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! Fenoxaprop {2-[4-[(6-chloro-2-benzoxazolyl)oxy]
phenoxy] propanoic acid}
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(ethylthio) propyl-3-hydroxy-2-cyclohexen-1-one}
% Haloxyfop {2-[4-[[3- chloro-5-trifluoromethyl)-2-
pyridinylJoxy]phenoxy]propanoic acid}

* Pethoxamid
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Table 1- Results of soil analysis

K(ppm) P(ppm) Cu(ppm)  Zn(ppm)

N(ppm)

pH Clay(%) Silt(%) Sand(%)  Oc(%)

172 8.6 21 14.1

2.2

7.2 44 52 4 2
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Table 2- Cultivation practices: Puddling (PU), Land Leveling (LL), Herbicide Application (HA),

Transplanting (TR) and Flooding (Flood)

Method of herbicide application 1387/3/1 1387/3/2 1387/3/3 1387/3/4 1387/3/5 1387/3/6 1387/3/7
Befor e transplanting befor e flooding PU HA -LL TR - - Flood Flood
Beforetransplanting after flooding PU LL-Flood- HA TR Flood Flood Flood Flood
After transplanting befor e flooding PU LL TR - HA Flood Flood
After transplanting After flooding PU LL TR - - Flood HA

Fr s e S S oS S ool B,
<=Lu“ WS sk Gl was OB Slan 1w O S
y&sw,;ud)tsgu;ym;,)—v&:ﬁujduoﬁ
gGwa.LJﬁgGJbMLﬂo—MCUJ)H.,s;..i\;ﬂ
NGICIPRR At s Dl 51 e s Bl Jad Jl s
Gy &S Js s, e BB bl glae S
ool LSL”‘L;}:})—Q-" Dy A_.JTW&J})) 4z 3

g;.w‘ onTY‘ J}v\} DL &.L‘)I

e Ol s pASde 5l il e B, s
S8l Oy 4 s asp5e U2 Ol 5 Sl
Sl Sl (OB Sl " ESdle 58 s e
303 A3 S G SSie G 5 (DB S sl
Mol s Y s 5 e e 2 20se B
b byl G S e 5 O as iSCile Ll

(Y Js) Lo
23 STt e e o il ledd a5 slhegalS
&S A L3 sde Tob slAw a5 (Sl ol e



olejl slas 0 LS g -Y Joso

Table 3- Fidld characteristic of experiment

) ) Nursering Transplanting
Plot area Density (m™) Row space date date Harvest date
20m? 20 20*25cm 1386/2/1 1386/3/3 1386/5/25
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Table4- Variance analysis of the effect of time of TB application, time of flooding, herbicide dose and their interaction on Dwarfism, 5%
Flower, Infertilegrain, grain and biological yield and Har vest index

- :
SOV Dwarfism 5% |nferp|e Grain Biomass HI
Flower grain
Time of application (TA) 3382% 96** gons 3872% 1306* 0.04¢
Time of flooding (TF) 5530+ 2734 904+ 6406+ 2430+ 0.01"
TA*TF 1406** 7ns 54" 2430%* 77 0.19%
Dose 2456+ 350+ 956+ 7542%* 47345+ 0.01"
TA*Dose 520 39w 108™ 1023 9g™ 0.02*
TF * Dose 842 7ns 196+ 384 270°° 0.02*
TA*TF *Dose 293 28+ 101™ 462+ 114 0.03*
oV 41 4 43 5.7 23 21

& ** = significant at 5 and 1 %, ns=No significant
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Figure 1- Rice dwarfism in response to method of TB application and doses. Befor e transplanting befor e Flooding(e) After transplanting
after flooding (o). Linesare theresponse curves predicted from non-linear sigmoidal logistic 3 parameter regression. Symbolsrepresents
mean of threereplicates.

Thereisno significant difference between averageswith similar overlap ranges according to standard error.



B gy w5 (omi 2 0501 s (SiSgaSiw el 33 U 0515 31 bols (ygmmw 5 42325 (S el aods —0 Jgaa
KRV 3 bl glas 3610 J& 1 slas) T NP as,le X W O, K0e0 S le

Table5- Summary of theresults of regression analysis of fitting sgmoidal logistic dose response model of rice

dwarfism to herbicide TB dosagesin different method of application (Standard errorsare shown in parenthesis).

Parameters Regression
Treatment ECs b Adj R2
Befor e transplanting befor e flooding 80 (5.4) 3.1(0.2) 0.8 (0.1) 0.98**
After transplanting after flooding 12 (3) 4.6 (0.5) 0.6 (0.4) 0.94**

D is the max dwarfism, Egis the herbicide dosage (Kg.aifdor causing 50% dwarfism, b is the line slop&Dy,.
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Figure 2- Day to 50% heading in two method of thiobencarb application (e Beforetransplanting before flooding o After transplanting after

flooding).

