AY 5ol O o)l FY il ((5,5L8S7 ode alows) alS Sl

(Phalaris minor) _ws s¥6  palile kdg 5™ il ygld Cilismo (Sl wolyly (o y
500395980 gu gy + w9394 guig 0 A5 ike WU o

YVU)M‘J.@J‘j*‘W)}l%)’

O‘J‘-’-“u’“ﬁﬁg .L:..'\f¢d,«j)l_§ J\_..? oK_.iJ‘b ‘v_y.:l? CL.A E) ng)}u.f r_,l; o-\g.idb ‘LSM:f C;‘J\:S}: °5Jf‘)\i>l:“”‘:d9':‘“‘° bM,s*—\
@varseji@gonbad.ac.ir)
O ) ety S ol €63 55LES p ske 0dSisls (UL Ol 5 sl 05 5 5l skl =Y

ALY IRLVER AN o WA/ 2L )5 = 06

ol

. K4

L ddaly 50 g0 DlaMbl 4 Cunl whi sl 9 (o8 55 € (09 (B9 I il yald (8 50 31!
ol old mao (S golsl 31 (6 50 @ (WOl Bud b w9 h (9] . ABS 0 Cwddy olF g olTlwd
395 31 = o 095980 guiges + o 3980 guig 0 8 e (o A DI T pSRSY)5 (i 50 b9
Mols™ &390 49 O 55 g 9 sbowd i b ST Liwlo3T .l ploil s s¥B 3 dlile 58 T (o aedle
F10) FulFin (3 dle> 30 50 (gpud (il ygl) Fyj Jold 93,087 (il sgld Sl ool (ows 2 g (SOl
(93 huswgld (Soidgs” byl JS ) ATEa 3 (Fwgid (asls) Pl (9 husgd (0931957 3 e (2101
OLS @ ol plnil Jiko 0958 gy + Jiio 093980 gug 30 (a8 Ao pail 3T 395 A B (g 3Y6 50
39 (0 AT o 99980 g g + ko 0993980 9w 30 D ymao 4 F/Fy 9 Area Oilao gisTlg 45 310
Pl g Fyj cuimo 95 b 3 (s 9 395 lods 31 Ly & .5318 L5 %0 gw iS19 Pl 9 Fyj Oilio &5 Jb>
A S (S g &1 ilil (Sl b of godd Lol Fou ol Pl ja (Lal™ wigy ool 45 w5ald Ol  qwgusmo bl
oL Fyj 9Pl olils 93 50 ( Jio 099 gwgehs + Jio 0939809 30 (557 ile Olmo 190 b 392 Fyj
29 31 8 g widls LS g5 lale 4 (81059 Cumlus Fuj 9Pl siolhly 90 (ol 457 &b 5 dom Ol gF o0 LBl
395 39 457§ r9-bdsy L5818 1 B 5l 58 OT I 1 © e D1l 3 S pea LT ile 6 AL WM

OI8Ol Sl o0 Y0 9L Cwi Fa Fyj 9Pl (sl polyly polio pian

0991957 3 plos I o d puil )98 o 3id s Cud 3B ¢ jiiw g g ld [0 jl9 Al

ol s S el o Jsl oLy, 4 S50 ) PR VP

Db 5 ol o R S s Jds
Sl Sl el ol Sl B s IS il 58
53 0,580 Laoki ;S sll s 4 o8 das o S5
5 L0 s sS 5oy Jold 53 0T 5 (G g8 s
sl o A 05 S Lo pais
O 33T 5 93t 3 a5 558 Sl (o 2

sl s 03, SN A 5358 STy S e 51 0 S

L g ot ol 5 b b il g b

St s Jsb s 5 ol sl ST Lo
L) il 3, Sas 0155 oo 0l s il s
S lokds a5 g se Iy 53 &5 K 0l 3
Gl e b bodd bl 5 Ol e (S o100 5 )5
(Maxwell and Johnson, 2000)s,s s
OLalE oS oL il 5> (1960) Kautsky et al.

