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Effect of Sulfosulfuron, Metsulfuron-methyl and Sunflower Allelochemicals on
Enzymes and Antioxidants Activities in Hordeum spantaneum and Avena fatua
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Tablel: Chemical composition percentage of the sunflower extract

Compound percentage Compound name Compound percentage Compound name
1443.1 0.74 G-Humulene 920.9 0.51 a-Thujene
1471.6 0.22 G-Muurolene 924.2 18.3 1,8-Cineole
1482.4 0.68 Germacrene D 934.8 0.21 Tricyclene
1505.1 0.29 B-Bisabolene 955.9 021 Thuja-2,4(10)-diene
1548.4 0.36 cubebol 971.6 4.0 f-pinene
1559.6 0.17 Elemol 977.1 20.1 Sabinene
1581.6 0.22 Spathulenol 1003.6 0.51 a-Phellandrene
1591.5 0.46 Germacrene-D 1012.5 0.90 a-Terpinene
1600.7 0.16 Salvial-4(14)-en-1-one 1020.2 3.21 Camphor
1607.4 0.12 Humulene epoxide |1 1027.4 0.78 B-Phellandrene
1657.8 0.15 Cedryl acetate 1038.1 51 a-Pinene
1673.9 21 Chamazulene 1045.7 0.29 Cis- p-ocimene
1698.2 0.21 (E, E)-Farnesyl acetate 1058.0 0.83 Trans- 3 -ocimene
1702.1 0.61 manoyl oxide 1067.5 0.76 Cis-sabinene hydrate
1711.4 0.23 4-Cadinol 1087.4 213 Linalool
1725.1 10.6 é-bisabolol 1117.3 0.34 Cis-p-menth-2-en-1-ol
1759.0 0.34 y-Eudesmol acetate 1184.9 0.64 a-Terpineol
1402.7 0.15 Trans-p-caryophyllene 1195.6 0.11 Cis-dihydrocarvone
1419.5 0.86 Camphor 1202.7 0.23 Trans-dihydrocarvone
1421.1 1.73 Borneol 1241.7 0.98 Piperitone
1425.0 8.6 Terpinen-4-ol 1275.3 0.39 Nerylformate
1325.1 0.44 Eugenol 1314.6 1.74 Carvacrol
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Table 2: Analysis of variance of Avena fatua physiological traits influenced by experimental treatments

3l Solled 3] Selled :
o s e . e B ey Seelespgleclle e _
g Ol 09 g gl i 59,80 mpl el 5LSs, eslisls slaaasTy, SV ol cdled . 1 S @l
hotosynthesis rate Dry weight Shoot height Sucrose synthase y idas, Catalase activit Malondialdehyde sl Source of variation
Photosy y welg g Y Glutathione Peroxidase Yy concentration of
reductase activity activity
2.18* 7.49™ 13.18™ 2.03™ 2,92 0.32" 0.053™ 0.0018™ 2 BE
Repeat
8.05™ 12,67 4.61™ 25.31™ 5.25™ 67.31" 0.496™ 0.386™ 6 S
Treatment
2.01 8.128 5.25 7.14 152 1.02 0.0334 0.0042 12 s
Error
33 71 8.2 7.0 6.2 107 11.7 5.7 Sl e pS 203
CV (%)
S gre e g 2oy iy oSG Jleiol pdaw j0 o sixe oS 4 S g s ks
** *and ns: Significant at 1%, 5% level of probability and Not significant, respectively
alojl slojles 4y (2STy )0 0,092 azalS sw) 0550 (Soidg 8 Slao il )lg 5 Y Jgo
Table 3: Analysis of variance of Hordeum spantaneum physiological traits influenced by experimental treatments
T 55 b 618 5T ol 53T codled _
R e e oSl iyl ety O i e i e sssallgopglle clile 470 L
Fgid e SES (38 g glis)| ] LS oS SV ol codled : - S mlie
Photosynthesis rate Dry weight Shoot height s o o Catalase activity Malondialdehyde 03! Source of variance
Sucrose synthase Glutathlon_e _reductase Pero>_<|F|ase concentration e
activity activity
0.12" 5.168™ 511" 3.217 1.06™ 1.51™ 0.003™ 0.0008"™ 2 S
Repeat
6.14™ 21.51™ 17.07™ 741" 418" 70.42™ 0.812™ 0.537™ 6 oS
Treatment
Uas-
1.19 7.042 3.0 0.51 0.23 0.703 0.015 0.003 12
Error
38 9.7 6.4 31 101 10.3 9.7 13 Slreedl o pd 200

CV (%)

S Gyl g o0 i oSG Jleizl mhas (o o Jre oS i4y mS g s e
** *and ns: Significant at 1%, 5% level of probability and Not significant, respectively
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Table 4: Means comparison of the effect of treatments on seedling growth, photosynthesis rate and enzymes activities in Avena fatua and Hordeum spantaneum seedlings

