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Table 1. Experiment treatments

Experiment 1 Jgl Jlo

Experiment 2 ey Jlo

Treatment ,lo.5 Dose ( gr.ai/ha) Treatment Dose ( gr.ai/ha)
Penoxsulam Penoxsulam 30
Penoxsulam Penoxsulam 40
Penoxsulam Thiobencarb 2500
Penoxsulam Thiobencarb + BSM 2500 + 30
Penoxsulam Thiobencarb + BSM 2500 + 45
Butachlor + Cinosulfuron 1800+30 Oxadiargyl + BSM 105+45
Butachlor + Bensulfuron methyl(BSM) 1800+45 - -
Anilofos+ ethoxysulfuron 900+45 - -
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Table 2. Mean visual injury on rice (%) as affected by herbicide treatments compared with

hand weeded
Treatments s Lo Dose (gr.ai/ha) ;s Sl o e Y )l 5] g i —F
2-WAT 4-WAT
Penoxsulam 24 13 cA 10 bcB
Penoxsulam 30 27 aA 17 aB
Penoxsulam 36 25 abA 17 bB
Penoxsulam 42 30 aA 27 aA
Penoxsulam 48 33 aA 29 aA
Butachlor + Cinosulfuron 1800+30 26 abA 18 bB
Butachlor + BSM 1800+45 19 bcA 8.7 cdB
Anilofos+ ethoxysulfuron 900+45 31 aA 8.7cB

30 Gyl gme WS Gl e o gl lin By (gl G 11 Sbs (g 5sLis 1 ey aan =WAT 1§k (Wdle
Boym 5 o5 S0 bled ke anslie gl S sS By ainns (Soi slaels v de)" ool el

A @0, S0 Lo duslie gl S5

Abbreviations: WAT=Week After Transplanting, Means followed by the same letter are not
significantly different at the P = 0.01 level according to Turkey's test . Lowercase letters are used to
compare treatment means within a column. Uppercase letters are used to compare treatment means in a

row across herbicide rate.

32 sbdle sogicens p S cale Gz slojlos ST Jouo
Table 3. Mean comparison of treatments on weed dry weight

Barnyardgrass g ,s.

Sedges & broadleaf S s 5 S

Treatments b Lo

2-WAT 4-WAT 10-WAT 2-WAT 4-WAT 10-WAT
% of nontreated control

Nontreated control 0(58)a 0(95)a 0(324)a 0(23)b 0(108)ab 0(224)a
Penoxsulam 24 gr.ai/ha 96(2)c 59(39)b 78(71)b *139(32)a *131(142)a 25(168)ab
Penoxsulam 30 gr.ai/ha 100(0.2)c 74(25) ¢ 94(21)b 48(12)c *105(113)ab 27(163)ab
Penoxsulam 36 gr.ai/ha 100(0.1)c 91(8.3)cd 95(16)b 57 (10)c 9(98)bc 31(155)cd

Penoxsulam 42 gr.ai/ha 97(1.4)c 92(7.25)cd 95(15)b 61 (9)cd 44(60)cd 57(97)d
Penoxsulam 48 gr.ai/ha 100(0)c 95(5.1)cd 96(14)b 91(2)d 76(26)de 76 (53)ef

Butachlor + Cinosulfuron 98(0.9)c 93(6.8)cd 95(14)b 97(0.8)d 85(16)de 88(28)f
Butachlor + BSM 100(0.3)c 90(10)cd 95(15)b 100(0.3)d 93(8)de 83 (39) ef
Anilofos+ ethoxysulfuron 47(29)b 15(81)a 1(321)a 4(22)b *120(130)ab 15(190)ab

weeded Hand 98(1.4)c 99(1.1)d 96(15)b 97(0.6)d 98(2)e 96(19)f

WAT=Week After Transplanting , BSM= Bensulfuron methyl

o osls atiacs (S laals auz aesl wlal o /o) o 5 (6 ls sime BT shls piie yo gl wlie Gy, )l sl Sile
a Ve 5l 55 olael i (mpe e j0 p,5) jyecile 3giian) il 51 slael aileads sols ylid S e dald 4 Cad duoyo

sl 5 ymcile a5 0oglT aals 4 Cas achle 00giCan ols8l sliss

Means followed by the same letter for each parameter are not significantly different at P = 0.01 level according to Turkey’s
test. Data are expressed as a percentage of the nontreated control for the respective treatment. Numbers in parentheses
represent weed dry weight (gr.m™). *Data greater than 100 indicate increase in weed dry weight compared with nontreated

control.
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Table 4. Mean comparison of treatments on grain yield, biological yield and harvest index

herbicide _iscale dose (gr.ai/ha) s Grain yield% (kg/ha) Biologic yield % (kg/ha)  Harvest index

(LSalp,5 oS/ ails o Sloe (LSl ,5 olS) 03 gicunn cils y asls

Butachlor +Cinosulfuron 1800430 125%(3650)a 122%(6418)a 0.57a
Butachlor + BSM 1800+45 100(2913)b 105%(5538)ab 0.53ab
Penoxsulam 24 52(1525)e 64(3383)e 0.46b
Penoxsulam 30 62(1813)ed 77(4032)ed 0.45b
Penoxsulam 36 75(2196)cd 83(4346)cde 0.51ab
Penoxsulam 42 98(2840)b 99(5226)bc 0.54ab
Penoxsulam 48 83(2413)cb 92(4819)bed 0.51ab
Anilofos+ ethoxysulfuron 900+45 24(713)f 30(1952)f 0.37¢
Hand weeded - 100(2913)b 100(5260)bc 0.56ab
Nontreated control - 21(605)f 21(1479)f 0.41c
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Means followed by the same letter are not significantly different at the P = 0.01 level according to Turkey's test. Data are

expressed as a percentage of the nontreated control for the respective treatment. Numbers in parentheses represent weed
dry weight (gr.m™). *Data greater than 100 indicate increase in weed dry weight compared with nontreated control.
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Table 5. Percentage barnyardgrass, sedges and pondweed control based on visual rating at 2, 4 and 6 WAT

