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Sulfonylurea herbicides’ soil persistence can harm subsequent crops in
rotation. A factorial experiment (randomized complete block design,
three replications) was conducted to study sulfosulfuron’s soil residual
effects on onion growth and yield during the 2019 growing season at
the Research Farm of the University of Zanjan. Treatments comprised
sulfosulfuron doses (0, 25, 50, 75, 100, 125, and 150 g ha™) and
weeding (weeded/unweeded). Measured parameters included weed
density and dry weight, crop plant height, density, leaf count, stem fresh
and dry weight, and total onion yield. Results showed that weed dry
weight decreased sharply at doses >75 g ha™!, with a 43% reduction at
150 g ha™'. Onion leaf count and stem dry weight declined significantly
at >25 g ha™! under both weeding regimes, while tuber yield decreased
by 87% at 150 g ha™' compared to the control. Since low doses (25-50
g ha™) effectively suppress weeds, applying lower dosages in summer
crops like tomato could balance weed control and minimize residual
impacts on subsequent onion cultivation.
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Table 1. Physical and chemical properties of the field soil.
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Figure 2. Trend of weed density at different doses
of sulfosulfuron herbicide. The line and points
indicate predicted and observed data,
respectively.
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Figure 1. Trend of weed dry weight (g m?) at
different doses of sulfosulfuron herbicide. The
line and points indicate predicted and observed
data, respectively.
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Table 2. Observed biomass and estimated parameters for the dose-response model of the studied weed traits at

different doses of sulfosulfuron herbicide.

Trait Observed R? Parameters
biomass b EDso Max
Weed dry weight 338.33 (14.39) 0.93 8.31 (2.05) 2.10 (0.042) 339.72(16.49)
Weed density 6.83 (0.60) 0.96 4.82 (0.78) 1.79 (0.056) 6.86 (0.34)
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Max: value of each trait under the no-herbicide condition; EDso: herbicide dose reducing each trait by 50%; b: slope of the dose-response
curve; RMSE: root mean square error; R% coefficient of determination. Numbers in parentheses indicate the standard error.
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Figure 4. Trend of changes in onion plant height at
different doses of sulfosulfuron herbicide under no-
weeding conditions. The line and points indicate

predicted and observed data, respectively.
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Figure 3. Trend of changes in onion plant height at
different doses of sulfosulfuron herbicide under
weeding conditions. The line and points indicate
predicted and observed data, respectively.
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Table 3. Observed biomass and the estimated parameters of the dose-response model for the studied onion traits at different doses of

sulfosulfuron herbicide.