} ; VB 4 5] el clale
. T s 3556 lS w3 ol RUNPE ST
O Lo Sl o ol cdled [S) 4 > o 2 o " - )
s 959 ool K25 5 5y glis) B3] [SEA NAPDH _gogt) S5 s sy | | 59 H202 Jge4il) aadlgs el
€02 Jgag,S50) 2 dsesl) s FILOTER IR gy aF 5 ) 3 o
- (+,5) 2lo» (o sl : i Cae e ¢ e c 2 OoeSan oS ke 2 J9e9,5ea e Lo Spcile
(@b ) 0 yin il hoot d el h hoot heigh (4235 5 p )5 Sl (489 )2 ooz p S ken (LeHisn . slen i Goss e Treatments Weed
Photosynthesis (umol Shoot :’y \;vle ot Shoot height Sucrose synthase Glutathione reductase Peroxidase (s vl
ant” cm i i
COgfom?is) (@plent em (nmol mg pro® min)  activity (nmol NAPDH activity Catalase activity (nmol MDA
mg~! protein min2) (unit mg™* pro) B S concentration
H202 mg™ protein min~2) (UmolgriFwW)
5.21° 2.6° 19.3% 8.0° 1.2 2.49 0.56° 0.0087¢ aals
Control
5.30° 2.4 18.4° 7.40 1.4° 2.43° 0.58° 0.0086° ol Sotdle)las woyo YO clile
Sunflower extract 25%
3.900 240 18.8° 7.00 1.20 3.93° 0.93° 0.09¢ ol Sotdle)las woyo b ol
Sunflower extract 50%
2.71° 140 21.28 3.8 2.9° 11.8° 1.040 0.287° ol S oldle)las woyo VO clilé sty s
Sunflower extract 75% Avena fatua
1.60° 110 19.3 2.7 2.3 1158 1.03 0.73® woys ) il
Sunflower extract 100%
1.114 0.98" 20° 3.9° 2.2¢ 12.42 1.69 0.66" 058598l
Sulfosulfuron
1.30° 0.98 19.3° 440 37 1.3 138 0.83 e 0998 st (9 )58 90985
Sulfosulfuron + Metsulfuron-methyl
4.9° 3.250 22.7° 7.8 1.5e 2.6° 0.36¢ 0.0071¢ asls
Control
47 3.21° 18.5%¢ 7.8 1.8 2.4 0.59° 0.0086¢ ol Sotdle)las woyo VO clilé
Sunflower extract 25%
3.18 3.2 16.1% 8.2° 2.9° 4.1° 0.97° 0.0072¢ ol S oldle)las woyo b cllé
Sunflower extract 50%
(N |-a] R 099>
3.11° 1.91° 19.4% 4.1° 2.7 11.3° 1.04° 0.29° ol S oldlojlas w0y VO Hordeum
Sunflower extract 75%
. spantaneum
1.38° 1.23° 18.72° 2.4 2.9° 12.28 1.06° 0.71° dopo Vee cle
Sunflower extract 100%
1.48° 0.99¢ 16 2.6 3.2 12.72 1.89 0.897° 0585098l 5s
Sulfosulfuron
1.22¢ 0.99° 14.1¢ 3.9° 4.2 11.9° 159 0.912 oo 0998 esast (9 )98 9985

Sulfosulfuron + Metsulfuron-methyl

Gl sy iy Jlaizl mhas [y (6l cxe Lg)l.o] Solds e cale 12 g gt o 0 aline By ol sl Sl
Means followed by the same letter(s) in each weed and each column are not significantly different at P = 0.05 according to Duncan multiple test
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Effect of Sulfosulfuron, Metsulfuron-methyl and Sunflower Allelochemicals on
Enzymes and Antioxidants Activities in Hordeum spantaneum and Avena fatua

Farhoudi!, R., Sadeghi?, A. and Modhej*", A.
Abstract

In order to evaluate the effect of sunflower aqueous extract, Sulfosulfuron and Sulfosulfuron Metsulfuron-methyl on
seedling growth and Some physiological and biochemical traits of Avena fatua and Hordeum spantaneum, this study
was conducted in the Agricultural Faculty of Islamic Azad University (Shooshtar Branch) in a completely randomized
design with 3 replications. Treatments included concentrations of 25, 50, 75 and 100% sunflower aerial organs aqueous
extracts, Sulfosulfuron (27.7 g.ha?), Sulfosulfuron 75% + Metsulfuron-methyl 5% (40 g.ha') and the control
(nontreated plants). Results indicated that the weed dry weight, weed height, peroxidase, catalase and glutathione
reductase activities, malondialdehyde concentration, sucrose synthase activity and photosynthesis rate of Avena fatua
and Hordeum spantaneum influenced by experimental treatments. The lowest sucrose synthase activity (2.7 nmol/mg
pro/ min) was observed in 100% sunflower extract. Sulfosulfuron and 100% sunflower extract had the lowest sucrose
synthase in Avena fatua (2.6 and 2.4 nmol/mg pro/ min, respectively). In general, 75 and 100% sunflower extracts, and
also the use of herbicides, caused cell membrane degradation, photosynthesis alleviation, and Avena fatua and Hordeum
spantaneum seedlings growth reduction.
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