& 1018 The Authors). Publizhed by Shehid Chamran University of Ahvar Thiz iz an opsn-access article diztributed
@ undar the terms of the Creative Commons Attribution Licensa (http://creativecommons. org/licensssby/4. 00, which
[

permits ungestricted wsa, distribution, and reproduction in any medivm | provided the originsl wodk iz properly cited.


mailto:avarseji@gonbad.ac.ir

)ﬁdb&}ﬁwb)ﬂﬁd@dufﬁ‘)\iw)jJU}-LW}W)}‘ ¢¥

DLALE plad 53 48 oy (ol 53 o 5 o 55155
dil e AP VA Jslre S Ol 5 Jle
Fyj =L .(Bjorkman and Demmig, 1987)
Slis 5l g das o 0L 1) dl o 53 pad Sl oS
Aldea b ol 25 le (2S5 (o) g e
L (Christensen et al., 2003) ¢l & 5Lz
Kol s s Ll e YU L) ArER
Ola oo (53 s 58 55 55 Lo b 2SI
o3lizal 3y g0 SO LE S 1wy 53 &S Sl (g3L
«Samson and Popovic, 1988) 5,8 - I 5
S LT (Melis and Homann, 1975
33 i 53 glrord 55 b L lie )y o
ssb S Gla S de Gbsil sl ol sl il o
Al o i WS e U g s
Samson and Popovic .(Lavorel et al., 1986)
Caw a5 Ol ea s Area 2ol )L 51(1988)
LS 5305553 5 il =T dsle ola i Sale
LaoT b s 87 esliw Dunaliella tertiolecta
2 bl ol e 3 (6, Rt 2alS 50l
Oyl el L iS Cale ool Caliies slaclale
Grows e La) Pl )l b s lalS ol
« 7> 45 «(Strasser et al., 2000) s 55 o o> is
o 3 ol La 25 4y el o gla a5l
MolS™ STy ST e sl ) Juls s Jites alyb
¥yl pleri g sulS LLS Y (RCS) Jub
e o a3l pls a0 (slad o5 b e Jlez|
s «(Strasser et al., 2004) ooz |Sas (25T
2t Lot ol 4l 51 (S 53 S g8 0
s ol 3 5b o 1y i g
oL s 0lingys o gms Sl ,ics o ba 28 e
P B R o)
5 5ol Cailan UL 1 el b OLE &S Wles

e e ) g;g\:‘}‘.l-'“ sbdslp s s L L

7- Non-desirable

$SG iy S b il s &8 o beT Sl 5 48 s
o (5503 03, S 2 55 4 538 el 05 S
ooy 831 0 dasdlist a5 05 2S00 oS 0yl Ko
51 Mol Olaj ol 3 (S Jaze (Boyis )
Baker and RosenqVist, ) el eii sz 2575
o e sUR0 w5 d b bonsd U a1t (2004
sl i el (S0 4 el b N g
(Strasser and Govindjee, 1991) s 55 . |o5 )5
L s A5 il s Gl e Jle 0laLS 5o
5 (Wb &) s a6 eSS el KslST oo
Stirbet and ) sl o (aids wx) S _2alS 56
oL 4 (Sl e w87 56 (GoOVindjee, 2011
CIl gline 40 S 0T y3 48 558 0 okl = SMT
gl o230l T 5 ST e "Ml lans
s OJIP U o a5 sl e UL I
g 53t ae Kbl 0T ,5°0 & 555
il e il sl ST 5 ks S Py s
5L OJ 4> . .(Govindjee and Satoh, 1986)
e 53 39905 s Dl 93 55 gm0kl Lo 3
23 Al o g oS gl 55 Dkl a0 oS el (a0
o ol 5 e S 56 Olsea IP Il o o 8 S
Sl A5 50 51 el jlows 5 b o alid Lo
(Stirbet and Govindjee, 2011) szl
534S Fn/Fo o U s Fim s Fo sls el
F=0 Jslae S ol e 25 05 5 Il R kY
glAel (SO a5l glaksad 5l bl o8
.(Bjorkman and Demmig, 1987) 55,5 _»
Sde S5 Fo s Fm el 53 Joolis ool osdle
0155 oo OT Sl a8 il e (Fy) e il 6
oS S Jslas a S FlFm Cos me s

