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ABSTRACT

Photosynthesis in plants is strongly influenced by stress. Evaluation of chlorophyll a fluoresce is one of the
methods for assessment the different stresses effects such as herbicide on photosynthesis. Application of plant
growth regulators like salicylic acid (SA), is one of the strategies to overcome for physiological disorders in plant.
Therefore, to study the effect of SA mixture with Bentason, Bromoxynil+MCPA and 2,4-D+MCPA herbicides on
physiological behavior of Common lambesquarts (Chenopodium album L.), a greenhouse experiment was
conducted in randomized complete block design with three replications in Agricultural faculty of University of
Tabriz in 2016. The results indicated a reduction in maximum fluorescence (Fm), variable fluorescence (Fv),
Mmaximum quantum yield of photochemistry (Fv/Fm), efficiency of the water-splitting complex on the donor side
of PSII (Fv/Fo), and performance index (Plass), and an increase in minimum fluorescence (Fo) and photosystem
Il antenna (Fo/Fm) of Common lambesquarts subjected to Bentason and Bromoxynil+MCPA. Dry weight and
chlorophyll index in control treatment (without SA) increased 4.3% and 2.1% respectively, but in Bentason and
Bromoxynil+MCPA and 2,4-D+MCPA treatments, these two indexes reduced 41.6%, 13.7%, 13.6% and 32.2%,
36.4%, 18.7%, respectively. SA not only did not reduce the Bentason and Bromoxynil+MCPA efficiency, but also
increased efficiency of these two herbicides.

Key words: Chlorophyll a fluorescence, chlorophyll index, dry weight, herbicide, salicylic acid.
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Table 1. Characteristics of experimental treatments

Treatments

Bentason (2 lit/ha)
Bromoxynil+MCPA (1/5 lit/ha)
2,4-D+MCPA (2 lit/ha)
Bentason (2 lit/ha)
Bromoxynil+MCPA (1/5 lit/ha)
2,4-D+MCPA (2 lit/ha)
Control
Control

O~NOOOOTA WN P

Sprayed with water
Sprayed with water
Sprayed with water
Sprayed with 1 mM SA
Sprayed with 1 mM SA
Sprayed with 1 mM SA
Sprayed with 1 mM SA
Sprayed with water

SAS Jl53le 3 L Laesls 4 3 A (5,8 63101 ol e 03
53 (LSD) T s pme sls Bl 05051 L b, Sils 4 lis

3 Least Significant Difference

5 elu M 5 PF Fr 08 s bl L YO b s LS L
ool il gla 2Scdle 58 Gl e s, s
s JS pasls 5 mesnsls LGy oSes La L JS
35 A 6,8 Nl T s S L oS L S,
Sp KOS sl e iScale 58 5l de ais

L 6 ,S ol L@Icu;)\,&;}a;”wuﬁ
a5 Sl SaSr @ 35S il sl (Sl sl
S eslizal Lol bl gbbS ds bl &5 YU aBl
LS 1 Sl s aaBs Ve Sde 4 o easie (Sla S
JUSl 2l 5 035 3 (5508 ooz [S1y 810 ples
Fasb PO mse dob 53 o5 Gl S e 3L 03
Do 5 b p mpete p 0P g S Yoo Dl L
Opmer bl 5 A3 elil S ol 4 &L e
ol (FM) Sl il (FO) Jslas il ols
C(FVIFM) I s 528 ool b 1S S (V) e
S 5 oSS i (P 575 Sl as
SAS| s (FVIFO) I o 53 05 5831 s> Olsie &
P addles 5,50 (FOFM) 1 e 525 i, S s LS
2 0blS i glajles Jlsl 3l dn ama g B S
A e 4 gl oSNl Sl e 5 KA S OIS

9 LS esls Sl 3 Ol 3 oS Sl s VY les s csle

! Handy-PEA Portable fluorometer; Hansatech, UK
2 CCM-200, Opti- Science, USA
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Table 2- Means comparison analysis of variance Chenopodium album Minimal Fluorescence (Fo)16, 40, 64 and 88 hours and 7 days after
herbicide applications

Sampling times

Source of Variation Df 16 HAS 40 HAS 64 HAS 88 HAS 7 DAS
Block 2 42.78 ns 578 ns 1.13 ns 0.28 ns 1696.5 ns
Treatments 7 5997.4** 20277.6** 20600.3** 34509.2** 33847.1**
Error 14 787 110.1 185.9 195.5 523.32
(4V - 12.4 4.2 54 5.06 8.9
R-Square - 0.79 0.98 0.98 0.98 0.97

