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ABSTRACT

The knowledge of weed seedling emergence with optimization of the time of control could enhance
the efficiency of weed control. Therefore, to develop a seedling emergence model based on thermal-
time to predict the emergence of weed seedling, a field experiment was conducted in different levels
of nitrogen (control, 50 and 100 kg ha-1) in Pisum sativum. Weed seedling emergence was
monitored from mid-December until early May. Percentage of cumulative emergence values was
compared with thermal-time using the Goumpertz function. The results showed that, regardless of
the nitrogen levels, the Veronica persica L., Galium aparine L., and Polygonum aviculare L., needed
92,164, and 170 units of thermal-time for 10% of emergence, respectively. But, the Setaria viridis L.
seedlings started their emergence later. In general, V. persica L., G. aparine, P. aviculare, and the S.
viridis L., needed 486, 274, 731, 422 units of thermal- time for 90% of emergence respectively. The
results also showed that the weed seedling emergence pattern affected by nitrogen application.
Except for S. viridis, the "m" parameter, which indicates the required thermal time for 50% of
seedling emergence, significantly changed with the application of nitrogen in all studied species.
Overall, the use of nitrogen reduced the time of the seedling emergence in V. persica, but increased
this period in G. aparine and P. aviculare when compared with control. Therefore, depending on the
dominant weed species, nitrogen application can alter the cost of weed control by increasing or
decreasing the weed control period.
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Table 1. Soil chemical properties of experimental site at the depths of 0 to 30 cm.
Lo)s Lo)s Sl Aoy ey SOl e PH S sl ST os dasia
(4o )3) JS (o winsj (o)
32% 36% 32% 0/091 7/63 0/97 0/91% Sldia

alyey ool s Sl Tmax

T G o s, ool 4y Blas Tmin
s oon cie A al gl Tb s St g esle
.(Leblanc et al., 2003) ..:L

5 EhG Pl iy s e gl 0l e
Batlla and Benech, ) i 55 4 sl £
Royo-Esnal ) ,ao «(Storkey, 2004) «.. (2003
(Swanton et al., 1999) 3 o (et al., 2010

Al S Lays ol S Sl a4 s

b e ealS L, ST sl oS ¢y
Olej S5l b Sospo 4 (S5 3a 550 45,50 53 5
Skt e s S, il gl Je Sl ples
Dorado et ) ;5,48 5 ol Sz (I s alex
o O A olg s Al eslixad (al., 2009
Golel gl aatls e b Jie S5l 5SS
Jde Ol 4 (V &) 5,8 o (R'3 RMSE)
Aol 5o

E = 100exp(exp(Px"m) ¢ C"U
f e OAS sewdes s E 013 5

Al 5 Plas elad ) mes oles =0l X
(S Sl gy Gas s Sl e

5 (oles QLo o 53 DUl e S ) i D
Sy dos 00 Ol 3 S el gles Oley

.M)&‘C)Lﬁw[ﬁg

S Oy o U PV SN N Y- )

233 s Do aelaydl s K58 s glasd,
mwu.xmusw,)ﬂﬁﬂdxu@w
Sy b s Aol 5 e Ll YO (S8 sy
Slacs S sl s as S Ja s e ol Yo,
3,90 J<»J_e:j>u V';) Sy e g 03 33 v;,.uj
g dols 3 G YO Ol oS15 s sl ceslizal
e ol s SlaanalS (i) Juab db s o
2SS glolnls s 685 S a e sl
Sl S Dose 4 DS e K
Sialasl dsb o3 e \US Bl e 5 L
duu@w)mdé\»);ﬁ» Sl Az s
Clay o aulbw Glodd b S g
A Gl ek o, gl esls u’:<‘L:° S gles
Ol sl (gl S glos 5005 S aslos 5,
Sy Ao abee sl cAd eslid T gles
Gl iy A eslizad bos 3l ,a slacile asalS
(ol 0 slgning oles Oloj apilee (5l ($3dnze
lew Sle glos g @ iy n Sy me

il ol Oly b gles
n
TT = Z (Tmean _Tbase)
i=1
fmens oles ladsly odas 0L (TT ol j3 oS

4 o= }".Qij Ls‘f')l':” Sy QLA) GER VIS |

"'Wando
"TT=Thermal Time



(MY 5aslacile (5l abes /(OTAV) O Kes

RPTIt

w o el Gy 05 il sk
S35 o (P < V)els e SlS b
U-Jﬂlf Jde s odel s & @l:; ool 5
WS b s el sdalis plie e OOl
SEAS Ve e 3 s s
FoS p SHS 00y dald sl & s (O35 8
dast doys 5 L cdly Jde a5 (gsb 4 s
O e gles =0l G 3 1) ey e

