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A two-year field study (2020-2021) was conducted in Gilan and
Khuzestan provinces, Iran, to evaluate the efficacy of a new herbicide
premix, penoxsulam + cyhalofop-butyl (Bernovid), against major
weeds and its effect on rice yield in transplanted and direct-seeded
systems. The experiment compared six rates of the premix (0, 60, 120,
180, 240, and 300 mL a.i. ha-1) with the recommended doses of
standard herbicides: cyhalofop-butyl (250 mL a.i. ha-1), penoxsulam
(30 and 60 mL a.i. ha-1), bispyribac-sodium (40 mL a.i. ha-1),
pretilachlor (875 mL a.i. ha-1), and a mixture of pretilachlor +
bensulfuron-methy (875+36 g a.i. ha™). Results in Khuzestan showed
that application rates of 120—-300 mL of the premix reduced the density
and dry weight of key weeds, including Echinochloa colonum and
Physalis divaricata, by 60-90%, whereas the efficacy of common
herbicides ranged from only 23% to 57%. Furthermore, grain yield and
biomass of rice treated with the premix were 30—75% higher than with
cyhalofop-butyl, penoxsulam, or bispyribac-sodium alone. In Gilan, the
premix demonstrated superior efficacy. All doses above 60 mL a.i. ha™
reduced the biomass of dominant weeds, Paspalum distichum and
Echinochloa crus-galli, by >90%, significantly outperforming standard
post-emergence herbicides. Paddy yield and weed control at the optimal
dose of 150 mL a.i. ha™ and higher rates were statistically similar. For
effective and sustainable weed management, the premixed herbicide
penoxsulam + cyhalofop-butyl is recommended at application rates of
150 and 240 mL a.i. ha-1 for transplanted rice fields in Gilan and for
direct-seeded rice fields in Khuzestan.
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Table 1. Dominant weed species in the experimental fields of Guilan and Khuzestan provinces

Site Scientific name English name Persian name  Category  Life cycle
Guilan Bolboschoenus planiculmis Bulrush 2953 Sedge Perennial
Guilan Echinochloa crus-galli Cockspur grass s Grasses Annual

Khuzestan Echinochloa colonum Jungle rice 4 e )3 Grasses Annual

Khuzestan Physalis divaricata

Ground cherry 03 p Sy oSy »#  Broadleaf Annual




DY) Ol 5 aglacile [ils daes /(VE0E) iy 5 4555 Cul VEA

S T ml el NPK gl S
O olad Ssisba (Y Jsdar) 255 D50
55 pSAS 0 s ly 3G S
D) 0y5l 355 p oSS el a4 Jo 5 Sl g
03l oilagdly 5 A s e 2SI S (p S 5hS
oL 9 Soemy A e 95 o (D?}L; Yor)
dox 1 o)) Sllee plo 3§ Lo 4
ANdle o5 5 Sl (gole b ojobe sulT

M(BU‘MJQJJ‘MJJJ\J&M‘C’;’

O s Tr el CLiS ol

oo GSlwesleT (5 5iST iy Sl dus 30)
9 Syl g opos J>¢$~541>-,» 9> Juls
38 550 &5 (Kdsl) I i b ol 5 S
e Yo gsj*iL‘jT sl S sl g g, L
Seslial b mip 8L s w3 8 ki
Lyl 5o bty n S P LY slawnals
ol Jols S a5 e 534S Y0 (ST 5

djm A% r\:u‘ ab%bﬂ Jp-‘)‘ B

slesT sl arl Calides Gblie 4 b gy o wlids ¢Sl DI LY g

Table 2. Soil characteristics at different experimental locations

Location oC pH EC Soil N K P
(%) (dSm™" texture (%) (mg/kg) (mg/kg)
Guilan 2.04 7.44 1.06 Clay 0.18 274 8.6
Khuzestan 0.95 7.1 3.6 Silty clay loam 0.12 317 8.4
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Table 3. Experimental treatments

