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Effect of Sowing Date and Plant Density on Some Agronomic
Characteristics, Grain Yield and Its Components in Soybean Genotypes in
Moghan Region
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Table 1. Meteorological data in Parsabad in 2007 ans 2008 cropping seasons
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Rainfall Mean Temp. () Esla) Mean Min. RH (%)

(mm) 0 Mean Max. Temp (°C)

Month ole Lemp. (C)
2007 2008 2007 2008 2007 2008 2007 2008 2007 2008 2007 2008

May s 303 9.0 247 227 31.8 29.1 176 163 0.62 0.63 286.7 281.0
June ~ 150 291 254 258 314 318 194 199 064 0.64 238.0 2852
July sbhpe 33 00 275 279 345 343 205 214 059 0.60 310.6  290.0
August et 07 26 255 252 313 313 197 194 067 0.65 262.1 2024
September 4. 4.6 472 181 17.7 249 217 126 13.7 0.68 0.75 191.7 137.0
October ol 337 199 115 113 168 152 7.8 74 074 077 1324 10.0
November AT 631 153 53 6.6 94 108 1.5 25 078 0.80 106.3 114.0
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Table 2. Summary of combined analysis of variance for agronomic characteristics, seed yield and its components in soybean genotypes

S.0.V. @bl amys S, U 3, Sy gl sl gl 53 OO sl 53 4l sldas &l Ao O als s Sles
<o G e
df. Day to Plant height First pod Pods per Seed m™ 100 seed Seed yield
S e maturity height plant weight

Year (Y) Ju 1 163.7™ 45.9™ 25.1™ 82.8™ 6418 300.2™ 1493
Error 1 Vsl 4 220.9 175.53 69.5 50.3 904.7 205.7 183.7
Sowing date (S) S Gl 3 4050.0” 638.5" 128.6° 120.9” 2869.17 88.9" 509618"
Y xS S Ak x b 3 823.7™ 50.2" 45.0™ 49.6™ 53.5™ 60.4™ 28261™
Error2 Y gl 12 900.6 123.0 322 21.8 740.9 228 14943
Genotype (G) 55 2 1616.0" 200.8™ 50.7™ 146.7° 2529.17 76.9" 16229
GxY G55 x Jl 2 693.2™ 105.6™ 32.3™ 12.2 975.6 51.8™ 4271™
GxS G5 X B b 6 832.6™ 127.2™ 46.2"™ 58.5™ 1480.5° 40.1™ 8119°
Y xSxG e 5 Xl b x Jls 6 300.7™ 99.5™ 26.7™ 41.7" 135.4 16.7" 750"
Density (D) S5 2 406.8" 273.8" 75.2" 54.8° 1600.7" 51.6™ 10832
YxD Six J 2 270.8™ 179.5™ 50.8™ 20.2™ 900.5"™ 12.4™ 293™
DxS SLE X SIS 6 185.2™ 101.2™ 40.1™ 37.2" 100.4° 32.6™ 5709"
Y xSxD S5 x 2l sl x L 6 100.7™ 120.7™ 29.8™ 25.3™ 750.6"™ 10.9™ 644™
DxG oS15 X G 55 4 263.3" 93.2™ 20.5™ 43.8" 1000.7™ 54.4™ 2525™
GxY xD WS s x b 4 126.2™ 85.7™ 18.7" 16.9™ 650.2" 28.2" 235™
DxGxS (S5 X 53X S 12 205.1™ 91.1™ 19.2™ 20.7" 692.8"™ 30.9™ 176™
Y xS xGxD (SIS X e 55 X S sl L 12 93.0™ 72.1™ 17.6™ 15.1™ 400.2" 12.6™ 95"
Error 3 Y sl 140 135.6 90.6 23.5 17.7 500.1 18.5 2719
C.V. (%) (1) i 2 - 9.2 9.8 10.2 11.2 15.1 8.2 10.5

* and **: Significant at the 5% and 1% levels of probability, respectively.
ns: Non- significant.
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Table 3. Mean Comparison for effect of sowing date, genotype and plant density on agronomic characteristics, grain yield and its components in

soybean genotypes in Moghan region 2007 and 2008 cropping seasons

‘;A:.««)Ujj) m'y.tu.?)‘ J)&.&&}\iji 33 O sl Gls Ve O &l sldws m'\sajgl&p
nli%rti?y (aiil) (o) S s (+.5) N S
Plant height First pod No. pod per 100 seed No. se%d per ~ Grain
(cm) height (cm) plant weight(g) m yield(kg/ha)
Sowing Date ol &b
15 June sla X0 140a 114.5a 16.83a 41.28a 19.07¢ 4953a 3539a
1 July AT 131b 112.7a 17.09a 38.02a 19.58b 4562b 3371b
16 July Y0 120c 104.4b 13.22b 34.00a 20.99a 4080c 3178b
1 August sla,m e 111d 90.0c 10.81b 22.21b 19.29bc 2665d 2690c
Genotype _uigi}
Hamilton x Esex 123a 107.0a 16.49a 31.44b 20.01a 3772b 3322a
Williams 119b 105.0a 15.20ab 33.83ab 19.90a 4059ab 3137b
L17 115¢ 103.0a 14.03b 35.11a 19.29a 4200a 3111b
Density (plants per mz) o1y
30 120a 103.4b 14.98a 38.21a 19.76a 3439c 3069b
40 120a 103.5b 15.20a 34.67b 19.78a 4160b 3126b
50 120a 107.6a 15.54a 3250.0b 19.66a 4875a 3375a

