5
Crop Production 7 /o*:\\'%
¢ i \g\
= > o
- Print ISSN: 2008- 739x i/ B (___/
Online ISSN: 2008- 7403 S

Chemical control of weeds under aerobic cultivation of two rice
cultivars in Sari Township

Seyedeh Shokoofeh Jafarnejad Mozirji!, Javid Gherekhloo?*, Sima Sohrabi’,

Asieh Siahmarguee*, Saeid Hassanpour-bourkheili®

I'MSc Student, Department of Agronomy, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan,
Iran. Email: s.sh.jafarnezhad@gmail.com

*2 Corresponding author, Professor, Department of Agronomy, Gorgan University of Agricultural Sciences and Natural
Resources, Gorgan, Iran. Email: gherekhloo@gau.ac.ir

3 Assistant Professor, Rice Research Institute of Iran (RRII), Rasht, Iran. Email: simsoh@gmail.com

4 Associate Professor, Department of Agronomy, Gorgan University of Agricultural Sciences and Natural Resources,
Gorgan, Iran. Email: siahmarguee@gau.ac.ir

> PhD Graduate, Department of Agronomy, Gorgan University of Agricultural Sciences and Natural Resources,

Gorgan, Iran. Email: s.hassanpour.b@gmail.com

Article Info ABSTRACT
Article type: Background and objectives: The most important challenge in the
Research Full Paper cultivation of rice under common and conventional methods is the

excessive use of water and difficulties for the growers. Due to climate
change and the diminishing of ground and water resources in Iran,
methods with lower water consumption and more productivity and
ease such as aerobic cultivation should be considered. On the other
hand, the adoption of aerobic cultivation of rice results in the weeds
invasion and the difficulty of their control. Therefore, this research was
carried out to evaluate the effect of weed management on yield and
yield components of Neda and Fajr cultivars of rice under aerobic
conditions in Sari township.

Materials and methods: The experiment was conducted as a strip plot
Article history: with three replicates at Dasht-e- Naz field, Sari in 2020-2021.
Received: 2023-01-12  Treatments included two cultivars (Neda and Fajr) and 10 levels of
Accepted: 2025-06-09  weed management including 1- bispyribac sodium (Clean Weed SC
40%), 2- pendimethalin (Prowl SC 5.45 %) + bispyribac sodium
(Novino OF 10%), 3- pendimethalin (Stomp EC 33%) + Clean Weed,
4- Prowl + Clean Weed, 5- Stomp+ Clean Weed + Clean Weed, 6-
Prowl + Clean Weed + bensulfuron methyl (Londax DF 60%), 7-
Prowl + Novino + Novino, 8- Prowl+ Clean Weed + Clean Weed, 9-
weed-free and 10- weedy check. Prowl and Stomp herbicides were
applied pre-emergence and the rest were applied post-emergence.
Herbicides were applied at their recommended field rate. Multiple-
herbicide treatments were used with time interval. Studied traits were
panicles per m% grains per panicle, 1000 grain weight, grain yield,

Keywords: biological yield and harvest index.
Aerobic rice

Herbicid . . . .
Pfer_ elgeregence Results: According to results, the highest value for all the studied traits

Yield was related to the weed-free treatment, followed by three- times
application of herbicides (Prowl + Clean Weed + Londax, Prowl +
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Novino + Novino, and Prowl + Clean Weed + Clean Weed) which led
to the highest panicles per m’ grains per panicle, 1000 grains weight,
grain yield and biological yield. The grain yield of Neda cultivar (5296
kg ha™) was higher than that of Fajr (3786 kg ha™). In other words,
Neda cultivar had 40% more grain yield (1510 kg ha™) compared with
Fajr cultivar. Grain yield in the weed-free treatment was 96% higher
than that of the weedy check. Overall, treatments containing three-
times application of herbicides led to an average increase of more than
70% compared with the weedy check in grain yield, whereas single-
herbicide treatments increased the grain yield only by 36%.