Commoq name of . Field rate Comrpermal_ Mechanism of  Application Spraying date
herbicide Formulation P material (ha - .
(gaiha') 1 action time -
(Brand name) ) Guilan Khuzestan
Penoxsulam(Target) 0D 20% 30 mm 150 mm ALS Post- 3020.06.09 3021.07.26
60 mm 300 mm emergence
Cyhalofop-butyl oD 10% 250mm 2.5 Lit ACCase Post-
(Clean gear) emergence
60 mm 1 Lit ” ”
Penoxsulam+ 120 mm 2 Lit Post- v ”
Cyhalofop-butyl OD 6% 180 mm 3 Lit ACCase emereence ” ”
(Premixed) 240mm 4 Lit 8 » »
300 mm 5 Lit
Penoxsulam+ o .
Cyhalofop-buty] OD IOOA) + 250 mm 2.5 lit+150 ALS + ACCase Post-
. .. OD 20% +30 mm mm emergence
(Physical mixing)
Bispyribac-sodium g 450, 40mm 100 mm ALS Post- » »
(Cleanweed) emergence
Pretilachlor+ o .
Bensulfuron-methyl £ 2070+ DF - 875 mm+ LIS ity 60y cpaiarg  Pres 20200522 2021.07.06
. 60% 36 mm mm emergence
(Rifit+londax)
Pretilachlor (Rifit) ~ EC 50% 875mm 175 lit VLCFA Pre- - 2021.07.06
emergence

Weed-infested control -
Hand-weeded control -
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Table 4. Analysis of variance (mean squares) of the effects of surfactants at different pH levels and sulfosulfuron doses on
wild barley
Degrees of Sources of Bulrush Barnyardgrass Rice
freedom variation 5-WAT 12-WAT 5-WAT 12-WAT 5-WAT 12-WAT
Block 2 18.50m 136.10™ 2.30m 719.90" 640.30" 233.50m
Treatment 12 7862.70" 12142.70* 8353.70™ 37952.70™ 3161.70" 19796™
Error 24 63.30 71.60 133.80 276.30 145 1017.20
C.V (%) - 20.80 23.70 19.40 18.40 13.80 19.60

WAT: Weeks After Treatment

ns, *, ** indicate non-significance and significance at 5% and 1% probability levels, respectively.
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Table 5. Comparison of mean dry matter (g/m?) of bulrush, barnyardgrass, and rice at 5 and 12 weeks after herbicide

application in Guilan

Treatment Rate ha! Bulrush Barnyardgrass Rice

SWAT  12WAT  SWAT 12WAT 5 WAT 12 WAT
Weed-infested control - 60.30¢ 175a 85.40¢ 197.50¢ 35.204 32.40h
Hand-weeded control - 1.50f 1.50d 1.608 5.80¢ 73.90¢ 270.8020
Penoxsulam 30 mm 82.40P 12.70cd 11030  27430°  83.80¢ 55.40
Penoxsulam 60 mm 21.30% 17.60bc  58.10  52.80¢  91.20b 181d
%B?;l"f"p'b“tyl ©OD 550 mm 181.20° 179.90a  144.70°  291.10° 434 72.70¢h

0

Eﬁ‘tlyol““lam+°yha1°f°p' 60 mm 31.60¢ 2.80d 134.50° 12.70¢ 87.60° 138¢f
Eﬁ‘tlyol““lam+°yha1°f°p' 120 mm 21.40°% 2.30d 68.50% 10200 109.70%  138.40¢f
Eﬁ?yol““lam+°yha1°f°p' 180 mm 7.70f 43.10° 8.70¢ 120 167.600f
Penoxsulam+cyhalofop- ¢ . . a d
butyl 240 mm 5.10 1.80d 13.20 6.40 118.80°  203.30
Eﬁrtly‘)lxsulam+cyhal"f°p' 300 mm 10.20¢f 1.40d 7.10e 5.50¢ 91be 242.30b¢
Penoxsulam+cyhalofop- 250 mm be o e a e
butyl (Physical misture)  +30 mm 71.20 26.20bc 3.40 28.10 125.50°  187.30
Bispyribac-sodium 40 mm 2.40° 1230cd 10430 227.80°  118.50*°  123.70%
Pretilachlor+bensulfuron- 875 mm+ 1" 28.20b 0¢ 51.70¢ 35 301.30°
methyl 36 mm
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*The dose values represent the herbicide application rate as a percentage of the recommended dose.
Within each column and trait, means with different letters are significantly different based on Duncan’s multiple range test at P <0.01.

