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Avrticle Info ABSTRACT

Article type: Background and objectives: Rice is one of the most important cereals

Research Full Paper  anq the main food of more than half of the world's population. Changing
the farming method from submerged to aerobic cultivation using aerobic
rice genotypes plays an important role in maintaining and sustaining rice
production. On the other hand, weed management is one of the main
challenges in this planting system. Therefore, the use of suitable
varieties, optimal planting distance and application of the correct doses
of herbicides are importaant in the aerobic cultivation system. thus, the
present study was conducted with the aim of investigating the possibility
of reducing the dose of pendimethalin herbicide with different planting
intervals on weed population control and its impacts on vyield
components and grain yield of two aerobic Vandana and high-yielding

Article history: Neda rice varieties under aerobic cultivation conditions.
2022-12-05
2023-10-09 Materials and methods: The experiment was carried out as a split-

block in a randomized complete block design with three replications in
the Rice Research Institute of Iran (Mazandaran-Amol) during 2020-
2021 and 2021-2022 growing season. Experimental treatments were the
rice varieties at two levels (Vandana (aerobic genotype) and Neda (high-
yielding and drought-tolerant rice)) as the main factor, sowing row
spacing at three levels (12.5, 25 and 37.5 cm) as the sub-factor and
herbicide treatment at five levels (control (without weed control),
pendimethalin (1 L ha™) + bispyribac sodium, pendimethalin (2 L ha™) +
bispyribac sodium, pendimethalin (3 L ha™) + bispyribac sodium and

Ezm?gfiie weeding) as the sub-sub factor were considered. The bispyribac sodium
Grain yield was used at the dose of 100 cc ha™ in all experimental plots.

Sowing space

Weed dry weight Results: The results indicated that the number of filled grains per
reduction panicle and the ability to compete with weeds of the aerobic variety
Weed dry weight - . . . .

reduction Vandana were higher compared with the high-yielding variety Neda.

The highest plant height (85.46 cm) and panicle length (18.71 cm) were

ya



observed at a sowing space of 12.5 cm, while the plant height and
panicle length significantly reduced when the sowing space increased.
Also, the highest number of panicles m? (292.26 panicles m?) was
obtained at the sowing row spacing of 12.5 cm, while increasing the
sowing row space to 25 and 37.5 cm, the number of panicles m reduced
by 8.2% and 19.6 %, respectively. The weeding treatment led to the
highest plant height, panicle length, number of panicles (m™), number of
filled grains per panicle and grain yield, and the treatment of
pendimethalin (3 L ha™) + bispyribac sodium ranked next. In addition,
the use of pendimethalin (2 L ha™) + bispyribac sodium produced the
highest 1000-grain weight (25.94 g). Although the highest grain yield
was achieved in weeding conditions (7323.9 kg ha™), but the application
of pendimethalin (3 L ha™) + bispyribac sodium significantly led to the
control of weeds and improvement of yield components and grain yield
compared with the use of pendimethalin (1 L ha™) + bispyribac sodium,
pendimethalin (2 L ha™) + bispyribac sodium and control conditions.

Conclusion: According to the results of the present study, in the aerobic
cultivation conditions, the use of Vandana variety, the sowing row
spacing of 12.5 cm and the application of pendimethalin (3 L ha®) +
bispyribac sodium had the greatest impact in reducing the dry weight
accumulation of weeds and improving rice grain yield.
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Table 1. Soil physical and chemical properties.

