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Introduction

Rice (Oryza sativa L.) is one of the most important crops cultivated in Iran and in particular, North of the
country. In recent years, reduced rainfall and adverse conditions of ground and surface waters has raised
concerns about the feasibility of flooded rice cultivation method. On the other hand, yield loss by weeds under
aerobic conditions is greater compared with the flooded systems, as weeds will emerge simultaneously with rice
plants. Despite the more difficult weed management in aerobic rice as well as the limitations in its consequent
cultivation in the same field, aerobic rice cultivation system still remains a feasible strategy to achieve
sustainable production of rice under the inevitable adverse climatic conditions in the future. Therefore, the
present study was carried out with the aim of evaluating the effect of various chemical management methods on
weed control as well as growth characteristics of two rice cultivars of Neda and Fajr under aerobic conditions.

Materials and Methods

The experiment was conducted as a strip plot with three replicates at Dasht-e- Naz field, Sari in 2020-2021.
Treatments included two cultivars (Neda and Fajr) and 10 levels of weed management including 1- bispyribac
sodium (Novino) herbicide, 2- pendimethalin (Prowl) + bispyribac sodium (Novino) herbicides, 3-
pendimethalin (Prowl) + bispyribac sodium (Clean Weed) herbicides, 4- pendimethalin (Stomp) + bispyribac
sodium (Novino) herbicides, 5- pendimethalin (Stomp) + bispyribac sodium (Clean Weed) herbicides, 6-
pendimethalin (Prowl) + bispyribac sodium (Clean Weed) + bispyribac sodium (Clean Weed) herbicides, 7-
pendimethalin (Prowl) + bispyribac sodium (Clean Weed) + bensulfuron methyl (Londax) herbicides, 8-
pendimethalin (Prowl) + bispyribac sodium (Novino) + bispyribac sodium (Novino) herbicides, 9- weed-free and
10- weedy check. In weedy checks, weeds were allowed to grow until the end of the growing season. Pre-
emergence herbicides of Prowl and Stomp were sprayed 2 days after sowing. Also, Clean Weed and Novino
herbicides were applied 21 days after sowing. Finally, 35 days after sowing, Clean Weed, Novino and Londax
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herbicides were sprayed in three-times application of herbicide treatment. Spraying was carried out using a
chargeable Matabi knapsack sprayer equipped with a 8003 flat fan nozzle, calibration volume of 200 L ha and
200 KPa pressure. In order to determine the growth characteristics of rice including dry weight, leaf area index
and plant height, sampling was done at certain time intervals. Also, dry weight of weeds in each plot was
recorded at the mentioned intervals.

Results and Discussion

The greatest plant height in Neda and Fajr was respectively 83.1 and 67.8 cm, which was observed in the
weed- free treatment. The plant height varied from 56-73 cm in Neda and 41-60.5 cm in Fajr cultivar in different
herbicide treatments. Also, plant height in weedy check in both Neda and Fajr cultivars was significantly lower
than other treatments. In both rice cultivars and after the weed- free treatment, the greatest plant height and least
time to 50% maximum height was recorded in three- times herbicide application treatments. In the weed- free
treatment, leaf area index of Neda and Fajr cultivars reached its peak 71 days after sowing (both at the same
time), and was 4.2 and 3.7, respectively. Three- times application of herbicides was ranked next after the weed-
free treatment with leaf area indices of 3-3.2 in Fajr and 3.3-3.6 in Neda cultivar. Taking into account the weedy
check, weed- free and herbicide treatments, the dry weight of Fajr cultivar ranged from 583.4 to 1640.6 g m?,
whereas these values in Neda varied between 1121.9 to 1968.4 g m=. The results of this study showed that the
most common weeds found in the field were velvetleaf (Abutilon theophrasti Medik.), musk melon (Cucumis
melo L.), common purslane (Portulaca oleracea L.), barnyard grass (Echinochloa crus-galli (L.) P.Beauv.) and
bermuda grass (Cynodon dactylon (L.) Pers.). Weed dry weight in weedy check and in the second place, single-
herbicide application treatment was higher and increased more rapidly compared with other treatments. The
increase in the dry weight of weeds in Fajr was higher than Neda cultivar. Also, next to the weed-free treatment
with 5607 kg ha, grain yield was the highest when Prowl+ Novino+ Novino (4994 kg ha') and Prowl+ Clean
Weed+ Clean Weed (5029 kg ha'') treatments were applied.