Conclusion: Based on the results, cultivation of Neda cultivar and
three-times application of herbicides (application of pre-emergence
herbicide followed by two- times application of a post-emergence
herbicide) is recommended to improve the grain yield of rice under
aerobic system.

Cite this article: Jafarnejad Mozirji, S.Sh., Gherekhloo, J., Sohrabi, S., Siahmarguee, A.,
Hassanpour-bourkheili, S. 2025. Chemical control of weeds under aerobic cultivation
of two rice cultivars in Sari Township. Crop Production Journal, 18 (2), 1-18.

© The Author(s). DOI: 10.22069/ejcp.2025.20970.2561
EY Publisher: Gorgan University of Agricultural Sciences and Natural Resources



https://doi.org/10.22069/ejcp.2025.20970.2561

@\\ =133 bl dod g

6% TeAYPAX bl L

oo A-YEoT 1 g I LY

d)wumchw,..u,, pole sl

g

vbl/ 1% »'
“—v (¥ , ; ;(.,l
v v

Sabw b yaar 30 T 59 805 99 (53190 Sl Tl o 49 § 9 SLAS (3lowi ylgo

S o) Lo FT gl 3 gl e 3155 ke 4 5SKS odem

? o551 g deres & 3 65 gl ]

s.sh.jafarnezhad@gmail.com :asbll, .ol .1 8 S 08 5 ab e 5 S300lES ple il ALS W5 oSl w3 05,8 ) ol IS ans sl il

gherekhloo@gau.ac.ir :asbll; .ol 41 o 5 08 5 b e 558 psle Al aE 5 eaSils sl 05,8 skl o stas s 5

simsoh@gmail.com :asbll, .ol ) oy o528 T Dk s go ¢ sk T

siahmarguee@gau.ac.ir :asbyl; 02 08 S L85 xds sl 5 (63,5LS o ke olKils (AL A 5 0aSils el ;505 5 JLzils b

s.hassanpour.b@gmail.com:wsbll; .ol .1 08 5 08 5 b e s S300lES oo il AE A 5 eaSils (sl 05,8 (585 gl il

oS> > Al Sl
Qa.a.?-)'jg.)i.)L_v_)'A_‘.ifﬂ.dc‘-;:'u.ﬂj@‘)&j)lﬁé’ﬂwﬂl;;dw:&—é-uj@b Wl ¢ 5

OFES Gerinl s ol 2l e GRS 5 (Bl Ol a5 LS ol 055U 5L
L o S S Wilen it (S50 5 S pi 5 eSOl B ae b ol b,
Glacile Olab o se g 3lsn S 4 03550 55 G332 S L1 kil
2 Slale e (s e L adllas () 23,8 e LOT U 58 ()l500 5 50
el (S5l Ol g 53 (S315n Jarl o S e 3 10 215 Shas sl 5 5 Shas

W

ol 5Btz ass5m 3 LSS aw LSl ol 2 b LB s el il i, g sl ge
Saclacile Cy e s (b 5105 35 53) 035 ol Lasles 5 plonil V6001740 I
SESake 2 (SC 40% s onlS) i Sl g s ESile -) ol e o5 s
Sy Sl T (OF 10% o5 e Sl oo +( SC 5.45% ) dlincsiy
S s S b il =0 s S+ —f s oS + (BC 33% i) oles
255+ 5255+ =V (DF 60% « S106 5 Jze O35 58] g (bl 0l +U5 =1 s
s g cile agesdlaala =Ve 5 s Sla =4 s S s S s A
@ e Do LS Ce ab 5 )t Sosa el 5 ds s e iSile
S8 4 Sl ol b Ut glajlas 3 5 el ao s 55 5o s AScdle Wili o 18
Oy iz 53 ails slad o e 53 a2 slad Jold 53 ) 3550 Dlds b 03

oy cdls y estla 5 i s See wily 5 Sas il 5l a
e sl a4 bg e andllas 3550 Slawe aan 5 e o i oS sl 0L CJL-’L““:"\‘.