2-WAT 4-WAT 6-WAT
Treatments Dose(gr.ai/ha) BAR SIR BAR SIR PON BAR SIR PON
9% Control
Nontreated control - 0.5¢ 0.5d 0.5d 0.5¢ 0.5b 0.5d 0.5¢ 32ab
Penoxsulam 30 60b 40c 15d 12¢ 0.5b 0.5d 7Tbc 7b
Penoxsulam 40 71b 56b 33c 31b 0.5b 25¢ 21b 3b
TB 2500 100a 0.5d 97ab 0.5¢ 0.5b 95a 7bc 0.5ab
TB+ BSM 2500+30 100a 100a 98a 9la 100a 96a 98a 95a
TB+ BSM 2500+45 100a 100a 95ab 95a 98a 94a 98a 96a
105+45
Oxa + BSM 100a 100a 92b  92a  90a 80b  96a  85a

WAT = Week After Transplanting, TB= Thiobencarb, Oxa= Oxadiargyl, BSM= Bensulfuron-methyl, BAR=barnyardgarss, SIR =Scirpus, PON

=pondweed.

Ottis et al., 2003; Pearson et al., ) s¢ ,lJls
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Table 6. Mean comparison of treatments effect on grain yield, biologic yield and harvest index

I_i?lfjveist Biological yield(kg/ha)  Grain yield(kg/ha) Dose(gr.ai/ha) Treatment
0.411a 144(10363)a 131(4260)a 2500 + 30  Thiobencarb + BSM

0.461a 126(9095)a 129(4197)a 2500 + 45  Thiobencarb + BSM

0.484a 105(7580)ab 112(3666)ab 105+45 Oxadiargyl + BSM

0.449a 103(7423)ab 102(3331)ab 2500 Thiobencarb

0.454a 100(7195)ab 100(3263)ab - Hand weeded

0.433a 53(3795)c 52(1693)bc 30 Penoxsulam

0.446a 81(5809)bc 77(2515)bc 40 Penoxsulam

0.368b 51(3643)c 41(1341)c - Nontreated control

slael i So slasls wiz eesl (ol o /) maw )5 gilo g BT Sl ey glp alie By > )b sl o
RO EPEIRILVE IRV RPVRCUW IR WS SWE RN | PN SOOI H SRR U KV PSS L SRIPAK VI SRUTRE SRR VOV RV-ISCH SRR ESY
Means followed by the same letter are not significantly different according to Turkey’s test (P = 0.01). Data are

expressed as a percentage of the nontreated control for the respective treatment. Numbers in parentheses represents
yield (kg/ha).
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Abstract

A two year study was carried out at Rice Research Institute of Iran in 2010 and 2012 in order to
study the response of rice and paddy weeds to a new dual purpose herbicide penoxsulam in
comparison with current used herbicides. First year treatments included penoxsulam doses in 24, 30,
36, 42 & 48 (gr.ai.ha'l), butachlor+bensulforunmethyl (BSM), butachlor+cinosulfuron and
anilofos+Cinosulfuron and the second year treatments were penoxsulam at two levels (30 & 40
gr.ai.ha™), oxadiargyl+BSM, thiobencarb (TB) and TB+BSM. All common herbicides were studied in
recommended doses. Results showed penoxsulam phytotoxicity on rice 2 & 4 WAT was similar and
more than current used herbicides respectively. Penoxsulam efficacy on barnyardgrass control in first
and second year of trial was similar and less than current used herbicides. Also penoxsulam efficacy
on sedges and broadleaf control was less than current used herbicides in both years. Decreased
efficacy of penoxsulam in barnyardgrass control in the second year of study was probably because of
water shortages and lack of permanent flooding. In first year of study average efficacy of
butachlor+BSM or cinosulfuron to control “sedges and broadleaf” was 99, 89, and 85 % in 2, 4 and 10
WAT and penoxsulam in max recommended dose and similar rating times 61, 40 and 57%
respectively. In second year of experiment penoxsulam max efficacy on ricefield bulrush
(Schoenoplectus maritimus) and pondweed (Potamogeton nodusus) control was 31% and BSM in
mixture with graminicides decreased their biomass more than 90% in 4-WAT. The highest grain yield
3650 kg/ha recorded in butachlor+cinosulfuron in first year. Butachlor + BSM yielded 2913 kg/ha,
statistically similar to hand weeded and recommended dose of penoxsulam. Dual purpose herbicide
anilofos+ethoxysulfuron lacked enough efficacy on all weeds control and yielded similar to infested
treatment statistically. Also the second year results confirmed the first year’s one, and showed mixture
of graminicides (thiobencarb or oxadiargyl) with BSM had the highest grain yield (>3666 kg.ha™") and
penoxsulam in two investigated doses showed 25 and 48% less yield in comparison respectively.
Based on results of this study penoxsulam in comparison with current used herbicides had more
durable toxicity on rice, less consistency on barnyardgrass control and also lacked enough efficacy on
two important perennial weed pondweed and ricefield bulrush.

Keywords: Barnyardgrass, Phytotoxicity, Pondweed, Rice, Rice field bulrush, Weed
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