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Chlorophyll a fluorescence technique is a very simple, non-destructive, and
fast method to evaluate photosynthetic reactions. In order to evaluate the
effects of metribuzin, halosulfuron, and flumioxazin on chlorophyll a
fluorescence parameters in potato, a greenhouse experiment was carried out
in a completely randomized design with three replications in the Agricultural
Science and Natural Resources Department of Mohaghegh Ardabili
University in 2021. Metribuzin, halosulfuron, and flumioxazin were used at
seven different dosages. Chlorophyll a fluorescence was measured using an
Opti-Sciences device at 1, 2, 4, and 8 days after herbicide application.
Samples were exposed to 650 nm light at an intensity of 3000 pmol
photons/m?/s after 20 minutes of dark adaptation. The results demonstrated
that the highest reduction percentage of potato dry weight (63.75%) was
observed with flumioxazin at 250 g a.i. ha™!. The potato dry weight data, fitted
with a log-logistic equation illustrated that the lowest EDso (67.89 g a.i. ha™)
was achieved from flumioxazin, indicating its high toxicity to potato. The
findings suggested an increase in minimum fluorescence (Fo) and a decrease
in maximum fluorescence (Fn) and variable fluorescence (F.) at four and
eight days after spraying due to metribuzin, halosulfuron, and flumioxazin
application. The data revealed that metribuzin and flumioxazin produced the
highest and lowest EDso values for chlorophyll a fluorescence parameters,
respectively. As a result, flumioxazin led to a more significant reduction in
photosystem I activity, primarily due to the damage caused to the
photosynthetic system in potatoes.
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Table 1. Characteristics of the herbicides used in the experiment.

b3 5o calitul 3 90 Sla i Cile Oilasuin ) J9oa
Dose
Common Trade . . . . .
name name Chemical family = Mode of action Formulation (g a.i. Manufacturer
ha)
I L Inhibition of 0, 15.625,
Metribuzin Sencor® Triazinones hotosvnthesis WP 70% 31.25,62.5, 125, Bayer
PRotosy 250, 500, 1000
o 0, 1.5625,
Halosulfuron Sempra® Sulfonylureas Inhibition of WG 75% 3.125,6.25,12.5, Nufarm
acetolactate synthase
25,50, 100
Inhibition of 7812 50’135'960265’
Flumioxazin Pledge® N-Phenylimides protoporphyrinogen WP 50% ) e 1ma Sumitomo
oxidase 31.25, 62.5, 125,

250
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Table 2. Effect of different dosages of metribuzin, halosulfuron, and flumioxazin on the percentage

reduction in potato dry weight.

Herbicide Dose (g a.i. ha!) Potato dry weight reduction (%)
0 0 (£ 0.00)
15.625 14.02 (+7.37)
31.25 17.98 (+ 6.74)
o 62.50 17.98 (£ 6.04
Metribuzin 125 2232 Ei 2.33;
250 24.13 (£ 5.55)
500 31.30 (£ 12.99)
1000 40.74 (£ 11.40)
0 0 (£ 0.00)
1.5625 10.33 (£ 5.50)
3.125 15.87 (£ 7.28)
6.25 22.78 (£ 3.68)
Halosulfuron 12.5 23.36 (£2.17)
25 23.76 (£ 7.94)
50 31.33 (£2.82)
100 48.06 (+ 7.57)
0 0 (+0.00)
3.91 22.61 (+10.88)
7.81 34.79 (£ 7.20)
Flumioxazin 15.625 34.49 (+4.13)
31.25 32.03 (£ 13.95)
62.50 48.45 (£ 7.05)
125 56.60 (£ 5.11)
250 63.75 (£ 4.65)
LSD (P < 0.05) - 22.29

The values in parentheses are standard errors.

ol 310l (gl Kol 351, s slis

09580 5wl (93 3835 so S T ile (ST g1 (S sl 3l du s & gd il 3l oo Towddy (S yolsb -V J9o
LS I S 039 g ()l gu0sld 9
Table 3. Estimated parameters of the three-parameter log-logistic equation for metribuzin, halosulfuron, and

flumioxazin on potato dry weight.

