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Figure 1. Kautsky curve recorded with Handy PEA instrument in a 30-minute dark adapted leaf. The Kautsky curve rise
from O to P level is characterized by the OJIP steps reflecting PSII electron transport from water to PQ pool.
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Figure 2. Effect of different doses of desmedipham + phenmedipham + ethofumesate on the shape of the Kautsky curves at
redroot pigweed (left) and black nightshade (right), untreated control (a-b), desmedipham + phenmedipham + ethofumesate
at 51.38 g a.i. ha' (c-d), 102.75 g a.i. ha* (e-f) and 822 g a.i. ha* (g-h), HAS (hours after spraying).
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Figure 3. Effect of different doses of chloridazon on the shape of the Kautsky curves at redroot pigweed (left) and black

nightshade (right), untreated control (a-b), chloridazon at 81.25 g a.i. ha* (c-d), 650 g a.i. ha* (e-f) and 2600 g a.i. ha* (g-h),
HAS (hours after spraying).
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Figure 4. Effect of different doses of clopyralid on the shape of the Kautsky curves at redroot pigweed (left) and black

nightshade (right), untreated control (a-b), chloridazon at 15 g a.i. ha (c-d), 90 g a.i. ha* (e-f) and 240 g a.i. ha* (g-h), HAS
(hours after spraying).
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Figure 5. Effect of desmedipham + phenmedipham + ethofumesate on Fv/Fm, Fvj and Area parameters in redroot pigweed
(left) and black nightshade (right) at different time periods, HAS (hours after spraying).
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Figure 6. Effect of chloridazon on Fv/Fm, Fvj and Area parameters in redroot pigweed (left) and black nightshade (right) at
different time periods, HAS (hours after spraying).
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Figure 7. Effect of clopyralid on Fu/Fm, Fyvj and Area parameters in redroot pigweed (left) and black nightshade (right) at
different time periods, HAS (hours after spraying).
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Table 1. Visual observations (EWRC) of Amaranthus retroflexus L. and Solanum nigrum L. injury after 7 and 21 days of
spray of desmedipham+ phenmedipham+ ethofumesate, chloridazon and clopyralid at four- to six-true leaf stage.

Amaranthus retroflexus L.

Solanum nigrum L.

Herbicide Rate
7DAS 21 DAS 7 DAS 21 DAS
ga.i./ha % Control
None 0 0.00 e 0.00 e 0.00 d 0.00 d
51.38 5.33 de 18.67 d 5.67 cd 21.67 ¢
pesmedipham 102.75 6.67 de 32.00 d 10.00 bc 58.33 b
+ 205.5 10.00 cd 46.75 cd 14.00 b 91.67 a
Phenmedipham 308.25 16.67 bc 60.67 ¢ 18.67 b 100 a
+ 411 2333 b 80.34 b 2133 b 100 a
Ethofumesate 616.5 45.00 a 100.67 a 38.00 a 100 a
822 46.00 a 100.00 a 40.00 a 100 a
81.25 6.33 cd 6.67 cd 633 d 10.00 cd
1625 6.33 cd 10.00 ¢ 13.00 cd 15.00 bed
. 325 6.33 cd 20.67 bc 16.67 cd 21.67 bc
Chloridazon 650 12.33 be 34.33 ¢ 20.00 bc 23.33 bc
1300 13.33 be 45.00 ¢ 25.00 b 30.00 b
1950 20.00 b 76.67 ab 28.33 ab 83.00 a
2600 4167 a 96.67 a 35.00 a 9333 a
15 367 d 5.00 ¢ 567 e 767 cd
30 567 d 10.00 ¢ 12.00 d 15.00 ¢
: 60 6.67 d 14.00 ¢ 16.00 ¢ 23.33 be
Clopyralid 90 15.00 ¢ 2033 ¢ 22.00 be 46.67 b
120 2867 b 45.00 b 27.00 b 4833 b
180 2933 b 5333 b 36.00 a 7533 a
240 4967 a 8333 a 38.67 a 88.67 a
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Abstract

In order to determine how exposure affects the Kautsky curve and its parameters, two dose-response experiments were
carried out for chlorophyll fluorescence measuring. The treatments involved desmedipham + phenmedipham+
ethofumesate, chloridazon and clopyralid on redroot pigweed (Amaranthus retroflexus L.) and black nightshade
(Solanum nigrum L.) at the research glasshouse of Agricultural Faculty of Ferdowsi University of Mashhad, Iran,
during 2013. On the base of observation evaluation results, Solanum nigrum showed the highest susceptibility to
desmedipham + phenmedipham + ethofumesate, so that application of 308.25 g a.i. ha of herbicide resulted in 100
percent control, 21 days after treatment. The results of chlorophyll fluorescence showed that the mentioned herbicides
effect was more in S. nigrum than in A. retroflexus. As Kautsky curve were affected and changed in an almost
horizontal lines by desmedipham + phenmedipham + ethofumesate in both weed species at 4 HAS at doses of 51.38 mg
a.i. ha'l, whereas the fluorescence rate was reduced in S. nigrum and A. retroflexus at doses of 81.25 and 325 mg a.i. ha*
respectively by chloridazon. According to visual observations, chloridazon had significant effect on the control of
Solanum nigrum and Amaranthus retroflexus, and clopyralid controlled Solanum nigrum better than Amaranthus
retroflexus. The fluorescence rate was decreased at doses of 240 mg a.i. hain A. retroflexus, 180 and 240 mg a.i. ha*
for S. nigrum, and therefore, Kautsky curve was changed entirely. Among fluorescence parameters, Fy; and Area
parameters were severely reduced.
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