IS S esle

. N T e
St il Skl S Organic Organic 85 Qhars e B ad .
Soil Texture pH EC (dS.m™) carbon matter Total N (%) P (mg.kg™) T 1
(%) (%) K (mg.kg™)
Clay Loam 7.59 0.53 1.06 1.82 0.11 23.4 184
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Figure 1. Weed dry matter accumulation in Neda (A) and Vandana (B) varieties after herbicide
application. Treatments were Prowl 1 (Pendimethalin 1 L ha™) + Bispyribac sodium (100 cc ha™), Prowl
2 (Pendimethalin 2 L ha™) + Bispyribac sodium (100 cc ha™), Prowl 3 (Pendimethalin 3 L ha™) +
Bispyribac sodium (100 cc ha)
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Figure 2. Weed dry matter accumulation in Neda (A) and Vandana (B) varieties after herbicide

application. Treatments were Prowl 1 (Pendimethalin 1 L ha™) + Bispyribac sodium (100 cc ha™), Prowl
2 (Pendimethalin 2 L ha™) + Bispyribac sodium (100 cc ha™), Prowl 3 (Pendimethalin 3 L ha™) +

Bispyribac sodium (100 cc ha™)
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Table 2. Combined analysis of variance for morphological traits and yield components of rice

= &l sl
4>y . 5> JSSL slaws . o
s f variati ’ Gy i)l S db 2 Uil s S oa s
ource or variation N : . - ) .
33l Plant height ITamcLe & No. filled 1000?gtr1a|n
df engt No. panicle m™ grains weight
panicle™
L.
J 1 5.68"™ 1.80™ 5152.05™ 0.67"™ 1.31™
Year (Y)
Lo
4 50.53 2.64 135.01 35.52 1.45
Error
2 1 583.20™ 17.42" 33156.93™ 464.00" 2.99™
Variety (V)
ppx Il 1 11.75" 435" 496.67" 0.27" 25.23"™
YxV
s
4 84.09 2.95 121.58 94.62 0.52
Error
ALY 4.1«9[3 ok * *
= 2 998.68 61.50 49551.90 66.80™ 1.76"™
Sowing space (SS)
=318 alsbxJla
S alolixd 2 5.42" 1.31™ 931.71" 31.00" 3.93™
Y xSS
o
8 40.71 3.15 241.70 61.17 2.02
Error
LIRALY B -
S abolixed, 2 170.46™ 3.67™ 210.97™ 46.33" 11.83™
VxSS
aholix 3 x b 2 17.42" 1.50™ 517.87™ 7.07" 3.58"™
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ource of variation . : - . : .
sl Plant heiaht Panicle aSabes No. filled 1000-grain
9 length . - weight
df 9 No. panicle m™ grains 9
panicle™?
- .'.ls
v
YxVxSS
e
8 39.93 1.13 208.38 74.08 1.33
Error
Sale Herbicide - e e - -
4 5206.53 127.06 361806.71 14735.58 147.19
H)
J‘Sﬂ&x (»-5) VxH 4 7.15™ 0.60™ 164.81™ 17.47™ 14.20™
ScalexcslSdol
SSxH 8 24.95™ 0.44™ 42.11™ 33.84™ 3.07™
<H =
o
Muxf";)
LS ilexc 3l 8 11.71" 0.16™ 104.18™ 25.72" 0.85"
VxSSxH
AScalex b YXH 4 102.17™ 0.86™ 173.89™ 26.89™ 7.89™
2Salex o8 yx Il ox
oSl 1 4 42.18 0.28" 57.51" 14.32" 7.2
YxVxH
lolix L
LS Cilex ot 8 31.32" 1.07" 49.06"™ 11.10™ 2.91™
YxSSxH
MGXVSJXJLW
8 5.47"™ 0.29™ 42.71™ 16.12™ 2.83"
YxVxSSxH
o
JS ¢ 96 36.64 2.43 334.85 40.97 1.33
Error
s . cVv
el 7.4 8.8 6.9 8.4 4.7

(%)

ns

£

.J..;y&i)@lecjla.ﬂ);)\sdm})\sdwg%;q:
, “and ™": Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 3. Mean comparison of the effect of sowing space and herbicide application on rice morphological trait

Treatment L.

o Sl) €55 gl
Plant height (cm)

(role) J5S5l Jsb
Panicle length (cm)