Herbicides b d EDso Lack of fit
. 1516.68
Metribuzin 0.51 (£0.18) 4.43 (£0.29) (£728.58) 0.93
Halosulfuron 0.44 (£0.12) 4.29 (£0.22) 195.84 (£ 93.69) 0.93
Flumioxazin 0.38 (£0.09) 3.79 (£0.25) 67.89 (£32.57) 0.93

st S S 05 Gy O EalS (cl p‘\l 33 514 (EDsp 5 YU v d: cdas i b sl e s il (glast siaslis 551, o ls sluel
Standard errors in parentheses. b: slope, d: upper limit, and EDs: the dose required to reduce potato dry weight by half.
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Figure 1. The effect of different dosages of metribuzin, halosulfuron,

and flumioxazin on potato dry weight.
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Figure 2. The effect of different metribuzin dosages on
minimum fluorescence (a), maximum fluorescence (b), and
variable fluorescence (c).
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Figure 3. The effect of different halosulfuron dosages on

minimum fluorescence (a), maximum fluorescence (b), and
variable fluorescence (c).
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Table 4. Estimated parameters of the three- and four-parameter log-logistic equations for metribuzin, halosulfuron,
and flumioxazin on fluorescence chlorophyll @ parameters at 4 and 8 days after treatment.

Metribuzin (4 days after treatment)

Parametrs b c d EDso Lack of fit
-1.15 452.99 23.71
Fo (*0.53) 252.82 (+21.50) (* 19.25) (+ 8.42) 0.99
2.54 835.34 218.30
Fm (& 1.41) 516.90 (+£47.71) (£23.66) (= 49.35) 0.11
1.17 553.35 167.98
Fy (+0.19) - (+29.55) (+29.36) 0.50
Metribuzin (8 days after treatment)
-1.11 470.02 22.17
Fo (*0.70) 271.66 (+24.17) (2521) (£9.41) 0.99
1.54 802.20 182.32
Fm (0.53) 470.88 (+59.70) (£2629) (£75.75) 0.11
1.27 496.35 111.87
Fy (+0.17) - (+26.00) (+20.40) 0.50
Halosulfuron (4 days after treatment)
-1.50 410.33 15.64
Fo (*0.90) 253.07 (= 18.14) (*35.62) (£ 7.48) 0.98
2.75 781.20 40.61
Fm (+ 2.46) 600.80 (£ 69.69) (& 15.53) (* 16.32) 0.67
1.55 526.57 31.11
Fv (+0.87) 167.75 (+ 108.09) (£25.97) (= 15.26) 0.54
Halosulfuron (8 days after treatment)
-2.14 399.86 13.94
Fo (& 1.08) 256.27 (+ 14.56) (£22.12) (£ 4.67) 0.98
2.40 827.49 32.76
Fm (& 1.78) 669.88 (£ 55.23) (& 15.50) (* 17.25) 0.67
2.19 567.17 2227
Fv (& 0.94) 274.64 (£ 46.84) (£ 20.67) (* 6.35) 0.54
Flumioxazin (4 days after treatment)
-2.10 367.19 13.65
Fo (& 1.30) 247.64 (+18.10) (& 14.99) (£ 4.88) 0.99
4.97 771.04 68.29
Fm (£12.09) 601.78 (+ 47.36) (+22.83) (+21.88) 0.99
1.74 633.37 28.59
Fv (+0.79) 225.60 (= 66.87) (£ 46.02) (= 12.02) 0.94
Flumioxazin (8 days after treatment)
-1.75 382.98 12.43
Fo (+0.90) 250.83 (£ 19.58) *1571) (£ 4.74) 0.99
1.94 763.18 30.69
Fm (*1.55) 500.96 (+49.10) *3791) = 12.01) 0.99
1.56 515.29 23.37
Fv (+0.94) 110.44 (+ 67.70) ( 57.48) (= 10.03) 0.94

Fo ‘&5‘1"&);‘7’“ ég» 0)9 Sy O uﬁ.&l{ L;‘J'! p\( BE )‘.LE.A :EDs ¢« Yl: bdgu:li d> (Celos g_,.:.& b .L&Lv‘sﬂ J)\Jdl:..a\ L;Ua:- sasylis J.:.:\J.: J>'\: slael
eiie by sl By g STl sl 56 Fy ¢ Bl il 56
Standard errors in parentheses. b: slope, c: lower limit, d: upper limit, EDs: the dose required to reduce potato dry weight by half, Fo: minimum

fluorescence, F,,. maximum fluorescence, and F,:variable fluorescence.
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