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Table 1. Summary of F-values from the analysis ofariance of jimsonweed
and redroot pigweed biomass

Source of variation

Weed species

Fertilizer Herbicide Herbicide xFertilizer
Jimsonweed 18.13** 147 .45 2.47*
Redroot pigweed 20.39* 86.93** 4.17**

* = significant at 5% and ** = significant at 1%
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Table 2. Parameter estimates for the standard dosgesponse curves of jimsonweed and
redroot pigweed to nicosulfuron at different levelof nitrogen

Weed species Urea fertilizglr levels Parameter estimates RMSE Rzadj
(kg ha”) W, EDsc B

0 7.49 (0.71) 0.966 (0.106) 5.19 (3.08) 0.744 0.94

Jimsonweed 180 12.26 (0.68) 1.104 (0.064) 4,93 (1.42) 1.168 0.94

270 16.54 (0.71) 0.926 (0.051) 6.39 (2.71) 1.918 0.93

360 13.30 (0.65) 1.075 (0.052) 5.69 (1.49) 1.393 0.94

0 5.26 (0.32) 0.998 (0.120) 5.99 (2.65) 0.672 0.91

) 180 8.59 (0.29) 1.100 (0.071) 7.44 (1.17) 0.496 0.98

Redroot pigweed 270 10.28 (0.68) 1.158 (0.167) 8.23 (2.78) 1.499 0.89

360 12.07 (0.93) 1.204 (0.063) 9.20 (3.43) 2.032 0.87
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W, weed biomass at no-herbicide treatm&hts,, the dose required to reduce weed biomass by B0%ieepness of the dose-response curve. The numbers
in parenthesis are standard errors. Lower amouRMSE andRZadJ closer to 1 show better fit of model to data.
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Table 3. Parameter estimates for the models testeéd describe the relationship between weed biomassro-herbicide
treatment (W,) and nitrogen

’ Model Parameter estimates 2
Weed species tested a b c r
Jimsonweed Linear 8.35 (2.38) 0.02 (0.01) - 0.67
Quadratic 7.26 (2.50) 0.05 (0.03) -9x10° (8x10%) 0.85
Redroot pigweed Linear 5.23 (0.05) 0.02 (0.0002) - =1

el el )b 3 Ikl glas Sl sl J=ls oolis sy (a+bN+CN) SlslS 5 (a+bN) sk sladie els oo glada

Model tested were Linear model (a+bN) and Quadratidel (a+bN+cR). The numbers in parenthesis are standard errors.
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Table 4. Parameter estimates for the models testeéd describe the relationship

betweenEDs, and nitrogen

Parameter estimates

Weed species Model tested
d e f r?
Jimsonweed Linear 0.966 (0.07) 1.8x10" (2.8x10%) - 0.16
Quadratic 0.976 (0.106) -1.1x10" (0.001) 8x107 (3x10°) 0.20
Redroot pigweed Linear 0.998 (0.003) 5.8x10% (1.3x10°) - 0.99

b e sl sl ol ,J>‘1> olie s (d+eN+fN) VQNJ;T)S s (d+eN) k)a;— sladis s el slads

Model tested were Linear model (d+eN) and Quadratidel (d+eN+fN). The numbers in parenthesis are standard errors.
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Table 5. Parameter estimates for the models testéd describe the relationship betweeiB and nitrogen

Weed species Model tested

Parameter estimates

g h i r?
. Linear 5.08 (0.59) 0.002 (0.002) - 0.31
Jimsonweed Quadratic 5.11 (0.92) 0.002 (0.012) 2x10° (3x10°) 0.32
Redroot pigweed Exponential 5.99 (0.02) 1.001 (0.00001) - =1
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Model tested were Linear model (g+hN), Quadraticleigg+hN+iN) and Exponential model (§h The numbers in parenthesis are standard errors.

ool b Jde o3 Jie 5 Olgims 5 3 8 s U555
s Je pa gl Al 5 SOST laastls 5 s S
Szl gl ol sl (V) IS2 55 sl ol oS A
(Sl S sladie 53 e n @, 50 B, EDsy W
(bt sldbe 5 szl Gl s e s SSlsls