1- Dark adapted leaves
2- Semi steady state

3- Maximum

4- Terminal steady state
5- Origin

6- Peak



% AY 5ol O o)l FY il ((5,5L8S7 ode alows) alS Sl

Slis Coss AvY Sl J5U L selegance plus)
23 Y il e b S ST
S S Loyl sl g s 43 S s 1K
355 Al HLES L 2 oSs (Bl I b 5
CS S e b b 5y 5 0 kd ol
plod 5 OLaSy il oo Colgine o755
el 3wl §a slalale

oKaws Lo g ¢ Lo s IS uily sl slas S ol
5 aslis0r zyadsb U )y 4S8 " e il b
) 4l 3wyt 53 05 B e S Wee s Sd
uu_.:gr_w;lej)&ju.upu@gum;m
S s e Vel 53 OT 1 ey 53y i
Yoo LaeS 1 sy oS S alw gy
,pﬁ);.u(\?mmﬁmjfjt;é)uﬁa:s;
b il b slie ( JS <5 Ol 1 6,8 o1
sy Pl s Lo 55 5 Ol B s

ol a8 (SCblS e el G sla el )b

L3g 53 ge Jols s S 5 eslizal 550 il T

2. F\// Fm = (Fm = FO) / Fm (Y) 45:\&&
-3 KESUR WP R o
sl b, s Fo

J o o 53 il 6 F
3.PI= g jesls
4. Area= Sl ot (VU pla
b s eSS il sl BT Sl eslial b Laests 4 s
0T 5348 o 8 oo (651 ,5 slags S o5l
ol e Ol ST ade Gl La s
6 S o3l slaola; 5 (Between subject)
e Ol gsan ((Bhew Slam VY O glasyy)
s § Loy (Repeated variable) ¢, 6

Sl 5 s lastnd gl 5 La s C}k‘” duas i g

8- Handy-PEA, Hansatech Instruments, King’
s (Lynn, Norfolk, UK)

Shestiwl 5 bate 4 ol s (Tomlin, 2000)
s iS Cade Ol 31 L5l Jés AST il 50
s ysba ST ola 25T Cale 05,5 3341, LOT
OT 5 408 oo 31 5 i 8 03 280 Uit o 25
b 5 e oS (Sl ol 8 s
13 3L 0 S Il o i) o s
S r sanb

e sl bl amlin o ool gl 2l 51 Coda
23 (e il 58) Fyj Jults 85157 il o
sl 3, Shee oI, Sus) FulFy o« d 56
AShas) Area 5 (g e la) Pl(ss e g
pLSin55 o ts 53 (53 (w5 G5 S Lo b
e sl s o S e (o 2
22 0T g alb oS 50 5l o8 e 055 58] g5y
AL o G )YB jacale

by w9y 9 3lg0

31 I bl oIS b ST
o tils (55, 5LtS oS iils Slidow 4S5
O (ERPRIREER R} O W S PR PP
W S 5 g ol 4> ) (SB35 ey
31,8 sl a3 ey Sles 55 (I L 5 A3
5y ol a8 Gla v 4 (win &S Do oy
do o 0S5 93 S plaamal e (L Jize ol
2 5 sl ws g (i o8 1 D) s
S Ly (S 5168 20 Bl 1Y b b g0l
ST Lo ets 5 (5 eSls 5 oSl anle) V11
Ll aslS &y e

r,_?r/a SONANYOA) s iy Jols bajles
V0D Jete Oy 58 g s S Cale QS )3 05 30 03ls
ebL (ol 53 0 8 Y) e Opsdlpmst + (2 53 0 8
03 i o 5 50 e o 5 lie) ST (5l
Aals Ol piean 8SCale O Hles L5314 (1S
YU (S il o 55 25 ile s IS s
(MATABI (s5,Ls oty il oens by



)ﬁubyjﬁwu)}bulw‘_;uﬂb\iw)jJUJAW)W))‘ 144

sl Olis e 2S5 Pl Ry olis o5 JI
03 2ol o 53 bl 31 ey I3l 3 oles 51L&
Pl )5 Laals Wy, cpl a5 Lsls OLas o guoes ialS
A S (6 s S Il (gllas Lol e Lol Sl
STy s Osle 4 (G- @Y JSs) s Ry
Osostlywgim ASale O, weasFyjoa o
5 g oo YB 5 acide 53 Jte 09, 5 g s bt 2
S Cade Ol a1 3IL.@-Y JSK8) 55 S 5SS
AL 93 A e Do) 58 gty + Je 09558 55 50
Sl (C-Y @) JSs) sl ial s Ry 5 P
o518 s Shas LS STus KL, FulFy
S Al Sl g 55 655 03 LBl a5 s 53
3 e e S AT i, 5 (DY IS 5, S
Al e 93 e B S55S Lod b ST
oS Cade a asl sl as (gladius e il STlg
o1 QLS Jte 095 58 g gy + e 095 58] 5550