J s Il +pY 58 5wl iy YL
Cill (gl gme gl GBS 55 20 5 F)
L0 Jgis)
jouw}:p);ryjﬂfﬂdﬂj&sbﬁ)lf
Foog YF Glls O odbams s 35 plp 95
g By g 035l A 53 L Ao
Aops YA LS eSSl pb e S J s
C 0l yn a8 Sl S s pl sl 0l o1
Cosypm J 7S5 55 BOT LS (2 Cale 53 0!
MaaziKajal ) 5 g ol J‘:)\J'f W STR XS -
S ot 28l (et al,, 2012: Yaghubi, 2017
ASEE S olamstt gla i Cale L8
5 eSSk (o ddbgle s
U5 et b Dg) g IS 50 Y 5uS 5y

el S Splale ol Ay LoL

Sl Calten (slasled 5 o) gm0 5l
d}&)bﬁﬁ@fﬁﬁ)brf\f&))bb‘ﬂ
Slad 3 DBgygu 035w Jldie o b (O
L eosdbele iSCale ol il 5,8
a:j%)..ﬁ»oumcfﬂ):pf\%@b—
Dlesd 1 2 oo 53 P 5 5d Hled cpl 55 o) g
Sy acale wos T dals

wien | iy Hles

oY S 5 X
2 A 5 03 (W) o sdbgle
0 5 F Y slass po g deoys S glyls 1S
B 5 AV DF s S S s o
D9 (99, 9w 03 5w ) ol s g,blf Loy
PRSP PRETEIS PR S R
g 03 5 s (Sher )3 QA 350> 2alS L

Sl b puoman 5 s g sled b bl kS



DY) Ol 5 aglacile [ils daes /(VE0E) iy 5 4555 Cul Vot

<SS S S e mls el
b el Y5y e iy
Lo 5 ge o3le 35 Oleo i 5y 3151 230 Ol 55 0
e b pYsS s Sglize Jus oKl
s (ALS) Sl obSVell 5T
A 5T Jil 05T Sl b o o 3 sl
S s Ol san ) ok 4 (ACCase) 35S 5 S
Gl 5 )laa s ainT (gladen i o lesdso
Shimizu et al., 2002; ) A4S o Jdea 1y ©
W SUpke Il ol (Délye, 2005
Sl oda olE s 1y T 0 18 5 s
A Blen 1 opla glaws ll opl b das oo
A S ST Chle 4 ol p s dasy 0
o3lizal 4y 5L el ol a7 (il olS 3l 43 a5l 53
ol O s 2 P Jlas) YL T 53
Sl IS a plaes Gl 1 O g b
el o a5 as e Ll 2o
o050 58 gy + AN 5 Hlas ¢ Jolae o
221 e YL (Lol Sl sl o
PSS S ol e el Ol Sy J RS
i OT 655 5 JaSa 1 pudlSs 4 015 o
Lo ol e oliylsil) JSO5 , s
J0095 58 s S/ VLCFA) aly ley 0 i
e 35 4 Olojen ysb 4 ALS) ouiylsjl)
e 5 ko L) 6l (Sl 5 Jws o loerd s
Kunst & Samuels, ) LS o do>=  Jh
alo> 5! .(2003; Tranel & Wright, 2002
bipacele 0955k 5 e s i bzl o g sl

S S oy e Ll o la= 4

b 5L s Cwl eSO (glasl 1S Cale
b Cslio oy o p 4o 53 (oSS Solalllas
b i Cale ool 4 sy (S35 58 Jamss
S e Ol
Ol 53 5 Sday ()15 24 gai )5 (gl S
@l o cpl ys Ad sdalie (12 WAT) Clils
2 S ool s Oy 25w
(ab il Lo THEL LS (615 i gas
03 U Ao e 53 ige slasles LS &S Sl s
23 s 035w oAb L 55 Ol ol
e S 5y wenl i S e glajs ol
oo Sl S a1l 3 S e B llagle
a1 oliaslis & 35 (4 WAT) i
s Ol Y58 sy Gl S al e
Ghyls T iy AS e ol b sl
Skl 5o k) Bk 5l 503 EST 3 i plss
L 5 pl 55 Ll o S35 ol t3,50s ol
ST gege B S pl eSS )
oS Uyl alo e ol 1 ol s (S8 b
s 03 S KL 5 enp S laadl
(5 3 sl sl S e
sy s CY,,S};% 3 vi.,uéftﬁﬂgwﬁ
oS Ll Doy JiS Gl edldas s
cnl 03 Jels s g 4 SN 5 S 5 210
5250 G382l 5l (AU Al o Al e
5 sAacHe ol e B o8 0 5 sk
Jsa &S 55 S5 ol ol b jastns 35