Conclusions

Based on the results obtained from this study, cultivation of Neda cultivar as well as three-times application
of herbicides (application of pre-emergence herbicide followed by two- times aaplication of a post-emergence
herbicide) is recommended to improve the grain yield of rice under aerobic system.
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Table 1- Analysis of the soil surface layer (0-30 cm)

Electrical conductivity pH of saturated

Total neutralizing value

Organic carbon Available phosphorous

(dS.m?) paste (ds.m™) (%) (ppm)
135 7 2 175
Texture silt (%) Clay (%) sand (%) Available potassium
(ppm)
2 P9 32 36 540
Clay loam
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Table 2- Properties of the herbicides applied during the present study

Recommended field rate  Application method Common name Formulation  Trade name
10 g ai.ha? Post-Emergence Bispyribac sodium SC 10% Novino
25 gai.ha? Post-Emergence Bispyribac sodium SC 40% Clean Weed
1360 g ai.hat Pre-Emergence Pendimethalin CS 45.5% Prowl
990 g ai.ha? Pre-Emergence Pendimethalin EC 33% Stomp
45 g ai.ha? Pre-Emergence Bensulfuron methyl DF 60% Londax
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Figure 1- Dry weight of weeds in Neda (a) and Fajr (b) rice cultivars under aerobic conditions
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Figure 2- Plant height of Neda (a) and Fajr (b) rice cultivars under aerobic conditions
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Table 3- Parameter estimates obtained from the fitting of three-parameter sigmoidal model to rice plant height data under
aerobic conditions
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Values in prantheses denote standard error

Fajr Neda

Treatment Amax B tso Amax B tso

(cm) (d) (cm) (d)

Weedv check 332 212 571 403 19.7 555
y (25) 45 (63) (25 (27) (38)

Clean Weed 419 229 546 56.9 188 53.1
(2.8) (6.3) (6.3) (2.8) (2.0) (2.0

45 169 539 653 16.1 52.6
Stomp + Clean Weed @7 @7 (3) (24 (15 (36)
Prowl + Novino 465 186 537 645 147 52.0
(2.3) (23) (5.1) (22) (18 (27

49.1 189 526 65 152 517
Prowl + Clean Weed @0) &7 7 22) (23) (3.2)

604 201 521 703 153 515
Stomp + Clean Weed+ Clean Weed 35 (30) (4.6) 23) (21 (29
59.1 16.6 49.9 715 155 50.9
Prowl + Clean Weed + Londax 3G1) (24) (59 @B7) (23) (28)
. . 59.7 16.7 49.7 722 152 509
Prowl + Novino + Novino 28) (40) (44) 39) (22) (23)
60.6 17.0 49.1 733 157 504
Prowl+ Clean Weed + Clean Weed 20) (36) (47 G7) (22 (28)
Weed-free 67.8 16.1 487 831 170 50.1
(22) (29 4.9 43 (24) (3.0

G glis)l yiSlas 10)3 O & sy loj 50 d50 alas )3 o D0 (£las,) ESTus :Amax

Amax: maximum height; b: slope at tso; tso: time to 50% maximum height

DS JLSa 40 p,55 LS YA  FVY/A L s g oS
(o =0 JS5) 55,8 adgs 1y aily 5, Sles

VAN sy oS Himg S+ g slaiSile 28
YAOAIY) 5y cade as odg ] aalis a coms (6 3 p,S5kS
aS Jbyd g ol ped 3)Slas (0158 1o Y L (LS )3 p)SelS
Y5 5ym e a odg ] sals 4y Cond g lS A e G 3,18
by sl jldls o daw 0,8 b ioliel ) 5 Sles oy
(o i Sl Bis 5 jn il ollas e b 15 Juob
3y Sdas Slas g 03)S paly8 iy olS Wby capa 1y oolio laxe
Copde glaghy) 31 (cw)p g3 b Jolbs bajlos cpl > &l
Sl S g Siler @y o)) Cluogad e gladile
o oS e )8 )3 g S (g e (2L
13 oamlie olio (sdigh 5Bl 5 olio (s + oSl
(Hejazirad et al., 2023)

dila o Slac

9 by 0ol 31 Lpas oS ol ylis Luillg as o0 ol
L) (<0.01) oy Hlo ime wily 5,Sloe  jyb cale Cypio
LS 10 £S5 LS VAV dadn 15 18 3 S (Bloauis oaly L
P35S OYAEIN Ll (63,8Mos 105 68 091 128 05 1 St
LS 53 2 S kS YAV Ll (69,8 126 05, 9 )l 5
115 08 odelcund ol & a5 b (=0 ISS) 65,8 aJg
G590 5o slacile b i) 3 sl (g3 la S S
b b 08y ) S 65V 3 Slae 4y iyl (pl g 29,

Ot LS 3 oSS OF VA Ly (iwd (g Jlowd
oS+ Jom oS ile lajlos o 53 2)5 A 1) aily 3 Sles
5299 + ggh + Jon (USe )3 p)T5hS B YAV) g (S +ag
oSl +ag e S gy (HSe 3 )5 LS FAAYYY)
Ay el dng S gl (LS )3 0S5k FAMIF)
O Jl e 45 > Syindie jobooy (S 3 S okS FAZA/D)
Wbl 308 5 by el + Guogtil (slajloss g bS8 s