L Sl wly dde s gled 5 e
L ST e o 2eS (V) adaly o, 56 5 acile <l
Glp ook als Al Lals pslie «SKSbsl 515 cils
PAoel aS JAe 1l sg S5V s 3l adie sl
sacile b sl el Jue sl 1) SOBTlads
YL B Ly clis 35l ap dalgr ol &S AL
soacile gl SOT Jluie o ms (Y IS2) das 4l
el e Sl 5l il O0Y) alaly 1 ]
Uog Ve 5Y pslie o OF) Jibe gl ol asles Al
Gl 336 55 (VY dal) cily (o855 SOBT 8 Ju
Je byl slaas ax S1.(Y IS8) s &l ewlis 331 5
sld Jodams Je 5 Sl iy () Jie 4 s (1Y)
das ol 3 A Cod |y g i DG 2 Jue Lol i
2 dAe 5 asd e oS e gl Sl e pgeme Sl
oS e sl (o3l3T amys 5l J- e s il e Rl
g oome EAlS e 4SS e Ol SGIST Laxls 5 pl
sy 5 o (5T a5 51 00 oS 550 et Slay e

.3)‘3 ‘) d.h Q.L;J

SV 05 el Bl b pasde L, w80 s bl oyl
Ol OBy Ll s 5550 Sladde 5 sl 0L
M cdslod o 55 ol 235 L (6355 # sk 3 1) bl
35 a8 s bl bl pl S des e
OS5, 5 bl ol dlaly edd ) sladie (0 Jsur)
7ol Gob SOl b ks ged o5 ons st |y
Sis 03 Vo Kos ik 515 eay ol w0l alo
S (h hl) ladae ol s Codosyluilial glas
Gl gme Sl i Slade L Colo cpl &S el
5L & Tomd Gzl o bl Dk, Js ol
6255 e SRl Lzl opl 4S5k o sl
@355 gl 0 5VL 53 0T Jlde o 5L 5 0l OLES 258
L o3l VG s e sadde o 51 el
Sl laesls pl 4 TR Sl Joe

Brassica s 05,0 45 L S o Lal (2006) O, Ken 5 Kim
10 5 sl 15 5t cou |, iScie 33 4 LRSI, napus
Sty Js o § ka5 ol 5B zall  olg Jde 5o
Papaver rhoeas 4 Matricaria perforata ;> (‘Scie 35 4
(ol JAe LB il 5 e 8 )13 055,00 555 53U e
By oS o 5 D0 pln s Dl i

HEY KV Iwer t7

el joacdle 53 e gl (V daly) 4l Je oSSl 51 ey

stbujldbti )‘&Jhw‘]@‘)‘) A °J|JM



(V) 0 ol 5 aglacde (2ls doee /OYAN) 0L, 5 ule

¢

Jimsonweed Redroot pigweed
(2 W= 1+ dose B
AICc(2) = 120.4 ‘ep,, AICc(2) = 113.1
Ai=50.9 A Ai= 67.3
a+bN a+bN +cN?
[10] W= dose [7] W= dose
1+ (7ED )? 1+ (7ED )?
50 50
AICc(7)= AlCc (min)= 69.5 AlCc(10) = 57.3
[ ] _ a+bN+cN? _ Alz np
g w= " ] w=—T0T
I+ ()’ 1+( )
d+eN + fN? d+eN

AICC(8) = 218.4

Ai= 148.9
a+bN +cN?

dose)(g+hN)

EDy,

AICc(9) = 85.4
Ai= 159

o] w=

1+(

AlCc(11)= AICc (min)= 45.8

a+bN
dose yon

d+eN
AlCc(12) = 47.9

Ai= 21

[12] w=

1+(

L 0ilw olef gaiuady $lp Ai g ST g yad bl walie —F IS5

Figure 2. Akaike and Ai indexes-valuedor ranking of models based on fitting potentiality.
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AICc andAi indexes are used for comparison and selectioheiriodel and lower amount of AlCc indicate the nhdmigter fit to data. AICc difference

upper than 104 >10) means variance in models’ fit.
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Table 6. Parameter estimates for the final modelof jimsonweed and redroot pigweed