X s slacde J xS s £ 3 6&&5;&9}€Y}~5ﬁ+%j§}1u5b sl awslie

S x4 ks

+ A5 -
Sl 53 03 oy e Jee0 )58 gy
S YL Ao VY el s g + SIS
i Sl edasOlil 4 s gws ey dald
Shadsl Sy Gl 5 S 5 ol s
M s Osds ali Gl ol o slalale
GAeS s Ll el SRS ds)o
b by AL bl G 3 e350w
2 p 8 00) oddas g 55 55 3ke VS gy
A il s (Ghess A 2S5 e i
IS 53 oY Sy GTLSL 51 ol Ll
sl 53 5 ale ol L s lie e 5 555
4 o g T o Sla)les SISl fuad
Jos Pppsdbile +e¥sS S
33 e 93 b5 all o sl olas YL
ol A p 035 s I Sl sdban 5
o e 93 Soslize ] ML{A B{PS-THIRVeR,
23 N5 oo s Sl OT sy Sl 5 25 Cale
Ll b S eSS
L oY S 5

L S5 o sl

(oSl 5

23 g8 035 ) () fhen el e 93 2 53

N, s e s gles
ol e o Ses Al sdalie o0 g o) sy
sopsble gt J ST AU les
Ll gl Slan 5 OT (g gl oy Codo
>k |5 g b lagle 5 d 287 0ol dals Hlas
abenT ey opat AZE1S 1) 03§l o S
OLY slajs s JSsppdllagle +pY 58 5
Tl 4 ) g 025 il SIS s 2

sloul b S bl o ST w1y (5558 S8
Sl S S, S B e sl e S
NPT TR PRGN PN T
33T oal b iSale ol 55 Cuglie sgh
(Norsworthy et al., 2012)

A Dl s B a5l
2308 YO sl b fzal gy pi) i + ASOS
ST S 515 St 1y Sl o ST e s
Ao ys OY S g alale 4 e JT dals alis
03 5y s A 35 s Gy dald I aS
2o sl Las 6, Kb aals s s
ALESTE 5l 5o alie JalS Ll el i i
slacale b5 4 Jze sy il gy + IS
o A es S IR sy Sl A 1) 5
a0 1) i lrealS oS5
ARG Sl sk S pg s dacle Hleg
035l 3 35 s galde J 2S5 byl
SIs ey e 53 oS FY Lk ol 5o
LS ks e g oy FY tals”
)Jéﬂob‘}:w;}m‘s e 2l .sjgl,.;.o
Ot 35 e s 3 e sled nl pled
S B Sl ps i e35C)
Ve dS T sty J5 o 8 Il +pY 508 50
(o Dy g ey dald L SYL A s
R P I S N L T
o 2 5lez 556 (g5 0) e dadtS Ly oy e
SalS Coge 2 T a 5o omIBl s sl Ol
A 03 5 s § S

Aals Hlad 53 g 00 5 T el 0 o

bl 314 s mpm e 53 S YFY (Ges s



(DY O 5aslacile [hls aloa /(VE08) osing 5 €555 ool Vo1

S s 4 (Sl y L5 0 5 Lsh 0 o 5
s el g g LB b )
(SoLadl) il & Khos O ol g & Shos
O )3 g ol g oLl g

slasles oS sl Olas byl 4 @L:S
W55 5, Nee 1 solasmn S s 580
(PSO.01) dzsls Sbls  Lasls g 4ils 5 Sles
W5 2eS (CV) Sladi s ol s osdle
PN S VEPIW I P S MIRWE

(7 Jsde) 5 EslesT 5 aesls

61 ilin 55 el Cadl 5 il s s s
O |y g Soso e 5 2D Cn i 4 (ol
.ol
oA sale e d S st by
ol s 5 sboas L5 adsl Jol e 53 L R, )
S 5 35 o0 g G305 03 5§ ) B
+ A Pl 9D
5oL plend Sl Ol sieas JmeD g 5 gy
tp¥sS iy el iy 05V 5 S
LT 0 Kl b Ol ey J5 w0 Sl

C_,,.il:ﬁu.aﬁ-l,{::jésl.a.:il:ﬂ&cc&}}ﬂzﬂ&oﬂgwdu)wﬂi‘l}w)ﬂ(élx{jnatfﬂy)wlubm_ké.'\ Jou=>
gﬂ,;ﬂqﬁdwt;lwmw,;@ﬁ
Table 6. Analysis of variance (mean squares) of the effects of herbicide treatments on biological yield, economic yield, and
harvest index of rice at 12 weeks after herbicide application in Guilan