VFoF (Ll oF 0lodd A aler (((5,5LaS golivo 5 pale) ol pl HLS cblis gloirgy  YYY

b o a
4 v 4
x
3 34 3 1
E g’
s $
S 2 5 2
E -
3 8
- -
14 1
0 0
0 0
Days after sowing Days after sowing
¢ ——— il Weedy check
O ———- ol Clean Weed
AEREE R Sty el ¥ g Stomp+ Clean Weed
PR s ggt Jars Prowl+ Novino
sy G iy Prowl+ Clean Weed
B ol s K ces o Stompt Clean Weed+ Clean Weed
[ JUPNRRRESSS P (U 7 T TP S Py Prowl+ Clean Weed+ Londax
[ U SOV F T N Y Prowl+ Novino+ Novino
A o m M a s W s, Prowlt Clean Weedt Clean Weed
v e Weed-free

S5lor Ll 4> 528 (0 9 13 (W o) 0 S 2 e b L Y S
Figure 3- Leaf area index of Neda (a) and Fajr (b) rice cultivars under aerobic conditions
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Table 4- Parameter estimates obtained from the fitting of three-parameter Gausian model to rice leaf area index data under
aerobic conditions
Ao sline gllad Sily gl J51 ol
Values in prantheses denote standard error.

Fajr Neda
Treatment

reatmen A B E(ljg)o Ana B E(lj())o
13 239 66.2 14 254 689
Weedy check 0.1) (25 (36) (0.1) (26) (34)
Clean Weed 17 277 698 19 274 693
(0.1) (34) (3.0) (0.1) (2.9) (3.8)
21 277 687 22 276 683
Stomp + Clean Weed ©02) (31 28 (01 (29 (36)
Prowl + Novino 21 284 69.7 24 282 685
0.2) (33) (2.9 0.2) (34) (3.0
23 283 693 28 264 706
Prowl + Clean Weed 02) (38 (34) (02 (28 (25)
30 263 714 33 260 711
Stomp + Clean Weed + Clean Weed 02) (29) (26 02) 24) (32)
3.0 262 718 34 259 709
Prowl + Clean Weed + Londax 02) (24) (25) 02) (4) 22
. . 32 262 718 35 259 713
Prowl + Novino + Novino 02) (26) (26) 02) (22) (35)
32 263 720 36 258 711
Prowl + Clean Weed + Clean Weed 02 (26 (2) 02 (22 (0)
37 263 714 42 269 716

Weed-free 02 (26) (30) (02 (27) (34)

Sy e (23l 1 & sy oloj £100 4100 dais 1> s D o5y laws (a3 ls Slas :AMax
Amax: maximum leaf area index; b: slope at tioo; tico: time to 100% maximum leaf area index
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Figure 4- Dry weight of Neda (a) and Fajr (b) rice cultivars under aerobic conditions
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Table 5- Parameter estimates obtained from the fitting of three-parameter sigmoidal model to rice dry weight data under
aerobic conditions
b e slee glas by gl S50 palie
Values in prantheses denote standard error.
Fajr Neda
Treatment Amax tso Amax tso
-2 B -2 B
(9. M) (d) (9. m) (d)
5834 178 56.0 11219 179 554
(51.0) (35 @7 (73.2) (34) (45)
8876 163 584 14326 196 58.2
(59.8) (25) (3.3) (722) (5.0) (7.4
10895 178 554 15995 186 57.3
(55.5) (35) 4.7 (70.6) (4.0) (5.6)
1090.1 172 542 1623.7 185 57.0
(63.4) (3.6) (4.7 677y @7 (2
11455 180 55.1 16775 17.7 5538
(66.2) (4.0) (5.4) (432) (34) (@45
13240 202 610 17764 17.7 5538
(62.6) (3.8) (5.9) 475) (34) @1
14185 204 621 17955 18.1 56.2
(585) (3.9) (6.2) (442) (28) (3.8)
14208 18.0 56.0 1818.2 183 56.7
(60.2) (3.6) (4.9) (435) @7 (1)
14279 179 5538 1826.7 183 56.6
(61.5) (3.6) (4.9 (57.2) (3.9 (5.3)
16406 17.7 59.1 19684 16,5 53.9
(576) (3.2) (4.5 (66.3) (3.0) (3.8
S 59 s 0o pd O 4y Gday oloj 150 d50 abas )3 o D« SKiiS (55 ST Amax

Amax: maximum dry weight; b: slope at tso; tso: time to 50% maximum dry weight
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Figure 5- Effect of rice cultiar (a) and herbicide treatments (b) on grain yield under aerobic conditions
Similar letters indicate non-significance at p<0.05.
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