(o sile) cals oy
Sowing space (cm)

12.5 85.46a 18.71a
25 80.83b 17.55b
375 77.33c 16.70c
LSDy 5 2.19 0.56
b;&/v.d& >J.3Jl5
Herbicide application
Jals
63.38e 14.97e
Control
WV
Fr ) dox 76.27d 16.83d
Prowl 1+Novino
FErT don 83.08¢ 17.72¢
Prowl 2+Novino
FF T dan 88.91b 18.97b
Prowl 3+Novino
o 94.38a 19.77a
Weeding
LSDq s 2.83 0.72

A3l el ae M B A3 iy Szl mlawe 55 LSD O3l bl 5 gt a3 i G = G ilas slls sla: Sils
Means followed by similar letters in each column are not significantly different at 5% level of probability

according to LSD test.

wjm{.xg:)vdjﬁj<)t§ﬁ)3j‘cjjbd‘}cﬂ4{&:.“2&&.)&._:)\‘ JM‘()&A);,::J&Q!}:A@QJ;HM)\ J)ﬁj\.)d:ﬁa)l.};\.a)w

OS5 ) an Ol w

Treatments were Prowl 1 (Pendimethalin 1 L ha) + Bispyribac sodium (100 cc ha), Prowl 2
(Pendimethalin 2 L ha™) + Bispyribac sodium (100 cc ha™), Prowl 3 (Pendimethalin 3 L ha™) +

Bispyribac sodium (100 cc ha™)
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Figure 3. Mean comparison of the effect of rice sowing space on the number of plant panicles
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Table 4. Mean comparison of the effect of herbicide application on rice yield components

Treatment L. e ISk sl JsSlk 5y &ls slaws ((’Jf> Gl S8 05
) No. panicle m? No. filled grains panicle*  1000-grain weight(g)
M Jﬁ)g
Herbicide application
Jals
104.86e 39.77d 20.98d
Control
. . \
= J’fj 250.41d 81.11c 25.50ab
Prowl 1+Novino
Fr T dox 277.83¢ 83.86hc 25.94a
Prowl 2+Novino
PV
AT don 324.75b 85.33ab 24.77¢
Prowl 3+Novino
J’T_’ 368.00a 88.27a 25.39b
Weeding
LSDg 05 8.56 2.99 0.54

O] 1L s s s Jlazs] SLSD 0yl bl og salie G > O Bl glls gla o Sl
03 ) Sl bl O 2 03 = bl gl Sk

Means followed by similar letters in each column are not significantly different at 5% level of probability
according to LSD test.

o 5 OLSs s 1l 55 Ol 4 dles ) ¥ s (OLSSs s 13 &G Ol 4 pdlies ) N s 5l Ls g osle Lajles
OGS 5o aw Ol & ol ) ¥

Treatments were Prowl 1 (Pendimethalin 1 L ha™) + Bispyribac sodium (100 cc ha™), Prowl 2
(Pendimethalin 2 L ha') + Bispyribac sodium (100 cc ha?), Prowl 3 (Pendimethalin 3 L ha™) +
Bispyribac sodium (100 cc ha™)

80 1
78 1
76 - b
74

72 A

IS s ils sl

No. filled grains panicle!

70 1

68 -

Neda Vandana
)
Variety
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Figure 4. Mean comparison of the effect of variety on filled grains number per panicle
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Table 5- Combined analysis of variance for grain yield, biological yield and harvest index of rice