XS il e (5l e SN pds 5 dss3 ) 50 e 53 (s ae Sl 5w
*P<0.05; **P<0.01 and not Significant

Table 3- Means comparison analysis of variance Chenopodium album Maximum Fluorescence (Fm) 16, 40, 64 and 88 hours and 7 days after
herbicide applications

Sampling times

Source of Variation Df 16 HAS 40 HAS 64 HAS 88 HAS 7 DAS
Block 2 0.78 ns 2.53 ns 247.53ns 16.5ns 7533.78 ns
Treatments 7 13874.9** 20949.3** 45309.2** 118365.9%* 150009.8**
Error 14 3155.5 3209.03 1205.71 41154 1316.4
CcVv - 6.1 6.5 4.2 8.3 52
R-Square - 0.78 0.77 0.94 .93 0.98

Al e gols ae B e 5 o ) }Ocla.ﬂ)sé)b‘f'ujfj\ﬁ%jqnsj**‘*
*P<0.05; **P<0.01 and not Significant
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Figure 1. Effect of different herbicide treatments and salicylic acid on Chenopodium album L. minimum fluorescence (Fo) 16, 40, 64 and 88
hours and 7 days after herbicide applications
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Figure 2. Effect of different herbicide treatments and salicylic acid on Chenopodium album L. Maximum Fluorescence (Fm) 16, 40, 64 and 88
hours and 7 days after herbicide applications
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Table 4- Means comparison analysis of variance Chenopodium album L. Variable Fluorescence (Fv) 16, 40, 64 and 88 hours and 7 days after
herbicide applications

Sampling times

Source of Variation Df 16 HAS 64 HAS 88 HAS 7 DAS
Block 2 55.13 ns 215.3 ns 21.13 ns 2080.13 *
Treatments 7 24187.8** 73553.5** 119185.3** 259664.5** 305397.4**
Error 14 1560.2 969.5 3559.8 424.4
CcVv - 5.64 55 11.2 4.7
R-Square - 0.89 0.98 0.97 0.99

.Jﬁ;pd‘@ud’#qw\f»}uﬁ\,acawﬁ@udm;;\ﬁ?;;gns)**‘*

*P<0.05; **P<0.01 and not Significant
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Table 5- Means comparison analysis of variance Chenopodium album L. Maximum quantum yield of primary photochemistry (Fv/Fm) 16,
40, 64 and 88 hours and 7 days after herbicide applications

Sampling times

Source of Variation Df 16 HAS 64 HAS 88 HAS 7 DAS
Block 2 0.000055 ns 0.0000098 ns 0.0016 ns 0.00076 ns
Treatments 7 0.009** 0.07** 0.176** 0.24**
Error 14 0.00048 0.00044 0.003 0.0004
CcVv - 2.9 3.12 9 3.7
R-Square - 0.9 0.98 0.96 0.99
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Figure 3. Effect of different herbicide treatments and salicylic acid
hours and 7 days aft
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Table 6- Means comparison analysis of variance Chenopodium album L. changes in heat dissipation in the photosystem Il antenna (Fo/Fm)

16, 40, 64 and 88 hours and 7

days after herbicide applications

Sampling times

Source of Variation Df 16 HAS 40 HAS 64 HAS 88 HAS 7 DAS
block 2 0.000054 ns 0.0016** 0.000008 ns 0.0016 ns 0.00077 ns
treatments 7 0.009** 0.043** 0.071** 0.176** 0.24**
error 14 0.00048 0.0002 0.00045 0.0028 0.00042
Ccv - 8.9 4.9 6.54 11.9 4.6
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Figure 4. Effect of different herbicide treatments and salicylic acid on Chenopodium album L. Maximum quantum yield of primary
photochemistry (Fv/Fm) 16, 40, 64 and 88 hours and 7 days after herbicide applications
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Table 7- Means comparison analysis of variance Chenopodium album L. Efficiency of the water-splitting complex on the donor side of PSII
(Fv/Fo)16, 40, 64 and 88 hours and 7 days after herbicide applications

Sampling times

Source of Variation Df 16 HAS 40 HAS 64 HAS 88 HAS 7 DAS
Block 2 0.022 ns 0.163** 0.01 ns 0.02ns 0.015 ns
Treatments 7 2.6%* 7.25%* 7.4%* 12.1%* 15%*
Error 14 0.148 0.0052 0.052 0.022 0.033
CcVv - 11.2 2.4 8.4 6 73
R-Square - 0.89 0.98 0.98 0.99 0.99