Trait Treatment Observed R? RMSE Parameters
biomass b ED50 Max
Number of leaves (plant ')  No weeding 9.5 (0.66) 0.88 0.214 2.92 (0.95) 3.24 (0.46) 9.43 (0.28)
Weeding 3.4 (0.10) 0.97 0.029 6.25 (0.03) 2.80 (0.12) 3.51(0.03)
Plant density (m?) No weeding 54.33 (2.33) 090  3.69 1.76(0.18) 1.04 (0.40) 54.314.89)
Weeding 13.67 (4.33) 0.64 0.08 0.87 (1.23) 2.92 2.06) 13.66 (1.43)
Fresh weight of stem (g m?) No weeding 3866 (1034.51) 0.85 29321 1.25(0.174) 1.13 (0.56) 3864.6(387.8)
Weeding 60 (35.47) 0.51 6.48 1.84 (1.627) 2.23 (0.53) 59.91 (8.57)
Dry weight of stem (gm?)  No weeding 380 (79.37) 0.76  37.56 2.48 (1.54) 1.55(0.268) 380.33 (49.67)
Weeding 20.66 (9.76) 0.53 296 2.32(2.22) 1.65 (0.39) 20.62 (3.91)
Onion tuber yield (g m) No weeding 9151.6 (329.1) 0.95 436.53 1.62 (0.87) 0.91 (0.34) 9152 (577.47)
Weeding 166.66 (29.05) 030 31.72 2.80 (0.51) 0.97 (3.62) 166.63 (41.97)
Total yield (g m? No weeding 13017.67 (806.57) 0.95 605.96 1.46 (0.79) 0.956 (0.34) 13017 (801.61)
Weeding 271 (174.26) 049 46.05 4.08 (2.98) 1.73 (0.27) 280.03 (60.66)
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Max: the values of different traits under the herbicide-free condition; EDsy: the herbicide dose that reduces the values of different traits by 50%; b: the slope of the graph
curve; RMSE: root mean square error; R coefficient of determination. Numbers in parentheses indicate the standard error.
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Figure 6. Trend of changes in the number of
leaves at different doses of sulfosulfuron
herbicide under no-weeding conditions. The
line and points indicate the predicted and
observed data, respectively.
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Figure 5. Trend of changes in the number of
leaves at different doses of sulfosulfuron
herbicide under weeding conditions. The line
and points indicate the predicted and observed
data, respectively.
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Figure 8. Trend of changes in plant density at
different doses of sulfosulfuron herbicide under no-
weeding conditions. The line and points indicate the
predicted and observed data, respectively.
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Figure 7. Trend of changes in plant density at
different doses of sulfosulfuron herbicide under
weeding conditions. The line and points indicate
the predicted and observed data, respectively.
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Figure 10. Trend of changes in fresh weight of stem at

different doses of sulfosulfuron herbicide under no-
weeding conditions. The line and points indicate the

predicted and observed data, respectively.
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Figure 9. Trend of changes in fresh weight of stem
at different doses of sulfosulfuron herbicide under
weeding conditions. The line and points indicate
the predicted and observed data, respectively.
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Figure 12. Trend of changes in dry weight of stem at
different doses of sulfosulfuron herbicide under no-
weeding conditions. The line and points indicate the
predicted and observed data, respectively.
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Figure 11. Trend of changes in dry weight of stem
at different doses of sulfosulfuron herbicide under
weeding conditions. The line and points indicate
the predicted and observed data, respectively.
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Figure 14. Trend of changes in onion tuber yield at
different doses of sulfosulfuron herbicide under no-

weeding conditions. The line and points indicate the
predicted and observed data, respectively.
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Figure 13. Trend of changes in onion tuber yield
at different doses of sulfosulfuron herbicide under
weeding conditions. The line and points indicate
the predicted and observed data, respectively.
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Figure 16. Trend of changes in total yield at different
doses of sulfosulfuron herbicide under no-weeding
conditions. The line and points indicate the predicted
and observed data, respectively.

Sl e w e slacde L sl S5 oy
L g 55 e QA 2eS 4 53 5 iy Cs e
@b sl bl 5 el oS S

.(Ghanizadeh et al., 2014) Cul ok 3,15

N R
,;rjfm,'i,;,'gty@g)w@,us
O pan b g db odalie 095l g pil g LS
A ol 0 i)y gid g SIS 55 ¢ 8 N0
3 Eam 3 Shes 51 GlET F 3 Shos (505
Cf,u,%;a/\/?&w\m,;;qy;;w
il pals 38 Cale 33 2l dsly s ol 4
0508 g sl g A5 e jasaes S ol
o2l 3,8 ey g i 4 LBL e 5, B0 LY
ol S s ol B nl 5 1S e

Total yield (g m2)

14000

10000 +

8000

6000

4000 -*

0’0 UTS 1‘0 15 2’0 25
Log sulfosulfuron doses (g ai hal)
23 pF) 5 S Sles Olpd Wigy -10 S
39394 gus gl g 25" ile Cillizko (5133 53 (& 0
m e SBodld SIS ) cug Wl 5o

(! onliondlin (sBodld L& § oud

Figure 15. Trend of changes in total yield at
different doses of sulfosulfuron herbicide under
weeding conditions. The line and points indicate
the predicted and observed data, respectively.
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