Thereisno significant difference between averages with smilar overlap ranges according to standard error.
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Figure 3- Infertilegrain of ricein two different method of thiobencarb application (e Before transplanting

before flooding o After transplanting after flooding ).
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Figure 4- Rice Harvest Index (HI) in response to thiobencar b rate, and method of application. (e Before transplanting befor e flooding o
After transplanting after flooding). The models werefitted by using Gaussian 3 parameter eguation and Sigma plot software Ver.11.

Symbolsrepresents mean of threereplicates.

Thereisno significant difference between averages with smilar overlap ranges according to standard error.
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Table 6-Summary of the results of regression analysis of fitting Gaussian three parameters model of rice HI to herbicide thiobencarb in
different method of application and herbicide dosages (Standard errorsare shown in parenthess).

O grm £ w28 b sl

Treatment b Xo R?
Befor e transplanting befor e flooding 0.46 (0.02) 4.1(0.6) 2.3(0.32) 0.89
After transplanting after flooding 0.62 (0.09) 8.1 (5.2) 7.4(1.5) 0.88

a is the maximum HI, b is the model slope Xqgis the herbicide dosagkg.ai.hal) for maximum Hl
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Figure5. Ricegrain and biomassin response to thiobencarb rate, and method of application. (e Befor e transplanting beforeflooding o After

transplanting after flooding ). The models werefitted by using Gaussian 3 parameter equation and Sigmaplot software Ver.11. Symbols
represents mean of three replicates.
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Table 7- Summary of theresults of regression analysis of fitting Gaussian three parameters model of rice grain yield to herbicide thiobencarb
in different method of application and herbicide dosages (Standard errorsare shown in parenthess).

Regression analysis parameters

Method of thiobencarb application a b Xo R?
Befor e transplanting befor e flooding 200(31) 2.2(0.24) 3.6(0.3) 0.96**
After transplanting After flooding 487 (50) 2.3(0.3) 4.6(0.4) 0.96**

a is the maximum yield (% control), b is the maslebe and x is the herbicide dosage (kg.ai'hdor maximum yield
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Table-7- Summary of theresults of regression analysis of fitting Gaussian three parameter s model of rice biologic yield to herbicide
thiobencarb in different method of application and herbicide dosages (Standard errorsare shown in parenthesis).

Regression analysis parameter s

Method of thiobencarb application a b Xo R?
Befor e transplanting befor e flooding 303 (56) 2.3(0.7) 3.9(0.6) 0.96**
After transplanting After flooding 469 (77) 2.2(0.7) 4(0.5) 0.89*

a is the maximum yield (% control), b is the moslepe and x0 is the herbicide dosage (kg.ai.harljnBximum yield
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Abstract

In order to investigate the effect of thiobencafrB) method of application and dosage on causingfisma in rice
this study was carried out in 2007 and 2008 in aede fields of Rice Research Institute of Iran-Ragte
experimental plots had the precedence of dwarfisoutwence. Experimental design was a randomizedolaien
block design with 3 replications in factorial sphlirrangement of treatments. Main plot included daat
arrangement of time of TB application (before afigtratransplanting), and time of flooding (beforedaafter
transplanting) and sub plots were TB dosage invél$e(0, 1.5, 3, 4.5 and 6 kg.aihaVisual observation showed
that TB causes dwarfism in paddy fields and its/\istinctive symptoms were dark greenish cololealves, short
stature of seedlings, excessive unfertile tillerifighhooking curvature leaves, brittle leaves ateins, delay in
flowering and malformed panicle. These symptomseapgd 4-6 weeks after rice transplanting and lasfedo
harvesting. Data analysis showed that the maircte#fied interaction of treatments affected dwarfidays to 50%
flowering, height, infertile grain, harvest indeegonomic and biologic yield. TB application “befdransplanting
and flooding” and “after transplanting and floodirghowed the highest and least negative effecthenabove
mentioned traits respectively. TB application “lefaransplanting and flooding” showed seven timesrem
dwarfism compared with its application “after trpteting and flooding”. Average grain and biolodigaeld loss
of rice affected by dwarfism if TB is applied “befotransplanting and flooding” was 50% and if iajgplied after
transplanting and flooding was about 23%. In additesults of this research showed that in treatseith high
dwarfism the average grain yield loss was two tirmese than biological yield loss. More decreasgrain yield
(reproductive stage) compared with biologic yielddetative phase) indicates the role of a physiotdglisorder in
addition to visual phytotoxicity. Researchers hagported that the toxic derivatives released frawiogical
degradation of thiobencarb causes dwarfism in Based on this results it seems that the micrategladation of
thiobencarb in paddy field of Guilan province haswred from two decade ago base on prevalenceaffidm in
paddy field of this province.

Key Words: Herbicide, Water management, Paddy field, timeavbltide application, flowering