151 RN 5 Shes St "
Source of variation S y J. . éﬁ)ﬁ{ﬁ y ; e
df Grain yield Biologicalyield HI
Ye:rth) 1 17695821.4™ 12585440 87.78™
o
Eror 4 50467.2 525310 172
Varigi;/ V) 1 13622401.8™ 47499784™ 60.41"
vi;ii/b 1 925647.0" 5826961™ 0.23™
(155
iy 4 278532.7 1122741 2.25
S el 2 14056348.4™ 35795670" 14393
Sowing space (SS)
@KY:;XJL“ 2 2048729.4™ 19399024™ 10.11™
o
e 8 458849.5 2147640 1.70
wf/jgzx"j” 2 247515.8"™ 797262 3.23"
C"%YAJ;/&:?S)XJL"J 2 118055.0™ 621014™ 0.11™
Lo
e 8 423111.7 1898286 1.79
S ile * "
Herg;z o () 4 153353296.9 568384280 881.26
th/a:;@ 4 95618.3™ 383996™ 8.78"™
Scalexc s )
- SXSxH = 8 149032.0™ 273725™ 10.60"™
1S Cilex o 318 dloslix o3
- \;xSSxﬁr X 8 29587.4™ 94279" 0.25™
L;ij;du 4 23265872.3" 114499216 120.98™
Sl 3 el YXVXH 4 391116.4™ 1735966 2.29™
Jf@l’;i;;ru““ 8 157957.9” 1122748 10.47™
-calex ol WGXV—EJXJLA
5 YXVXSSxH 8 18564.5™ 148916™ 0.90™
JE rc::;’ 9% 318048.8 1307690 2.26
Sl kS o 5 ; 10.7 9.60 3.52
CV (%)

ns

£

.M))&.ij@JL&}‘C}EA}})\)&M})\D&M‘”}*%JE4{:‘1&*} ¢
,and ”: Not-significant and significant at 5% and 1% probability levels, respectively.

* ns
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Table 6- Mean comparison of the effect of herbicide application on grain yield, biological yield and
harvest index of rice

: as Y s
) (s J§}l¢5> als JJD/\J»A-C‘ Jiﬂ)}jﬁ ” Sl
Treatment L. f a3 0 5 50S) (433
Grain yield (kg ha ) A
Biologicalyield (kg ha™) HI (%)
N& JJ.{)LS
Herbicide application
Jdals
1883.5e 5285.1e 34.15e
Control
Le )
FF ) oz 5139.4d 11823.84 43.47d
Prowl 1+Novino
S Y
FoF T oy 5648.3c 12738.9c 44.24c
Prowl 2+Novino
Lo+ v J
eyt oA 6361.8b 14001.5b 45.26b
Prowl 3+Novino
J” 7323.9a 15677.8a 46.62a
Weeding
LSDg o5 263.86 535.02 0.70

Al e sla e SO L Lo ey Jlez| cla.ﬂjs LSD O e bl O a5 alie G S Bl Gl sl Sl
Means followed by similar letters in each column are not significantly different at 5% level of probability according

to LSD test.

e k) Y s 5 GLSs 5o ) 53 Ol 4 e da) ¥ J g (OS2 G Ol 4 g ) Y s 51 s osle Lajles

O 5wl aw Ol &

Treatments were Prowl 1 (Pendimethalin 1 L ha™) + Bispyribac sodium (100 cc ha®), Prowl 2 (Pendimethalin 2 L ha
1y + Bispyribac sodium (100 cc ha™), Prowl 3 (Pendimethalin 3 L ha*) + Bispyribac sodium (100 cc ha™)

oSeide 5 LS 5 ey lasled Sl esli
VAN 5 8VA (Rl po o Jan ety
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L g ol oo & sl oy i3 S 58 lacile
IS pde Lol s 55 a8 sls 0L O K sy Lo
L Ol a0 S 2 Sk G slacile
aS 34 0l gL S =ls (YA) S3b hals as)s
Lol jlas 5o S5 o Shes Jals Ao
3 o sboled 4l 5o slacile J 1S s
als s, Shoe ShalS A3 Sl S iSile 508
el A5 e ST 3 Ses S Conle
3 A L5 e s 5 Shos 4 Lol 5 a slacile
Loaclio 55 OlalS up) dd) eSS Copules

OY) wsl sl s,

gy
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