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Table 1- Soil physical and chemical properties.
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Figure 1. Weed dry matter accumulation in Neda (A) and VVandana (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 VVandana (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
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variation ssit  Plant Panicle o Jsab 1000-
df height length No. panicle No. filled grain
m* grains weight
panicle
Year (Y) Ju 1 5.68" 1.80™ 5152.05"™ 0.67™ 1.31™
Error Uast 4 50.53 2.64 135.01 35.52 1.45
Variety (V) .y 1  583.20" 17.42™  33156.93™ 464.00 2.99"
YxV o3 x L 1 11.75™ 4.35™ 496.67™ 0.27™ 25.23"™
Error s 4 84.09 2.95 121.58 94.62 0.52
SOWi('égsipace S Alls 2 998.68" 6150°  49551.90° 66.80™ 1.76™
YxSS il alolixdla 2 5.42"™ 1.31™ 931.71™ 31.00™ 3.93™
Error s 8 40.71 3.15 241.70 61.17 2.02
VxSS St Alslix 3, 2 170.46"™ 367" 210.97™ 46.33" 11.83™
YxVxSS o218 alslix s x L 2 17.42™ 1.50™ 517.87™ 7.07" 3.58™
Error s 8 39.93 1.13 208.38 74.08 1.33
Herbicide (H) SScile 4 5206537 127.06° 361806.71" 1473558 147.19”
VxH SSlex o3, 4 7.15™ 0.60™ 164.81™ 17.47™ 14.20™
SSxH S Aex Bl dols 8 24.95" 0.44" 42.11" 33.84™ 3.07™
VxSSxH oS ex 28 ahslix 3, 8 11.71™ 0.16™ 104.18"™ 25.72" 0.85™
YxH S exJl 4 10217  0.86™ 173.89™ 26.89™ 7.89™
Y xVxH S ilex o3 x L 4 42187 028" 57.51™ 14.32™ 7.22"
YxSSxH iSailexe IS dhslixJl 8 31.32" 1.07" 49.06™ 11.10™ 2.91™
YxVxSSxH S cilex sl dolixadixdl 8 5.47" 0.29" 42.71" 16.12"™ 2.83"
Error Js sl 96 36.64 2.43 334.85 40.97 1.33
CV (%) Ol g 2 - 7.4 8.8 6.9 8.4 4.7

ns

Aw)bvgl‘j@dl&?‘c\)bj))‘)w})l:aw)?b%;4{:#;!;
,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. (n gile) 4 52 i) (o il) JSl J b
Plant height (cm) Panicle length (cm)

(o 5le) cals oo
Sowing space (cm)

12.5 85.46a 18.71a
25 80.83b 17.55b
37.5 77.33c 16.70c
LSDy.o5 2.19 0.56
J':_{A:« b)__:)ls
Herbicide application
Jals
63.38¢ 14.97e
Control
At dan 76.27d 16.83d
Prowl 1+Novino
FF+ Y 83.08¢ 17.72¢
Prowl 2+Novino
.o Y
FA AT Do 88.91b 18.97b
Prowl 3+Novino
il 94.38a 19.77a
Weeding
LSDg g5 2.83 0.72
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Means followed by similar letters in each column are not significantly different at 5% level of probability according
to LSD test.
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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. G 8 JGL sl I sy ails slass ((:Jf) Qs a0
) No. panicle m? No. filled grains panicle  1000-grain weight (g)

&;&ﬂ..l& :ﬂ)lS
Herbicide application

Aals

104.86¢ 39.77d 20.98d

Control
etV dop

Prowl 1+Novino

et Y dop 277.83c 83.86bc 25.94a

250.41d 81.11c 25.50ab



Prowl 2+Novino

Fr T dox 324.75b 85.33ab 24.77¢
Prowl 3+Novino
""’} 368.00a 88.27a 25.39h
Weeding
LSDg 05 8.56 2.99 0.54