Parameter estimates
Weed species Wo EDso B RMSE  R%g
a b c d e g h
) 7228 0051  -87x10° 0995 5367

Jimsonweed (0.67) (0.008) (2.3x10°%  (0.032) 0991) 1627 0.922

: 5239 0.019 099  58x10° 5916  1.001
Redrootpigweed s 54y (9/002) - (0.085) (3.1x10%  (1.117) (0.002) 1330 0917
el 334y RSTy peee cnd B g pacdle 38 Canns a8 100 (gl LS 3550 53 EDsp ¢ SSile G pme Gy led )3 acdle o388 G Wb

lresls 4 Je g a5l S0l K a 5n 5 Riag 5 5o S RMSE ccala el o1kl llax Kby il 1 5p0lis

W,, weed biomass with no-herbicide treatmeiids,, the dose required to reduce weed biomass by ®B)%teepness of the dosesponse curve. Tl
numbers in parenthesis are standard errors. Lomeuat of RMSE andR; closer to 1 show better fit of model to data.
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Figure 3. Predicted biomass of jimsonweed (A) andedroot pigweed (B) using the final models at nitrogn fertilizer levels and
herbicide dosage of nicosulfuron.
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Modelling Interactions between Nitrogen Fertilizerand Herbicide in
Jimsonweed Datura stramonium L.) and Redroot Pigweed
(Amaranthus retroflexus L.)

Rahmat abbasiHassan Alizadéh Daryoush MazahetiHamid Rahimian Mashhadand Mohammad Ali Baghesténi

1Weed Science student (Ph.D.), Karaj Paradise aitalure, Tehran Univ’ Department of Agronomy, Karaj Paradise of AgrictdtuTehran Univ? Department of Weed
Research, Plant Protection Research Institute afelran.

Abstract:

In order to select appropriate combined model tecdiee the relationship between herbicide doseeresp and
nitrogen fertilizer levels in predicting jimsonweadd redroot pigweed control a experiment was daidin a factorial
design based on complete randomized design (CRI)) thiee replicates in research greenhouses ofciltuie

Campus of Tehran University, Karaj in 2009. Therftawvels of nitrogen (0, 90, 180 and 360 kg hmea fertilizer) and
five levels of Nicosulfuron (0, 0.5, 1, 1.5 and &) were applied. Analysis of variance demonstratedthere were
significant effects of fertilizer and herbicide dtment and interaction between herbicide and réimogn both of weed

biomass.The standard dose-response curve was considaréade model. Then efficiency of this model assesse

weed biomass determination at each nitrogen lénaldccuracy of this model confirms. For deterniimadf relation
each of parameters of base model with fertilizeele, possible models were considered and apptepriadels as sub-
model were settled at base model, ultimately fic@nbined model presented. The biomass of both watd®-
herbicide treatment/\},) showed a different behavior with increasing rj&n. Trend of these changes at nitrogen levels
was well described by the linear and quadratic rsofte redroot pigweed and jimsonweed, respectiviigreasing

nitrogen didn’t change herbicide dose-responsenasgnweed, because steepness of the cyﬁreal@d the effective
dose required to reduce weed biomass by 5B%] parameters of this weed not showed a clear behavith

increasing nitrogen. Therefore standard dose—respouarve with constarﬁ andEDs, parameters was best describing
of jimsonweed biomass as affected by both the beldidose and nitrogen level. But standard dosperss curve of

redroot pigweed was modified by replacing the pat:emﬂ and EDs, with the exponential and linear curves,

respectively. The final presented models can bd useredict weed control by an herbicide as a#fédty both the
herbicide dose and nitrogen level.

Keywords: Modelling, Dose-response, Nicosulfuron herbicitiogen fertilizer, Jimsonweed, and Redroot pigivee