wlsylim O adss 5 il slias e 3 e SldaS p iey L;)T)"um.}:jﬁﬁ b5
SfS +d s, b isidde gl o an 5 58 Glaslas 5o (SKidsn s Sles 5 4l 5 Shaes

s~ eke ol Jlie

A\FXRVARVARS C,&LJ)) c;)u

VECEIYY B b



mailto:s.sh.jafarnezhad@gmail.com
mailto:siahmarguee@gau.ac.ir

l.)\.;r.;‘)..lﬁig,\_aﬂédﬁr(u\ijk'}:lsﬂ'v\ijmlsi'gjjﬁcﬂjj.;‘f'ﬂ}jj‘f'djﬂ:st‘uu}j“'u\ij
OS5 SAS YVAY) 2 35 & ol (6500 4l 2 Shas (LS 53 ¢ S 5LS 0Y4T)
eSS VOV Jslas) o f0 55 b (5 0 G 16 055 Kos Dl 4 35 5
s ey Dbed sl s See JA15 sy AT el wls 5 Sae (2158 (LS s
o a3 18 Slasls (IS o 4t sdaliie oa ke @ eyl led 4 s
0> e il 5 Sas (slos Ve Sl e Rl Cor e 0l ) sba IS ile 5 )8
S e el aald 4 1o YU LS S e 5 S d e S e S -

Jﬁ)SW}\LPJMSGJ&j}:wlj'éu\ﬁTCuﬂJA{@uQ{@jp:dﬁfﬂ’.ﬁﬁ
)fih%fjhjriﬁ))&ﬁQ))_.pgd}fuﬂ)&uis;ﬂ;jlé‘&ﬁu

Py

(\i'i)-*t’*“;;%}))‘)ﬁum} ‘WTL&.;NL’\N ‘LA.;AN n&‘*ﬂ ‘J..v.}\;- njl;-J.; ‘4.9){.& S vowr ‘f}i)}""}'}"’”‘ sbaw!
(#L OLLS Lyl (5ol Ol gl 55 0 055 55 (S5l SIS Ll 0 s slacile plecd e

A=VA (Y) VA
DOI:10.22069/ejcp.2025.20970.25611
BY Q‘S/.L.w.lj.v© Ug;&r‘bcu.}&))}w(’)l&“&""bj&b



https://doi.org/10.22069/ejcp.2025.20970.2561

OIS 5 21530 3135y 4355 2 [ 1 (S90S gl 3 50 SIS o oo

Eor gl LSS g end s S e
a1 Ol 3 I8 Wl e oS el (g5 8
Ao b 4 G el b e Sl
(u_iLij oiS) £ 3 éuw 53 (F) das oeals
bse sk o Ol 5l o3l JMie 4 2 A5
Sl ) OV 5l i B AYY auls b ) Yoo
5ol S pae () el 5L i SHhS VW
el s Sl 5 b e e o iS
58 S 35S b 3 Al Sl LS
o) 5os s A0l e S5 5 pais Sl
() Ll 8 Lo
oy W ol e iS B, Sl esli
ol 4 (35 3 Shes S (0 L 5 a gladle
s ool s s 5ia cile Sl (V) 51
ok s 5 e ol Siadle Do Ol jen
5 Fodern g My Slae s K3 4
@ s glacde 5l ol ol o ul S
DA Ol S iy Al e a5 JU &
235 slacile b euls) 5l 20 J a5 Sles
Sl 0l 03 (el dop ;3 AT U EY = el
CiS o s e il it s sl iy S
J=s een s O 5 ) oyl e eds (Slse
Sl ol Ol 5 4y At gzms O15,5LES
U gome digled oo ol 3521 OWALS ol J 28
JAS Gl Ghaoote 5 i Sty sl sl
35555 S eslial Lol (YY) 550 o 4o 55 2 60150
Shesleal pils Sl Co e 5 240y e
adsS 5,8 e Oloj 5 e oS <o, L5 )
S5 ok G eze UL TreldlS s, dol Jilie
G § gozma 53 (V) ol pleand 5 s J 28
zh o gbadle cab s U s a4