ABb e s e M 3L Lo iy et a3 LSD 0051 olal 2 05t o 55 alie G G il gl sls Sl

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

Source of variation CHJE 3l s qu_ J;V_w ‘f@ﬂ - ;;Tw et
df Grain yield Biologicalyield HI
Year (Y) Ju 1 17695821.4"™ 12585440" 87.78™
Error Ua 4 50467.2 525310 1.72
Variety (V) ey 1 13622401.8"™ 47499784"™ 60.41"
YxV o3 x L 1 925647.0™ 5826961" 0.23™
Error st 4 278532.7 1122741 2.25
Sowing space (SS) oilS Al 2 14056348.4"™ 35795670™ 143.93"
YxSS il alolixJle 2 2048729.4™ 19399024" 10.11™
Error st 8 458849.5 2147640 1.70
VxSS SIS elolix i, 2 247515.8™ 797262 3.23"
YxVxSS Co3l8 allix 3 x L 2 118055.0"™ 621014"™ 0.11™
Error st 8 423111.7 1898286 1.79
Herbicide (H) SSdle 4 153353296.9°  568384280™ 881.26"
VxH SSlex o3 4 95618.3™ 383996"™ 8.78™
SSxH S x2S ols 8 149032.0™ 273725™ 10.60™
VxSSxH ASilex 218 alslix 8 29587.4"™ 94279" 0.25™
YxH LSS idexJl 4 23265872.3"  114499216™ 120.98™
Y xVxH S ilex o3 x L 4 391116.4” 1735966 2.29™
Y xSSxH iScilexe IS dhslixJl 8 157957.9" 1122748" 10.47™
YxVxSSxH oS ilex sl dolix o3 x L 8 18564.5™ 148916 0.90™
Error JS sl 96 318048.8 1307690 2.26
CV (%) g R - 10.7 9.60 3.52
% NS

ns

oss o5 gy el e 3 s e s e b e 5
,“and ™": Not-significant and significant at 5% and 1% probability levels, respectively.



T bl GalE 5 K3 5 Shes (il 3 Shas S ile 58 ST ile amlie F Jgu
Table 6- Mean comparison of the effect of herbicide application on grain yield, biological yield and harvest index of

rice
Treatment L (e s hf}LS) als s Sas G s h,f_,l,S) S s Ses (oys) Sils  esls
Grain yield (kg ha™?) Biologicalyield (kg ha ) HI (%)
u,b(é.l& 3,8
Herbicide application
dals
1883.5e 5285.1e 34.15e
Control
oo+ )
#rt d”f‘ 5139.4d 11823.8d 43.47d
Prowl 1+Novino
oo+ Y
a d”? 5648.3c 12738.9¢ 44.24¢
Prowl 2+Novino
AP T don 6361.8b 14001.5b 45.26b
Prowl 3+Novino
o 7323.9a 15677.8a 46.62a
Weeding
LSDg,s 263.86 535.02 0.70

Al o Sl re M B A iy Jlel mhaw 55 LSD 03030 ool Ot 55 i O G Bl gl sla Sl
Means followed by similar letters in each column are not significantly different at 5% level of probability according
to LSD test.
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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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Abstract

Background and objectives: Rice is one of the most important cereals and 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 of great
importance 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 yield components and grain yield of two aerobic
Vandana and high-yielding Neda rice varieties under aerobic cultivation conditions.

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

Results: The results indicated that the number of filled grains per panicle and the ability to compete with
weeds of the aerobic variety Vandana were higher compared with the high-yielding variety Neda. The
highest plant height (85.46 cm) and panicle length (18.71 cm) were 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 spacing to 25 and 37.5 cm, the number of panicles m™* reduced
by 8.2% and 19.6 %, respectively. The weeding treatment led to 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
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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.

Keywords: Aerobic rice, grain yield, sowing space, weed dry weight reduction
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