Sources of Degrees of

variation freedom Biological yield Grain yield Harvest index
Block 2 0.140m 0.160" 0.002*
Treatment 12 11.04™ 3.150™ 0.01™
Error 24 0.18 0.03 0.0008
C.V (%) 12.70 6.90

ns, *, ** indicate non-significance and significance at 5% and 1% probability levels, respectively.
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Table 7. Comparison of the mean biological yield, economic yield, and harvest index of rice in Guilan

Application rate Biological yield Grain yield o
Treatments (per hectare) (t/ha) (ton/ha) Harvest Index (%)
Weed-infested control - 0.50 0.20h 0.34¢
Hand-weeded control - 5.30P 2.60° 0.50°
Penoxsulam 30 mm 1.10M 0.50¢2h 0.47b
Penoxsulam 60 mm 3.40°f 1.60¢ 0.46
Cyhalofop-butyl (OD 10%) 250 mm 1.30¢h 0.50¢8 0.42¢
Penoxsulam+cyhalofop-butyl 60 mm 3.80% 1.20f 0.31¢
Penoxsulam+cyhalofop-butyl 120 mm 4.20% 1.80% 0.44bcd
Penoxsulam-+cyhalofop-butyl 180 mm 4.80b° 2.10% 0.43%
Penoxsulam-+cyhalofop-butyl 240 mm 5b 2.12¢d 0.414
Penoxsulam+cyhalofop-butyl 300 mm 5.20° 2.30b° (0.44bcd
Penoxsulam +cyhalofop-butyl 250 mm +30 mm 2.70¢ 0.80¢ 0.30°
(Physical mixture)
Bispyribac-sodium 40 mm 1.90¢ 0.608 0.33¢
Pretilachlor+bensulfuron-methyl 875 mm+ 36 mm 6.702 3.70* 0.60*
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Within each column and trait, means with different letters are significantly different based on Duncan’s multiple range test at P <0.01.
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Table 8. Analysis of variance (mean squares) for weed control efficiency as influenced by herbicide treatments, based on

changes in weed density and dry weight relative to the control in Khuzestan
Mean square

Degrees

Sources of . . Second
. of First sampling .
variation freedom sampling
Barnyardgrass Ground cherry Total weeds” barnyardgrass
Block 2 Density legh ¢ Density W]G?irgyht Density w]e)irgyht Dry weight
68.7" 299.2ms 903.5™ 1265.7" 443 1154.6™ 85.41s
Treatment 9 1919.9" 2575.4™ 183.4™ 287.4" 697.8™ 1525.4™ 1793™
Error 18 123 109.5 453 92.9 68.7 128 128.3
C.V (%) - 17 17.7 7.3 10.7 10.9 17.1 23.7

ns, ¥, ** indicate non-significance and significance at 5% and 1% probability levels, respectively.
#Total weeds include: barnyardgrass, Chinese lantern, jute mallow, purslane, field bindweed, and Asian spiderflower.
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Table 9. Results of the comparison of mean density and dry weight of barnyardgrass, jimsonweed, and total weeds in
response to different herbicide treatments in Khuzestan

First sampling sirilclflrifg
Treatment Aggtlécssron Barnyardgrass Ground cherry Total weeds Total weeds
hectare Density D.r M Density D_ry Density Dry Dry weight (g
(m?) welg}lt (m?) welg}lt (m?) Welg}lt (g m?)
(gm™) (gm™) m)