Eolye 53 3a slacile e slaay S il

EPREN
Sap e w3 OAS p S 5 Bl i sy
SeSist g3 a5l gl 5 O Sl s
SKES Ay el 0l e oS bl CAEL s
5> oS3 pdone ge ol ge abex 51 0T 51 ol
Wl g ooll ag 5 ol Sl gams oS
ol ars L) osd o Csmmme ol @
j\jgsﬁ}éﬂytﬁq}lﬁéﬁjgjw
S st el 3l (T e O ) e
,;éﬂmjlwtﬂéuu@)w;)wul
Ol &S s oome Loy Ol Coa bl
ol 3 Sdas J e 53 5 03,5 D an (S
20 3l o3 5ad Al Sl ) les A5 5
SlsA LS e 4 GBS Sl el et i
rU “© @ S el a5 Sl esla ol L
5SS S 4 Lk e e
Ok (oS —iSas b s S8 2 S
Wtﬂs;\w,amwﬁw\g,&l%
T ME GOl 5 i 5o Wlg e S e AT
XAPIA SR DIFICESU I DT IESPVISPR-CO S P
PR S CS.L S YRR P PP P R
Ll b olis oS o, a8 Jled slaylpdls
e S e (LS C i8S Cupe () ol LB e
gl s & 5 a slacile wlylS s pla s
Sl g S i S a5 ol el 5 O
o o2l 3k B ae 4 U5 o Sy onl mlee
23 26 s S CldS psy Jl ol g S8
ostlas d S SUL G b el Sl eslinal b ok
V) s S 6Ll
Uy Ol L2alS 5 ol gladle Jlsis
oI5 g 3 S 03 S sl 1y 1SS pl o]

ool ol sl 53 b ST sladla s gy oS

! Irrigated-lowland with continuous submergence



\EXE N ¢ D)Lo.n.:} A 0,92 “;ﬁl))‘ ulhl; ..\.3,’94

B gy 9 dlge
Comlos 4 ns 53 WA Ul 53 Lol 5yl

33 CEU (o Vo5 e VA slsl) e \AAR
Sl sba—ds ol ol NECa
Sl b e 5 ($30LES higel 5 Slidos
v Siolesl o Ll A pll 015
Ve ol alle St pnSbe 5 e VA 5T 6bs
Lo ys VO U s ol Cusby el e Jue e
S Oyl as il Sl Sl
I PEPUR I W SRCHIW B S g ISP E ST VA P 01
548 S T Gas 3 SBE 6 S
OT): Jffﬁhpj&bbswwc,\@q-
L5, 4z b Ol gd bt oSt bl s

0O dsae)

Slacils polie (5L (018) 5y sl e o
S iSie D35 bl 5 ol ok 4 e L
Gy (S5 i Sl o adie G ol
i gleile g5 clea (V0 5T 5y 3
$Hlp S i 53 (S iy 5 LSS
b J 58 gl S cile dim b s Sl eslizad (i
ol 53 ) el s 5pn slacile 3l e
b ol Gl e () iSile cotlid bl
0 sthe s Shae 5 5,8 slacde J s Slu >
ol 4Bl e Caesl e 5 S3ls CiS
lsles 36 Lol ke 4 ol Ll
53,8 e slacile J xS iSile il
Solpp SiS el 3 e 5 15 U s Shes slpm!

ol =10 Gas) ala3l ol ol Jows S ploand 5 (S Sy —) Jor
Table 1. Physical and chemical properties of soil (depth 0-30 cm)
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Table 2. Some characteristics of the herbicides applied during the present study.

