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Table 1- Average annual temperature precipitation, topography and soil characteristics of the experiment sites

Site characteristics

Latitude
Longitude
Elevation
March
April
Mean temperature (°C) May
Jun
July

Average annual precipitation (mm)
Soil type

pH

Location
Karadj Tonekabon
35°34'N 49°36' N
50°57'E 52°5'E
1261 -20
2007 8.5 141
2008 14.5 15
2007 143 16
2008 21 174
2007 22.5 23.7
2008 26 21.7
2007 314 24.3
2008 331 245
2007 338 30.3
2008 35.9 32
241 1000
loam-Clay Loam
7.1 6.7
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Table 2- Summary of parameter estimates and goodness of model fit for logistic, gompertz and weibull models fitted to data. The number in
the parenthesis is standard error

Weed species

Parameter estimates

Site Year Function A m & c RMSE R%adj AlCc
LOG 100 (1.02) 0.02 (0.0016) 491 (3.07) 6.5 0972 346

2007 GPZ 100 (1.12) 0.016 (0.0012) 465 (3.36) 630 0971 343

Karadi WIB 99.5(0.96)  0.0019 (0.00001)  7.55(0.50)- 642 0972 345
LOG 97.4 (1.62) 0.02 (0.0028) 510 (4.4) 1019 0935 431

2008 GPZ 98.4 (1.7) 0.017 (0.0019) 486 (4.47) 992 0939 425

A. retroflexus WIB 97.7(157)  0.0019 (0.00001) * 877 (0.96) - 1043 0932 434
GPZ 0.0083 (0.0008) 430 (7.45) 914 0936 414

2007 WIB 100(176)  0.0019 (0.00002) < 402(0:32) 936 0934 415

Tonekabon GPZ 100 (1.86) 0.008 (0.0006) 421 (5.6) 6.8 0968 356
2008 WwIB 100 (1.17) 00019 (0.00002)  3.94(0.21) 618 0961 357

LOG 98.4 (0.29) 0.10 (0.0037) 422 (0.45) 216 0997 134

2007 GPZ 0.07.(0.0025) 416 (0.33) 189 0998 110

Karadi WIB 98.0 (0.35) 0.002(0.00002)  305(1.16) 263 0996 166
LOG 99.5(0.91) 0.11 (0.0035) 425 (1.61) 509 0985 208

2008 GPZ 100 (0.87) 0.09 (0.0019) 421 (1.56) 458 0988 196

WIB 96.7 (0.99)  0.0021(0.00009)  34.0(1.33) 574 0981 223

X. strumarium LOG 98.3 (0.29) 0.043 (0.0037) 442 (0.45) 6.24 0.997 312
2007 GPZ 98.7 (0.26) 0.031 (0.0025) 437(033) 692 0998 311

WIB 98.07(0.35)  0.002(0.00002)  165(1.16) 616 0996 310

Tonekaban LOG 97.5(0.91) 0.045 (0.0035) 455 (1.61) 11 0985 406
208 GPZ 98.4 (0.87) 0.029 (0.0019) 441 (157) 1067 0988 401

WIB 96.7 (0.99) 0.002 (0.00009)  15.0(1.33)  11.18 0981 408

Jlo 93 9 o500 93 ;3 (wgyd ZU 9 (395 Ly 110+ (Sl 55 dy90 (200 GBD i 9 (g SWad b Y Joua

Table 3- Emergence indices and thermal times required for 50% emergence of A. retroflexus and X. strumarium seedlings in Karaj and
Tonkabon, during 2007 and 2008

Weed species Site Year MET ERI GDD for 50% emergence
Karad 2007 567a 03la 477 a
! 2008 571a 0.33a 4722
A. retroflexus 2007 555 b 0.26b 510b
Tonekabon 2008 550 b 0.27b 513 b
Karadi 2007 495 b 053a 423b
X strumarium J 2008 515a 0.45a 431b
: 2007 485b 0.29b 4552
Tonekabon 2008 491b 0.30b 446 a

MET; Mean Emergence Time (GDD)
ERT; Emergence Rate Index (%GDD)

Within each weed species, MET and ERI values followed by the same letter are not significantly different (P < 0.05) according to t-tests
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Figure 2- Cumulative emergence percentage of X. strumarium with thermal times through season. A gompertz model was fitted to data
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Figure 2- Cumulative emergence percentage of A. retroflexus with thermal times through season. The gompertz model was fitted to data
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Figure 3- Validation of model predictions of A. retroflexus emergence against observations
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Figure 4- Validation of model predictions of X. strumarium emergence against observations
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Emergence Prediction of Common Cocklebur and Redroot Pigweed in Maize
Using Thermal Time Models

Mostafa Oviesit, Hamid Rahimian Mashhadi!, Mohammad Ali Baghestani? and Hassan Alizadeh!

1- Agronomy and Plant Breeding Department, Agriculture and Natural Resource Campus, University of Tehran 2- Iranian Research Institute of Plant Protection,
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Abstract

The knowledge of the relationship between seedling emergence time and the prevailing environmental condition such as
temperature is useful to timely application of herbicides. Two years of study was conducted to investigate seedling
emergence of Xanthium strumarium and Amaranthus retroflexus in maize in two contrasting environments of Karaj and
Tonkabon. Thermal time was used for predicting cumulative weed emergence. The Gompertz model was found more
likely to predict weed emergence patterns for different sites and years. X. stramurium started its emergence with
receiving 200 GDD. It required 500 GDD to reach its maximum emergence. The emergence of X. stramorium
continued through the season up to 900 GDD. For A. retroflexus, emergence started at 400 GDD and with receiving a
GDD of 600 reached its maximum level. A. retroflexus showed a relatively whole season emergence and continued its
emergence up to 1200 GDD. Therefore, choosing the right time for herbicide spraying is accompanied with
complexities. Predicting the start and the duration of seedling emergence in fields could optimize weed control timing.

Key words: Seedling emergence pattern, gompertz, thermal mode, xanthium strumarium, amaranthus retroflexus,
maize
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