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Table 1- The nozzles used in the study and their atomization quality at 300 kPa
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Based on the American Society of Agricultural Engineers (3), F and M show the atomization quality of Fine (106-235 pm) and
Medium (236-340 um), respectively.
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Figure 1- The leaves status and foliar nyctinasty of velvetleaf in four application times of the day
The length and width of the pot brim is 17 cm.
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3- Desiccation dose (DD)
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Figure 2- The response curves of fresh: dry weight ratio (desiccation) of velvetleaf to the doses of paraquat sprayed with
11002-single anti-drift flat fan nozzle at 05:00 o’clock (o) and 11002-twin anti-drift flat fan 7030 at 22:00 o’clock (A)
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Table 2- The dose of paraquat required to desiccate the 50 (DDso) and 90% (DDgo) of velvetleaf when it was applied with 3

nozzle types at two nozzle sizes at four times of day

Jib gy J36 ol 399 3 3,8 cslw DDso DDgo
Nozzle type Nozzle size Application time of day (@ai. ha') (;tS& ;3 8,550 a3k 0 5)

110015 20:00 152.83 (11.58)% 421.98 (20.03)«

22:00 203.06 (11.29)° 508.75 (29.44)"

05:00 241.01 (21.25)9 671.54 (41.88)9
Sl Ky LS ol 15 07:00 138.06 (9.82)"* 395.17 (14.96)
Single anti-drift flat fan 11002 20:00 184.05 (14.52)¢f 484.22 (27.38)¢f
22:00 269.11 (35.05)9 624.66 (31.62)9

05:00 340.86 (16.23)" 766.91 (30.04)"

07:00 166.90 (12.94)% 439.72 (16.07)¢

110015 20:00 176.65 (9.81)¢ 498.03 (11.04)'
22:00 139.77 (12.83) 402.88 (21.33)*

05:00 166.00 (8.44)% 430.67 (9.08)
Yo¥e 6l g5 Sk 1 07:00 168.07 (19.01)c 455.22 (12.46)%
Twin anti-drift flat fan 2020 11002 20:00 137.34 (12.11)" 469.78 (13.19)¢
22:00 124.23 (8.37)° 378.15 (10.44)°

05:00 141.22 (6.71)° 403.31 (11.02)¢
07:00 158.10 (9.03)% 474.10 (16.19)¢f
110015 20:00 182.34 (13.67)f 477.41 (19.59)°

22:00 131.87 (10.21) 376.45 (16.08)
05:00 157.66 (8.65)¢ 423,55 (17.80)«
Vore wsl g3 LS ol 1 07:00 179.01 (10.88)¢ 481.18 (21.09)¢f
Twin anti-drift flat fan 7030 11002 20:00 156.55 (733)d 441.07 (llOl)d
22:00 108.33 (5.82) 342.04 (15.91)°
05:00 141.72 (6.80)° 382.30 (18.40)

07:00 154.62 (11.02)c 438.98 (18.58)¢
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In each column, the data with the same letter are not significantly different (P < 0.05). Standard errors are in parentheses.
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Introduction: When a contact herbicide is applied in the dark time of a day than in the light time, better
weed control will be observed. Velvetleaf is a typical example of weeds in displaying the phenomenon of foliar
Nyctinasty. This feature causes the leaf surface of velvetleaf is perpendicularly oriented to the ground during the
dark time of day. As a result, when a contact herbicide is applied in the dark time of the day by a single flat fan
nozzle which generates a perpendicular motion of spray droplets to the ground, the leaf surface of velvetleaf
cannot be covered well. Therefore, the foliar Nyctinasty in velvetleaf reduces the efficacy of contact herbicide
applied in the dark time of day. The main hypothesis leading this study was that if the motion of spray droplets is
not perpendicular to the ground, it is possible to wet the leaves of velvetleaf in the dark time of day. In this study,
the effects of using twin flat fan nozzles which generates a non-perpendicular motion of spray droplets to the
ground in comparison with single flat fan nozzle on the efficacy of Paraquat at the different times of day were
investigated.

Materials and Methods: This study was conducted in outdoor conditions at Bu-Ali Sina University,
Hamedan, Iran. Treatments consisted of five doses of Paraquat (0, 75, 150, 300, and 600 g a.i. ha™) using three
types of nozzles (single anti-drift flat fan, twin anti-drift flat fan 2020, and twin anti-drift flat fan 7030) in two
nozzle sizes (110015 and 11002) at four times of day (before sunset at 20:00, after sunset at 22:00, before sunrise
at 05:00, and after sunrise at 7:00) with four replications which were sprayed at the six-to-seven-leaf stage of
velvetleaf. Two days after spraying at 7:00, the shoots of velvetleaf were harvested nearly 1 cm above the soil
surface. The individual fresh: dry weight ratio was used to analyze as nonlinear regression using a four-
parametric logistic model.

Results and Discussion At all four application times of the day, increasing the nozzle size of single anti-drift
flat fan nozzle increased the dose of Paraquat required for the 90% desiccation of velvetleaf shoots. While,
except at some application times of day (22:00 and 07:00 in the case of twin anti-drift flat fan nozzle 2020 and
5:00 in the case of twin anti-drift flat fan nozzle 7030), increasing the nozzle size of twin anti-drift flat fan
nozzles decreased the dose of Paraquat required for the 90% desiccation of velvetleaf shoots. Except in some
cases (11002 twin anti-drift flat fan nozzle 2020 and 110015 twin anti-drift flat fan nozzle 7030), when Paraquat
was sprayed with any nozzle size at 20:00 and 07:00, there was no significant difference in its efficacy. When
Paraquat was sprayed with any nozzle size at 20:00 and 07:00, there was no significant difference in its efficacy.
But, when it was sprayed with any nozzle size at 22:00 and 05:00, a significant difference in its efficacy was
observed. So, the dose of Paraquat required for the 90% desiccation of velvetleaf shoots at 22:00 was
significantly lower than that at 05:00. Our principal hypothesis in this study was confirmed. As when Paraquat
was applied with twin anti-drift flat fan nozzles in the dark time of day, it more effectively improved the
desiccation of velvetleaf shoots.

Conclusion: The treatment of the application of Paraquat with 11002 twin anti-drift flat fan nozzle 7030 at
22:00 required the minimum Paraquat dose to create the same desiccation intensity as other treatments.
Therefore, this treatment is recommendable.

Keywords: Foliar Nyctinasty, Herbicide, Single flat fan nozzle, Twin flat fan nozzle

1 and 2- Assistant Professor in Weed Science and Bachelor’s Degree in Agronomy and Plant Breeding, Department of
Agronomy and Plant Breeding, Faculty of Agriculture, Bu-Ali Sina University, Hamedan, Iran, respectively.
(*- Corresponding Author Email: a.aliverdi@basu.ac.ir)


mailto:a.aliverdi@basu.ac.ir