LS

soee awlie 5 s eslinal Sigma Plot 11 )53l
Qj,aﬂ)'\ oslaial b €058y CE_N Aw 33 gy sl

A il F

Sl
—0les bodaly s Sl Sy S 4 5l
MJ&GUL&.’\)Q})J@&—AW“ th—.ﬂ)}g‘-;i\ﬂj

S sls Ol Olpw la amalS gy oL

Tobawd cilisee 50 b e aalS g, Sl 30l U dawgy (3t lad) ol 3,91 (sl plol )y —¥ Jgur
05900 Bises
Table 2. Parameters estimated (standard errors) of Gompertz model for weed seedling emergences at different levels of

nitrogen.
RMSE (%) L 2l 2 pAAS) 0557 $f s
R (a
m b
1574 VA V45/14(V/+V) VY (s /e aeg) St
Sl
\V/PV JAY VOV /FO(V/VY) CIOVEE(/aaY ) 0
lddid /v VOO/VE(Y/44) AR YR CYZRR 7] Voo
4/0) + /40 14Y/+4(Y/Y4) CJAYVE(s /YY) Jrvs
VO/VO VNS YVV/AA(V/VY) N (/A 0 thés
WY /aY YYV/Y L (0/F5) C/OYYQ(e/0 YY) Voo
V170 */AY YAAYN() 2 /Y0) e O0(e /e Y) Jrvs
V/40 <40 OYOFTON/YE) TV T) o Ly e e
V/40 +/40 O Y/YO(N/00) CJeEY(e/eeaY) \
$IAS /8% YAY/F4(Y/F4) OAVE( V) e
AIYA Q¥ Y4¥/40 (¥/4V) SOFAG /YY) o Al es
V/T4 +/40 Yo /A(O/YY) OV /eeeq) Voo

o3 e 0 sl 3l sy e gles Olej i oS
sk 4 (gles Ol U1y 14F) s o 0L
D sl 5l VL (PSeeee ) ol e
00 ol 5 Sl 3 55 O3 S8V 0L
oL gl gl O3 e SAS Vs
Sols gme B qal 45 55 VOO 5 VOV S S

o3 O okal Sy A e L Anall (p=2/09)

St S i a4 e S O8I
Sy &S sk 4 (Ve Y Usa) Ad Ol
@) O35 oSS 005 Aald 5l )3 b azealS
@ Cams (plod =0l dxly 475 AY L 5 g
Odewsy 8l (U3 VYY) 055 20 r;}xﬁs\..ck__ﬂ
b Sl S ples Ol 4 Shags Lo Vg

m el 055 %8 5,8 ple Ol 5 (Y Jsi)



\Y

LA 5 s e gy 688 e S

D 33 GASA Al el sy (FUsds)
AB L 58 S Sl s e S sl Sl
Lpd o s S 53 eid el ody Ol o
(atloord Slge sy e w AlS e g S se
53 Ol Sl aS w3l oysl 355 3 Sl o gease
odowy DU 4 byl 5l Ol 2SS
Jolse dhs 4 50 o s 4 S5 Ll ol
5 oop Sk, Sl Jels il

(Booth et al., 2003) 5,3 0 K 25 055 %

S Sosb 4 A edalin Olomen 5 Sl plasl o
L S oSS Vel o boasalS )
G A JeSS S e DI e Ko
23 s JeeS S S Ay oy S
Lﬁu;ou;b\j\‘m‘@‘ojb;t,";ﬁ}xﬁs\ncb_ﬂ
Oles Bla o S LS 0 slas 3 &SIl 3 55 5L
D4 J}UY’\\ &))Mé\j )Lu 390 Lfil":
il Sl eSS Vel Sl i ples 0L

100 4 bl e~
80
o
3 604
o
2 o
- °
- 404 o
5.
L}
20
0 -

° Bl et eblie
o O ph 3edd eblis
v A RS CEE)

_—— ol edd sl

0 g 3edd ST

— ) b et sl

T T T
600 800 1000 1200

o 2ol

Tobww 33 35 30l &b Lol g i 9 2lod —yloj U alaly 10 Ol 00l s lio (orodd (pingy — ) SIS
5932955 )3 (g Mide
Figure 1: Observed (symbols) and predicted (lines) percentage of cumulative emergence of Veronica persica based on
Gompertz model against thermal time at different levels of nitrogen.
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Figure2. Observed (symbols) and predicted (lines) percentage of cumulative emergence of Galium aparine based on
Gompertz against thermal time at different levels of nitrogen.
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Table 3. Thermal time required for selected cumulative emergence times for weed species (Gompertz model).
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Figure3. Observed (symbols) and predicted (lines) percentage of cumulative emergence of Polygonum aviculare based on
Gompertz model against thermal time at different levels of nitrogen
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