Weed-infested control 65.32° 122.6* 56.00*  4256* 130.7*  171.48* 450.67 *
Hand-weeded control - 0.00© 0.00 ¢ 1.32° 2.12° 4.00¢ 14324 109.67 ©
Penoxsulam 60 mm 53327%®  88.68® 8.00° 428° 66.72°  117.04° 400.33 ®
Penoxsulam+ cyhalofop-butyl 60 mm 46.68°  98.84 % 0.00° 0.00° 48.0 % 105.32° 34933 *
Penoxsulam + cyhalofop-butyl 120 mm 38.68%  88.20%® 0.00° 0.00° 42,74 954" 267.67
Penoxsulam + cyhalofop-butyl 180 mm 28.00¢¢  67.84% 0.00° 0.00°® 320% 72,64 199.00 ¢
Penoxsulam + cyhalofop-butyl 240 mm 14.68%  33.76 0.00° 0.00° 17.3¢ 37.64 < 160.00 ©
Penoxsulam + cyhalofop-butyl 180 mm 8.00¢ 25.08 ¢ 0.00° 0.00° 9.324 25.96 ¢ 124.67 ©
Bispyribac-sodium 300 mm 4932 9356 %® 5.32° 3.08° 58.68° 98.84° 396.67 ®
Pretilachlor 875 mm 48.00® 85.2% 1.32° 0.20° 52.00" 91.12° 385.33®
Pretilachlor+bensulfuron- 875 mm 4132%  77.12°  132° 028  48.0%  81.68° 322,67
methyl +36 mm
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Within each column and trait, means with different letters are significantly
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Table 10. Analysis of variance (mean squares) for percentage changes in biological yield and yield components of rice in
response to different herbicide treatments in Khuzestan

Mean square

Sources of Degrees of - :
. . . . Economic Thousand-grain
variation freedom Biological yield . .
yield weight

Block 2 52819.5" 9310.3" 1.18™
Treatment 9 59559.2™ 1757.3* 0.28"

Error 18 9146.2 3082.2 0.11

C.V (%) 35.6 4.9

ns, *, and ** indicate non-significance and significance at 5% and 1% probability levels, respectively.
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Table 11. Comparison of the mean biological yield, economic yield, and harvest index of rice in Khuzestan

Treatment Application rate

Biological yield  Grain yield

Thousand-grain

(hah) (t ha™h (t ha™ weight (g)

Weed-infested control - 1.06 0.85 ¢ 22.77 ab
Hand-weeded control - 4.61% 2.682 20.73 ¢
Penoxsulam 30 mm 1.61 9% 0.72 f 20.57 ¢
Penoxsulam + cyhalofop-butyl 60 mm 1.90 ¢4 1.09 ¢ 22,57 ®
Penoxsulam + cyhalofop-butyl 250 mm 3.48° 1.94¢ 23.10?
Penoxsulam + cyhalofop-butyl 60 mm 4.60 2210 21.63 %
Penoxsulam + cyhalofop-butyl 120 mm 4.68* 2.632 22.20 %
Penoxsulam + cyhalofop-butyl 180 mm 3.62° 245 21.13 b
Bispyribac-sodium (SC 40%) 40 mm 2.05°¢ 1.554 21.47%¢
Pretilachlor 875 mm 1.87 0.93 f 20.53¢
Pretilachlor+bensulfuron- 875 mm 436 mm 1.39 ¢ 0.6 ¢ 20.50°
methyl
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Within each column and trait, means with different letters are significantly different based on Duncan’s multiple range test at

P<0.01.
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Table 12. Regression analysis parameters of the fitted logistic sigmoid model describing the trend of biomass decline in
bulrush and barnyardgrass in Guilan

Type of weed Sampling time a b EDso EDos R? (adj)
5 WAHA 60 (2.2) 1.4 (0.2) 68 (6.8) - 0.98
Bulrush
12 WAHA 175 (1.3) 3.1(0.5) 33 (3.5) 86.7 (5.6) 0.99
5 WAHA 131(12.2) 1.7(0.4) 102.4(11.8) - 0.92
Barnyardgrass
12 WAHA 197 (1.3) 1.4 (0.5) 10.8 (2.2) 76.2 (6.8) 0.99

a = maximum biomass, b = slope parameter of the model at EDsy, EDsoand EDys are the required dose (g a.i. ha) for 50 and 95 percent

reduction in the trait under study, respectively.
WAHA: weeks after herbicide application
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Figure 1. Changes in bulrush and barnyardgrass biomass at different application rates of the herbicide penoxsulam +
cyhalofop-butyl (e five weeks after transplanting; o 12 weeks after transplanting) in Guilan
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Table 13. Regression analysis parameters of the fitted Gaussian sigmoid model describing the trend of biological and
economic yield in Guilan

Yield type a b Xo R? (adj)
Biological yield 5.38 (0.58) 150 (15) 235 (36) 0.84
Economic yield 238 (0.2) 144 (25) 249 (35) 0.90

a = maximum yield, b = slope parameter of the model at X,, and
X is the herbicide dose (g a.i. ha') at which maximum yield is obtained.
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Figure 2. Trend of rice yield changes under different doses of the herbicide penoxsulam + cyhalofop (e biological yield; o
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