amaranthus retroflexus as
affected by depth and duration of burial. Weed
Res. 39:345-354.


www.SID.ir

D, sraglacile 25l aees /(OVTAQ) O Ken 5 s "

Rashed Mahassel, M. H., Rastgoo, M., Moosavi, K.  Yousefi, A. R. 2009. Effect of reduced dose of

and Valialahpoor, R. 2006. Principles of weed imazethapeyr on competitive ability of Common
science (Translation). Mashhad University Press. cocklebur Kanthium strumarium) and redroot
First Printing. P: 519. .(In Persian with English pigweed Amaranthus retroflexus) in soybean
summary). .PhD thesis, University of Tehran, Karaj, Iran.(In

Persian with English summary).


www.SID.ir

10 O e Ol e illdie

Predicting Seedling Emergence akanthium strumarium in Two Burial Depths
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Abstract

Increasing public awareness and concern about rttpadts of herbicides on the environment, developnan
herbicide-resistant weeds, and high economic cbdtedbicides have increased the need to reduceatim@unt of
herbicides used in agriculturePrediction of weed emergence timing wouidlp reduce herbicide use through the
optimization of the timing of weed contrdlhere are several models that could be used fdigting weed seedling

emergence. However, the ability to predict emecgenf given species is different between models. batter
prediction of emergence we should be able to selestiitable model. Therefor&Xanthium strumarium seedling
emergence at two different burial depths from gmeeixnent conducted in 2009-2010, was used to fimtidevelop the
best emergence model. The numbeKoftrumarium seedlings was recorded every three days and timeovesl from
pots. Emergence for each species was expressedcamualative percentage of total emergences. Pexgenof
cumulative emergence values was explained agdiastal time (TT) using Logistic, Gompertz and Wdilboodified
functions. The three models were compared usingAitake information criterion. The Weibull modelygaa better
description than other models. Conversely, Logistadel gave the worst fit, with AIC values far higtthan Weibull
and Gompertz models. Thermal time required for giseedlingemergence was affected by burial depth and incdease
with soil depth. For example, when seeds buriethén5 cm depth, they required 744 TT for 50% emergeHowever,
seeds in 2 cm depth had a shorter emergence tiareasyl required 391-488 TT for 50% emergence.

Key words; modeling, soil depth, weed management, commokiebar
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