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Effect of planting arrangement on lodging and yield in rice (Oryza sativa L.) cultivars
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ABSTRACT

In order to investigate the effect of planting arrangement on lodging and yield in rice cultivars, a split plot
experiment based on randomized complete blocks design was conducted in four replications. The main plot was
five rice cultivars (Tarom Mabhalli, Tarom Hashemi, Tarom Deylamani, Tarom Langrudi and Sang Tarom) and
three plant density (40, 80, 120 plant. M) were design as sub-plot. The lowest total spikelet’s and sterile
spikelet’s were obtained in Tarom Langrudi and the lowest tiller number per hill and panicle number.m? were
produced in Tarom Mabhalli and Sang Tarom, respectively. Shortest length of first, second and third internode and
biggest third internode diameter and also the least plant height were obtained in Tarom Langrudi. As a result the
most lodging resistance and the least lodging index for third and fourth internode were produced in Tarom
Langrudi. Total tiller numbers were decreased with increasing of plant density but in this case the panicles
numbers were increased significantly. Node number, the length first, second internodes, the fourth internode
diameter and also the third, fourth internode bending movement were decreased with increasing plant density.
Minimum lodging index in the third and fourth internodes were produced in 80 plants per m?. Interaction of
variety and planting density had significant effect on all agronomical traits and morphological characteristics that
related to lodging traits. Therefore, there were significant differences between different rice cultivars in different
planting arrangement.

Keywords: Bending moment, Breaking resistance, Lodging index, Planting density, Rice.
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Table 1. Description of climate parameters and soil properties in Babol region and description of name, origin and
other characteristics of rice cultivars in the experiment

Site Min. temp. Max. Mean. temp. Evaporation Rain Mean humidity Mean
(°C) temp. (°C) (°C (mm) (mm) (%) sunshine hours
Apr. 10.8 18.6 147 63.2 99.3 77 123.6
May 16.4 24.8 20.6 85.9 41.4 78 140.9
Jun. 19.9 27.8 238 121.8 24.6 80 232.8
Jul. 223 30.7 26.5 130.2 39.6 79 203.0
Aug. 225 331 27.8 142.3 114 76 2325
Sep. 21.6 31.0 26.3 113.9 88.5 65 193.0
Mean 15 years 18.5 26.9 32.2 120.8 93.4 775 182.7
Soil properties Depth (cm) Texture EC (dSm™) pH m%{tgearn(loz) Phé);gr'\l/(l))rus P(EEFS,K}IL;m
Babol region 0-30 Clay loam 0.8 7.94 3.38 23 100
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3. Prostrate Tester
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Table 2. Mean square of plant height, seed yield and yield components in different planting densities in five rice

cultivars

Mean square

S.0.V. DF L 1000 grain Panicle Numb.er of Total number Tiller Plant
Grain yield weight number/m? sterile of per hill height
spikelet’s/panicle  Spiklete/panicle
Replication 3 9060.99™ 1.02 10058.44™ 6.15 451.88 3.15 59.52"
Cultivar (C) 4 203837.55™ 23.27 1567.30™ 1012.79™ 1388.23" 12.077  1249.197
Error 12 1229.04 291 555.58 3.72 245.18 0.82 6.73
P'am(zins'ty 2 8009.51" 227" 23822.45™ 472" 127.77° 57977 248"
CxP 8 9334.87" 6.19™ 308.67" 30.94” 798.02" 4947 133997
Error 30 494.11 1.29 160.85 9.15 202.51 1.02 15.27
CV (%) - 3.59 4.15 3.78 21.57 12.86 16.16 2.54

*and ** shows the significant differences at 5 and 1 (%) levels, respectively
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Table 3. Interaction effects of planting densities on rice seed yield and yield components

Cultivar Plant Density (plants.m?) Grain yield (g.m?) Panicle number.m? Tiller number per hill
40 772.50 273.75 6.75
Tarom Mahalli 80 684.25 308.50 4.50
120 740.75 363.00 3.62
40 453.00 278.75 8.83
Tarom Hashemi 80 500.75 324.75 7.99
120 430.75 36050 5.33
40 658.75 351.00 9.50
Tarom Deylamani 80 728.75 381.00 6.50
120 553.75 409.25 5.37
40 737.00 338.50 5.62
Tarom Langrudi 80 754.50 363.50 8.00
120 642.50 393.50 3.81
40 515.00 267.75 8.12
Sang Tarom 80 485.75 286.25 5.75
120 505.00 328.25 3.87
LSD 43.22 18.32 1.964

Means were compared based on LSD test at 1 and 5 levels.
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Table 4. Mean square of morphological traits depending to lodging under planting densities in rice different cultivars