D3 S e 3,8 ke 3,0 Ol d"*"‘fu &)\;J(:U
Mobility Application rate Application time Common name Commercial name
Sontos e oy A Sl OF 10% 4. 55
Vo 100 ml ha! [Ea sy .(w, , ﬁm . 0525y
Contact Post-emergence Bispyribac sodium Novino OF 10%
S 3L ha'l 8 e RA(CAEN SC 5.45%d5 ,,
a
Systemic Pre-emergence Pendimethalin Prowl SC 5.45%
N I e S o SC40% w5 s
65 ml ha™! ' R -
Contact Post-emergence Bispyribac sodium Clean Weed SC 40%
e 5 Soatr 75 ¢ ha “‘i;”“’"‘f ’df:‘*”“’i’"‘* e 05 g DF 60% ._.515 5
Contact and systemic re- and post- Bensulfuron methyl Londax DF 60%
emergence
St 3L ha! I oesy EC 33% s 52
a :
Systemic Pre-emergence Pendimethalin Stomp EC 33%
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Table 3. Management treatments used in this study along with their application time.

e Olo ) S e sl
Application time Herbicide Treatment
sls,e0) SC40% w5 o) e S e 1
23 July Bispyribac sodium (Clean Weed SC 40%)
sy N+ 5 Y (OF 10% 5455 mds Sl g s +(SC 5.45% J5) lbegsty
23 June+ 23 July Pendimethalin (Prowl SC 5.45%) + bispyribac sodium 2
(Novino OF 10%)
slsje V5 Y s lS +HEC 33% i) (e sy 3
23 June+ 23 July Pendimethalin (Stomp EC 33%) + Clean Weed
s V4,5 Y Lo oS+ dsn 4
23 June+ 23 July Prowl + Clean Weed
A3 VY 4oy oV + 5 .,\;JJ:,\S+.,\£}&:15+;‘:M};¢1 5
23 June+ 23 July+ 2 August Stomp+ Clean Weed + Clean Weed
sl e VY als e ) 4,5 Y DF 60% « .S1i )+ s opdS +d 5
23 June+ 23 July+ 2 August Prowl + Clean Weed + bensulfuron methyl (Londax DF 6
60%)
S0 VY 4sls o)+, 5 Y e +suas +dap 7
23 June+ 23 July+ 2 August Prowl + Novino + Novino
:|>ja\\+:|:jn\+ﬁ3\' .,\i}&:ls+u\£)¢l5+djﬁ ]
23 June+ 23 July+ 2 August Prowl+ Clean Weed + Clean Weed
L glazge Ghs) a4 S s
3 il o e 9

Full weeding upon emergence of the Weed-free treatment
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Table 4. Analysis of varianc for the effect of herbicide treatments and rice cultivar on agronomic traits of rice.

Sl Sils
L a3 A 53 &ls slaws _ ) ] ol
Sealca ol s e < Jsb @ls,lze u).; S Sl a3 Shee s,
SOV gf  Numberof = . Panicle 1000 grain g ool vield  Grain yield ‘
panicles ~ OTainsper  jenoth  weight gicalyl y Harvest
panicle index
ksjld ok ek kk kK Kk Hk 3k
2 4007.08 987.23 90.87 24.58 12811786.3 1815242.38™ 299.55
Block
J"“S“"J‘; LSLQ.)L“:J ' sk * *k sk sk
o 9 3043.52 363.78 9.22 3.61 25372247.4 3615045.36 26.66"™
Herbicides
Vo gles
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Error I
vjf 1 9601.35™" 936.20" 3.3]ms 1.98  269634320.8" 34184892.02"*  2.94ns
Cultivar
Y gl
2 70.23 38.53 3.21 2.74 9275162 206698.48 107.6
Error 11
X JJSU:J& sl
= 9 133.28™ 3.92n8 1.59m8 1.76" 366965.4" 45494.27" 2.32m8
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\s L;Ua;'-
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Figure 1. The effect of herbicidal treatments on panicle per m? of rice under aerobic cultivation.
Similar letters indicate non-significance at p<0.05. Control: weedy check; Clwd: Clean Weed (Bispyribac sodium);
StmpClwd: Stomp (Pendimethalin)+ Clean Weed; PrwINvn: Prowl (Pendimethalin)+ Novino (Bispyribac sodium);
PrwlIClwd: Prowl+ Clean Weed; StmpCwd2: Stomp+ Clean Weed+ Clean Weed; PrlICwldx: Prowl+ Clean Weed+
Londax (Bensulfuron-methyl); PrwINvn2: Prowl+ Novino+ Novino; PrlIClwd2: Prowl+ Clean Weed+ Clean Weed;

