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Article type: Background and objectives: Perennial weeds live at least two years;
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some survive for decades. Most perennial weeds reproduce both by
seeds and by the spread of energy-storing vegetative parts, such as
roots or tubers. Strict winter weeds have the ability to survive and
grow during times of the year when environmental conditions, mainly

Article history: temperature, are not favorable for the development of other plant
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Revised: species. The objectives of this research were to understand the role of

Accepted: 2023-9-9 soil temperature in the emergence of bermuda grass and purple
nutsedge in canola and to develop predictive models for the
emergence of these two weeds based on soil thermal time (S77)
accumulation.

Keywords:

Materials and methods: In order to predict the emergence pattern of

Cumulative emergence : :
bermuda grass and purple nutsedge under different management operation, a

Emergence pattern

Herbicide dose split plot experiment was conducted in a completely randomized block
No-till design with three replications in Sari Agricultural College in 2022. Two
Tillage tillage systems (Conventional tillage and no-till) and three doses of Butisan

Star (quinomerac + metazachlor) (0, 50, and 100 % recommended dose)
were considered as experimental factors. To predict emergence pattern in
each plot a fixed quadrat 50 in 50 cm in the center of each plot was and the
start of the season after the first irrigation, new seedlings grown count, based
on the species began. A three-parameter logistic model was used to describe
the cumulative seedling emergence (CE) with ST7. Parametric estimates
were compared using paired t-test (P<0.001). From the emergence count
data, mean emergence time (MET) and emergence rate index (ERI) were
calculated. Comparing the average values of MET and ERI indices were
compared by SAS 9.2 software and using LSD test.

Results: Bermuda grass in the no-till (NT) system and purple nutsedge in
conventional tillage (CT) system had a shorter mean emergence time (MET)
and a higher emergence rate index (ERI), and by receiving a lower growing
degree days (7s50), they reached 50% of their cumulative growth faster. Also,
bermuda grass and purple nutsedge at the highest dose of Butisan Star (100
% recommended dose) had the highest MET and the lowest ERI, and by
receiving higher 7’59 and having a lower emergence rate (E,.), they achieved
50% cumulative emergence of seedlings later.

Conclusions: Purple nutsedge in both tillage systems and all three doses of
Botisan Star herbicide had a lower MET compared to bermuda grass and by
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receiving lower T, it achieved 50% cumulative seedling emergence faster
at the beginning of the growing season. On this basis, growth stage suitable
for controlling purple nutsedge, when the main wave of bermuda grass
seedlings still have not found emergence.
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Figure 1- Daily soil temperature (°C) at 3-cm depth estimated by soil temperature model software (STM?) during the
weed emergence study. Meteorological information was obtained from the nearest meteorological station located 500
meters from the experiment site.
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Table 1- Parameter estimates of Logistic function fitted to cumulative emergence of bermuda grass and purple
nutsedge against soil thermal time in different tillage systems of canola.

i ke glad S o3k (sl i Emaxtse Tsotse
7 < M)S S22 < ) ( . Lg) Em/eise (W 5 ) Rzadj RMSE
Weed species Tillage systems e 0 290 4T3
Cynodon dactylon Tlllgge 1462.92+122.46  -3.94+0.51  671.38+£57.07  0.99 2.66
o No Tillage 3749.76£500.06  -4.24+0.75  658.09+34.33 0.98 4.33
ot P value <0.001 <0.001 <0.001
Cyperus rotundus Tlllgge 2272.26+228.66  -6.47+0.67  563.56+£92.27  0.99 3.20
s ol No Tillage 1094.58+121.13  -2.98+0.64  584.12+14.09  0.99 2.33
(e P value <0.001 <0.001 <0.001
(5,1l slas) S e sy Ao 00 4 0y ), GDD Xo e i D B il

a: upper asymptote b: slope of curve xo : GDD to reach the %50 cumulative emergence  se(Standard Error)
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Table 2- Emergence indices (calculated using equations 3, 4) and thermal time to reach 50% emergence of bermuda
grass and purple nutsedge in different tillage systems of canola