Al e (gols pme D ple 5 do)s ) joda.a).) ‘5)\3&\,«.»_){}\._.! S 4 ns g *r x
*P<0.05; **P<0.01 and not Significant
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Figure 5. Effect of different herbicide treatments and salicylic acid on Chenopodium album L. changes in heat dissipation in the photosystem
11 antenna (Fo/Fm) 16, 40, 64 and 88 hours and 7 days after herbicide applications
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Figure 6. Effect of different herbicide treatments and salicylic acid on Chenopodium album L. Efficiency of the water-splitting complex on the
donor side of PSII (Fv/Fo) 16, 40, 64 and 88 hours and 7 days after herbicide applications
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Table 8- Means comparison analysis of variance Chenopodium album L. Performance Index (Plass) 16, 40, 64 and 88 hours and 7 days after
herbicide applications

Sampling times

Source of Variation Df 16 HAS 40 HAS 64 HAS 88 HAS 7 DAS
Block 2 0.00011 ns 0.00016 ns 0.00032* 0.00002 ns 0.00013 ns
Treatments 7 0.0024** 0.0037** 0.0045** 0.0055** 0.0068**
Error 14 0.00009 0.000083 0.000063 0.00007 0.00009
Ccv - 11.3 12 11.1 12.04 116
R-Square - 0.94 0.95 0.97 0.97 0.97
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*P<0.05; **P<0.01 and not Significant
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Figure 7. Effect of different herbicide treatments and salicylic acid on Chenopodium album L. performance index (Plass) 16, 40, 64 and 88
hours and 7 days after herbicides applications
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Table 9- Means comparison analysis of variance for chlorophyll index Chenopodium album L. 16, 40, 64 and 88 hours and 7 days after
herbicide applications

Sampling times

Source of Variation Df 16 HAS 40 HAS 64 HAS 88 HAS 7 DAS
block 2 03 ns 0.48 ns 0.33ns 1.36 ns 1.02 ns
treatments 7 2.9%* 5.6%* 6.2%* 5.7%* 9.1%*
error 14 0.38 0.76 1.33 1.14 0.37
Ccv - 6.33 8.9 11.4 10.9 6.3
R-Square - 0.81 0.83 0.8 0.79 0.92

Al e gols pae B phe 5 Aoy ) 50 clz.w): 5)\:&;”;@\:{ S ans g *
*P<0.05; **P<0.01 and not Significant



YAA

Index chlorophyll

Herbicide treatment

a40HAS =64HAS

~88HAS =7DAS

IS ]

N
N
 — \
N
N
N
N3
N
5"0 ,f-:v?~ ¥ o
Q’ﬁ‘s} 00 @C T
® & & o
%Q? 4,,“? Xﬁk

S N

Q,ie& 0“5&
&
@‘&

S dle 3,8

Figure 8. Effect of different herbicide treatments and salicylic acid on Chenopodium album L. Index chlorophyll 16, 40, 64 and 88 hours and
7 days after herbicides applications

).\,SAbﬂ)lSSg;,wle:l;()LiJQU.:bJ.(‘\ Jﬁw) .J..p)f
Sl i sl Sladads cou ' S5 550 oS
Sy Oy 5 S S U35 oS e gl )53l

.(Martel and Qaderi, 2016) ;5 » S » 2ll=

SWS (959 9 W51 -A

also éu)wjguwejw&}d)))tw)\
SRS (IS Uile 5 peme p1s) el b aeglin s iS5 ils
DL SA LA sdaliwe d_})t.u ‘)Lo.:; L JALS J‘M QJL:

aJSM,L,u i d)j 9 CLLU\ J:G«‘Jﬁ‘ C,J«L' Lh)Lou«Jdde

OASle 32,15 51 g 595 VY 0 Fdekus £ )] g SWiS (59 Silaspe (6le (il lg 4305 -V ¢ Jg>

Table 10- Means comparison analysis of variance for Chenopodium album L. dry weight and height 14 days after herbicide applications

Source of Variation Df Dry weight Height
Block 2 3.12ns 0.0017*
Treatments 7 22.7** 0.0013*
error 14 3.1 0.00043
Ccv - 8.9 7.43
R-Square 0.81 0.77

Al e gyls pae B C.'\P}M)J\}Ocihw).}é)léﬁwﬁl—:’\ﬂ;j@nSJ**é*

*P<0.05; **P<0.01 and not Significant
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Figure 9. Effect of different herbicide treatments and salicylic acid on Chenopodium album L. height and dry weight 14 days after herbicide
applications
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