Sou_rce_ of Internode length Internode diameter Intemo_de lodging Internode lodging Internode lodging index
Variation DF resistance movement
First Second Third  Fourth  Third Fourth Third Fourth Third Fourth Third Fourth
Replication 3 6.89 3.85 2.37 5.43 1837  1.35%* 193 % 3.89  165779.83 ** 196237'08 3460.37 2269.14
Cultivar (C) 4 306537 10420" ° 9360™ 2327 372+ 111;79 153488 691322.42 ** 880ii5'23 142&29'24 104349.63**
Error 12 11 2.48 2.57 4.24 0.66 0.81 0.43 3.17 67306.13 133798.44 2788.01 1927.35
Plant density (P) 2 3512 4028 2%;09 879" 0247 1.94* 0.98* 5.1*  477552.81 ** 6903‘1051 5495.29 * 9895.51 **
*x ”x * ”x ”x 202057.87
CxP 8 46.06 19.85 12.68 32.27 0.54 0.78 ** 4281 ** 37.73** 114834.19 ** o 29190.78 ** 6041.91 **
Error 30 5.75 4.48 4.38 5.001 0.05 0.19 0.33 2.06 15475.47 40630.22 1619.36 1092.89
CV (%) 5.49 6.69 7.55 11.04 4.09 6.58 8.85 14.38 9.06 10.50 15.44 14.85

*and ** shows the significant differences at 5 and 1 (%) levels, respectively
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Table 5. Interaction effects between cultivar and planting densities on morphological traits depending to lodging in rice

Cultivar Dzlr?giy Internode Length (cm) Internode Diameter (mm)
hill.m First . Number of Third
( ) Second Third Fourth Internode Fourth
Tarom Mahalli 40 37.25 32.50 31.25 27.60 5.44 5.44 7.06
80 39.37 33.25 27.50 20.60 4.57 4.57 551
120 41.50 33.00 27.12 23.50 5.72 5.72 6.25
40 56.25 41.00 28.77 15.90 5.80 5.80 7.18
Tarom Hashemi 80 49.75 33.37 28.12 18.87 6.10 6.10 7.02
120 48.37 32.87 27.12 16.50 5.58 5.58 6.08
40 48.75 32.37 30.62 20.45 5.41 541 5.95
Tarom 80 38.50 4,97
Deylamani 28.50 25.12 18.87 497 5.60
120 44,75 31.87 29.12 18.75 5.69 5.69 6.08
40 39.62 27.62 25.20 18.75 6.20 6.20 6.79
Tarom 80 37.25 26.87 26.07 22.00 6.42 6.42 6.81
Langrudi
120 39.87 38.75 23.25 15.00 6.02 6.02 6.38
40 42.75 31.37 29.37 22.25 6.28 6.28 7.68
SangTarom 80 46.50 28.75 26.62 19.80 6.14 6.14 7.54
120 43.62 32.50 30.45 24.87 5.41 5.88 6.86
LSD 4.663 4.116 3.022 4.349 497 0.4348 0.8476

Means were compared based on LSD test at 1 and 5 levels



VAR YYAA Lo o) 65leds e 8,90 ¢yl 2ly5 ol pole

Table 6. Interaction effects of cultivar and planting densities on lodging resistance, bending movement and bending index

Inrice
Cultivar Plant Density bending index (%) bending movement (g.cm) lodging resistance (g.stem)
Internode 3 Internode 4 Internode 3 Internode 4 Internode 3 Internode 4
40 267.20 227.2 1802.70 2486.00 6.82 11.02
Tarom Mahalli 80 326.00 167.00 1240.70 1793.50 4.18 11.68
120 24450 201.00 1067.00 1551.70 4.37 7.75
40 536.00 372.70 1967.00 2554.70 3.68 6.81
Tarom Hashemi 80 364.70 317.70 1745.70 2413.00 4.78 7.61
120 351.00 424.70 1457.50 1968.00 412 455
40 158.00 208.00 1174.20 1756.20 7.43 8.43
Tarom Deylamani 80 201.70 189.70 1016.50 1573.70 5.00 8.28
120 341.00 272.70 1117.20 1596.20 3.25 5.81
40 139.20 122.50 1172.70 1644.70 8.44 13.47
Tarom Langrudi 80 133.70 147.70 1230.50 1825.50 9.21 12.42
120 65.70 74.30 1199.50 1591.50 8.37 21.47
40 247.25 189.70 1535.25 1979.20 6.32 10.51
Sang Tarom 80 180.75 176.00 1514.5 2165.50 8.37 12.32
120 351.00 246.50 1266.5 1881.00 3.65 7.72
LSD 78.25 64.50 241.9 392.0 1.117 2.791

Means were compared based on LSD test at 1 and 5 levels
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