R Oy B A5 555 a0
S Ok ke

) 2y e e I A3 0
S ke slag S S35 Sk gt :\;) )”E“’-)’ R e g
Weed species Tillage systems can Emergence Emergence Rate GDD to reach the
Time (MET) Index (ERI) (GDD) 0 -
(GDD) 50% cumulative
emergence
Cynodon dactylon Tillage 101.07 a 0.12b 671.38 a
Py No Tillage 96.01b 0.29a 658.09b
Cyperus rotundus Tillage 75.38b 0.26a 563.56 b
Sl el No Tillage 82.29 a 0.09b 584.12a

I (ol e Dl LSS G U sy s el 5 sy Oles Sle ualie e il 465 8 s s s
Within and between each weed species, MET and ERI values followed by the same letter are not significantly
different (p>0.005).
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Figure 2- Percent cumulative emergence of bermuda grass and purple nutsedge against soil thermal time (growing
degree days) in different tillage systems of canola. (Fitted line Logistic equation symbol observed emergence).
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Table 5- parameter estimates of Logistic function fitted to cumulative emergence of bermuda grass and purple
nutsedge against thermal time in different doses of herbicide Butisan Star (quinomerac + metazachlor) (%
recommended dose)(

33 deys) iScdle s

i oa cile glaa S . . Emax+se Tsotse
S e gaes (o1 4o (oo somsy  Eratesse (" Rladj RMSE
Weed species Herbicide dose (% Gt 2 i
recommended dose)
Cynodon 0 3160.72£716.57 -4.19+0.79 717.16+67.28 0.98 3.59
dactylon 50 2266.31+468.66 -2.86+0.52 768.82+133.13 0.99 2.92
e 100 1088.92+173.97 -2.49+0.33 831.67+142.53 0.98 2.16
o P value <0.001 <0.001 <0.001
Cyperus 0 1734.41+£265.84 -4.97+0.99 600.16+42.33 0.98 2.66
rotundus 50 1110.90+161.89 -4.60+0.89 619.26+53.24 0.98 2.18
Jo bl 100 838.97+152.10 -4.22+0.68 620.75+£63.25 0.97 1.84
IO ety
P value <0.001 <0.001 <0.001

(5,16l sle=) S€ e epd D B Cilee

X0 : GDD to reach the %50 cumulative emergence se(Standard Error)

S iy e 00 4 Oy sl GDD X

a: upper asymptote b: slope of curve

plasslisl 5 (e azy has) 10 (6l 5l 258 el A s a0 Olgee 5 (8 57 Dlalee) sy gla partli - s
Lodd v 55 53 Ao ;5) (IS5l + STpe 0 58) Hlial 0155 (2Sile Calise slags s e

Table 6- Emergence indices (calculated using equations 3, 4) and thermal time to reach 50% emergence of bermuda
grass and purple nutsedge in different doses of herbicide Butisan Star (quinomerac + metazachlor) (% recommended

dose)
33 deys) iScdle s o Ol Q,{SL.A S e e 4Ok U ) 5p) a3
5o ile slas S (ok5 4 5 s s el IRl e S e 0
Weed species Herbicide dose (% Mean Emergence Er?e(rigencEeRRate GDOD to realc h'the
recommended dose)  Time (MET) (GDD) noex (ERI) >0% cumulative
(%GDD) emergence

Cynodon 0 93.99 ¢ 0.19a 717.96 ¢

dactylon 50 97.86 b 0.13b 768.82 b

F ey 100 103.10 a 0.08 ¢ 831.67a

Cyperus 0 78.30 a 0.16a 600.16 c

rotundus 50 77.22b 0.11b 619.26 b
Sl el 100 76.91 c 0.08 ¢ 620.75 a

I (ol e Dl LSS G U sy s el 5 sy Oles S0le uslie e il 45 8 s s s
Within and between each weed species, MET and ERI values followed by the same letter are not significantly

different (p>0.005).
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Figure 3- Percent cumulative emergence of bermuda grass and purple nutsedge against thermal time (growing degree
days) in different doses of herbicide Butisan Star (quinomerac + metazachlor) (% recommended dose). (Fitted line
Logistic equation symbol observed emergence).
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