@d-y K8

3 bl 3 5 osliul ls gme (M|
A8 el SAS il 5 Jaws 55 s S5
o g @l

Cob b Slus) Ared sl el )b glesT cpl s
@S S FulFin (o5 g 3 5258
s by ) Fuj (3 e 59 n 5187 > S
Say S Sde 4 (Grw g e la) Pl s Qa6 s
Je 09,558 s gt oo 09058 g o SBlas 51 g
U,Jl{)\j)guT@l:s s sy g e Y6 G acale s
G 1S sl 0les )l SS slas S oIl b @b beS
ol i g S ol Sliw o fule 53 blize 5150l
03 I3 e amy a5 Ly () ) 3 5 Lls ine
Ay 68 &) g 4 bl sas g px 5 olize I
) 590

0358 g0 odaline (0-Y DY) S 55 &8 5 boles
O —weaFFn sArea sl o i S

52435 ated T it 095 o) gon 9oy + fitn 09 98] g s 3o

O b (Al 31 g VB 5 pile L9 U7 (il gl (S il (Dl o (Ske) (il olg 43 - Jouer
* 003998 g9 + o399I guid 30
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One way analysis of variance of 0, 3.5, 5.3, 8, 12, 18 g a.i./ha with measurement repeat at one, two and three days after spraying.

*and ** significant at 0.05 and 0.01; ns non-significant.
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Figure 1. Fluorescence parameters of Phalaris minor one day after mesosulfuron methyl +

iodosulfuron methyl spraying
(Vertical lines are standard error; Each point represent as one replication; X axis is logarithmic)
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Figure 2. Fluorescence parameters of Phalaris minor seven days after mesosulfuron methyl + iodosulfuron
methyl spraying
(Vertical lines are standard error; Each point represent as one replication; X axis is logarithmic)
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Figure 3. Fluorescence parameters of Phalaris minor three days after mesosulfuron methyl + iodosulfuron
methyl spraying
(Vertical lines are standard error; Each point represent as one replication; X axis is logarithmic)
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Abstract
Background and Objectives
Measuring of chlorophyll fluorescence is a nondestructive and sensitive way to give important
information about photosynthesis apparatus. Fluorescence spectrum is different from the
absorbed one by chlorophyll and it has higher wave length so the fluorescence yield could be
measured by exposing a leaf with a defined wave length of light and then quantifying the higher
reflected wave. The purpose of this experiment was to make comparison among chlorophyll
fluorescence important parameters for early prediction of destructive effects of mesosulfuron
methyl + iodosulfuron methyl before revealing the symptoms of Phalaris minor.
Materials and Methods
A greenhouse experiment with five replications and six treatment based on completely
randomized design was conducted to evaluate the chlorophyll fluorescence parameters of
Phalaris minor sprayed by mesosulfuron methyl + iodosulfuron methyl up to seven days after
spraying. Herbicide doses were 18, 12, 8, 5.3 and 3.5 g a. i./ha with an untreated treatment as
control. Herbicide was applied at three leaf stage of Phalaris minor with MATABI elegance plus
sprayer equipped by tee-jet 8001 nozzle at 300 kpa pressure. Fluorescence measurements were
conducted by Handy PEA fluorimeter that flashes a wave length of 650 nm at 300 p mol/m*s
intensity during 10 seconds on dark adapted leaf one day after spraying at 10 a.m. every day until
seven days after spraying.
Results
The results indicated that F,/F,, and Area parameters showed slow response to mesosulfuron
methyl + iodosulfuron methyl application whereas F,; and Pl showed a fast reaction. Approximately
from the first day after spraying the two mentioned parameters drastic reduction happened which
was more intense but with bigger standard errors in Pl compared to F,; with an increase in
mesosulfuron methyl + iodosulfuron methyl dose both P1 and F,; parameters were decreased.
Discussion
It could be concluded that these two parameters show special sensitivity to the mesosulfuron
methyl + iodosulfuron methyl application and before the symptoms of the herbicide appears, they
give a picture of physiological destructive effects of the herbicide. Whereas the F,; parameters
during all seven days after spraying shows a steady reduction with low standard errors, Pl index
shows reduction with higher standard errors which make the F,; parameters more reliable. The
two F,/F, and Area which were repeatedly reported as a sensitive factor to the stresses at this
experiment were not appropriate indices. The common dose response methods of herbicide can
be replaced by chlorophyll fluorescence measurements and it can offer fast, accurate, and an
important information about herbicide efficiency very fast and accurate.
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