Weeding: Weed-free treatment.
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Figure 2. The effect of cultivar on panicle per m? of rice under aerobic cultivation.
There was a significant difference at p<0.05 between two cultivars.
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Figure 3. The effect of herbicidal treatments on grains per panicle of rice under aerobic cultivation.
Similar letters indicate non-significance at p<0.05. Control: weedy check; Clwd: Clean Weed (Bispyribac sodium);
StmpClwd: Stomp (Pendimethalin)+ Clean Weed; PrwINvn: Prowl (Pendimethalin)+ Novino (Bispyribac sodium);
PrwlIClwd: Prowl+ Clean Weed; StmpCwd2: Stomp+ Clean Weed+ Clean Weed; PrlICwldx: Prowl+ Clean Weed+
Londax (Bensulfuron-methyl); PrwINvn2: Prowl+ Novino+ Novino; PrlIClwd2: Prowl+ Clean Weed+ Clean Weed;

Weeding: Weed-free treatment.
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Figure 4. The effect of cultivar on grains per panicle of rice under aerobic cultivation.
Similar letters indicate non-significance at p<0.05.
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Figure 5. The effect of herbicidal treatments on 1000 grains weight of rice under aerobic
cultivation.

Similar letters indicate non-significance at p<0.05. Control: weedy check; Clwd: Clean Weed (Bispyribac sodium);
StmpClwd: Stomp (Pendimethalin)+ Clean Weed; PrwINvn: Prowl (Pendimethalin)+ Novino (Bispyribac sodium);
PrwlClwd: Prowl+ Clean Weed; StmpCwd2: Stomp+ Clean Weed+ Clean Weed; PrlICwldx: Prowl+ Clean Weed+

Londax (Bensulfuron-methyl); PrwINvn2: Prowl+ Novino+ Novino; PriIClwd2: Prowl+ Clean Weed+ Clean Weed;
Weeding: Weed-free treatment.
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Figure 6. The effect of herbicidal treatments on the biological yield of rice under aerobic
cultivation.

Similar letters indicate non-significance at p<0.05. Control: weedy check; Clwd: Clean Weed (Bispyribac sodium);
StmpClwd: Stomp (Pendimethalin)+ Clean Weed; PrwINvn: Prowl (Pendimethalin)+ Novino (Bispyribac sodium);
PrwlClwd: Prowl+ Clean Weed; StmpCwd2: Stomp+ Clean Weed+ Clean Weed; PrlICwldx: Prowl+ Clean Weed+

Londax (Bensulfuron-methyl); PrwINvn2: Prowl+ Novino+ Novino; PrlClwd2: Prowl+ Clean Weed+ Clean Weed;
Weeding: Weed-free treatment.
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Figure 7. The effect of cultivar on the biological yield of rice under aerobic cultivation.
Similar letters indicate non-significance at p<0.05.
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Figure 8. The effect of herbicidal treatments on the yield of rice under aerobic cultivation.
Similar letters indicate non-significance at p<0.05. Control: weedy check; Clwd: Clean Weed (Bispyribac sodium);
StmpClwd: Stomp (Pendimethalin)+ Clean Weed; PrwINvn: Prowl (Pendimethalin)+ Novino (Bispyribac sodium);
PrwlIClwd: Prowl+ Clean Weed; StmpCwd2: Stomp+ Clean Weed+ Clean Weed; PrlCwldx: Prowl+ Clean Weed+
Londax (Bensulfuron-methyl); PrwINvn2: Prowl+ Novino+ Novino; PrlIClwd2: Prowl+ Clean Weed+ Clean Weed;

Weeding: Weed-free treatment.
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Figure 9. The effect of cultivar on the yield of rice under aerobic cultivation.
Similar letters indicate non-significance at p<0.05.
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