i s e 5 0 ezl o 53 SUls slatals i 0 3a5T elal p bl o ailie O3 (S115 4760 g2 o 53 ¢ 2 la Sl
Means, in each column, followed by similar letter are not significantly different at the 5% probability level-using Duncan’s Multiple Range Test.
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Table 4. Mean comparison for sowing date x plant density and sowing date X genot;(ipe interactions on number of seed per m” and grain
yield of soybean genotypes in Moghan region in 2007 and 2008 cropping seasons

cLls GJU oSS 5 &l sl als 5 Sas Ll 'CUU o 95 5 &l slaws @il 5 Ses
(2 22 €5 b QLS s 05 568) b LS 5o ¢ S508)
Sowing date Plant density No. seed per Grain yield Sowing date Genotype No. seed per Grain yield
(plant m™) m’ (Kg/ha) m’ (Kg/ha)
RIS 30 5031c 3235b s Y Hamilton x Esex 5519a 3542a
el b :J;— .
40 5234b 3428a Williams 5298b 3290b
15 June 50 5479a 3493a 15 June L17 5161c 3196¢
. 30 4334f 2967c JRAD Hamilton x Esex 4379d 3194c¢
= 40 4690d 3018c¢ o1 Jul Williams 4332d 3175¢
01 July 50 5237b 3237b el L17 4079 2950e
Y0 30 2832h 2625¢ S Y0 Hamilton x Esex 3302f 3085d
= 40 3385¢g 2785d 16 Jul Williams 3054¢g 2872¢
16 July 50 4502¢ 2958¢ wy L17 2924h 2891e
Ry 30 2421j 1943h KNRR Hamilton x Esex 2339i 2358f
40 2683i 2103g 01 August Williams 2970ij 2332f
01 August 50 2760hi 2219f g L17 2191j 2274f

I I nn 5 D ezl o 53 STl (glatals o O a5T el A3l 0 lie O3 6115 o700 gt 2 53 0 2 la ke
Means, in each column, followed by similar letter are not significantly different at the 5% probability level-using Duncan’s Multiple Range Test.

1o

LAY



WAL Jl oF o led Y5-Y dl” 5y 9 g5 (81034 dlxa”

S5k oS (ae S5 BT S ALS 35 Solo e DN oy 5 05> LIS
spe S T slge Lo Corgo 5 4zl 35 Jsle iy sl Ol or ol bl
5, s ST . Eils Jydis ool a5 SolwesleT 5 Lla Ol s Olan 45 adbata
> Hamiltonx Essex <5 55 a8 L s el L Ol dsl o CiST Er

T Loy 0 20 53 6500 (S5 SLle g pie s Bli 65,508
References

Bastidas, A. M., Setiyono, T. D., Dobermann, A., Cassman, K. G., ElImore, R. W.,
Greaf, G. L., and Specht, J. E. 2008. Soybean sowing date: The vegetative,
reproductive and agronomic impacts. Crop Science 48: 727-740.

Beatty, K. D., and Eldridge, I. L. 1982. Soybean response to different planting
patterns and dates. Agronomy Journal 53: 95-98.

Board, J. E., Harville, B. G., and Sayton, A. M. 1992. Explanation for greater light
interception in narrow- row and wide- row of soybean, Agronomy Journal 32: 198-
202.

Board, J. E., and Harville, B. G. 1993. Soybean yield components responses to a light
interception gradient during the reproductive period. Crop Science 33: 777-781.
Board, J. E., and Harville, B. G. 1999. Path analysis of the yield formation process for

late-planting soybean. Agronomy Journal 89: 739-741.

Choukan, R. 1992. Effect of sowing dates on soybean (Gorgan 3) yield. Seed and Plant
7: 32-38. (In Persian).

De Brruin, J. L., and Pedersen, P. 2008. Soybean cultivar and planting date response
to soil fumigation. Agronomy Journal 100: 965-970.

Egli, D. B., and Wen, Y. Z. 1991. Crop growth rate and seed per unit area in soybean.
Agronomy Journal 31: 439-442.

Egli, D. B., and Bruening, W. P. 2000. Potential of early-maturing soybean cultivars in
late planting. Agronomy Journal 92: 532-537.

Ganjali, A., and Majidi Hervan, E. 1999. Effects of planting pattern and plant density
on yield, yield components and morphological characteristics of soybean cv.

Williams in Karaj. Seed and Plant 15:142-1156 (In Persian ).

ale



...‘.fl,:}\;;:tf'@,u;l

Hansen, W. R., and Shibles, R. M. 1978. Seasonal log of the flowering and podding
activity of field-grown soybean. Agronomy Journal 70: 47-50.

Ikeda, T. 1992. Soybean planting pattern to yield and yield components. Agronomy
Journal 84: 923-926.

Johnson, B. J., and Harris, J. A. 1987. Influence of plant population on yield and
other characteristics of soybean. Agronomy Journal 9: 447-450.

Karimi, M., and Ranjbar, G. 1988. Comparison of yield and yield components of
soybean cultivars at different planting date in Isfahan. Iranian Journal of
Agricultural Science 19: 23-35 (in Persian )

Khadem Hamzeh, H. R., Karimi, M., Rezaie, A., and Ahmadi, M. 2004. Effect of
plant density and planting date on agronomic characteristic, yield and yield
components in soybean. Iranian Journal of Agricultural Science 35: 357-367 (In
Persian).

Khajepoor, M. R. 1992. Principles of Agronomy. Isfahan University of Technology
Publication. 412 pp. (In Persian ).

Koocheki, A., Rashed Mohassel, M. H., Nasiri, M., and Sadrabadi, R. 1995.
Physiological basis of crop growth and development. Astan Ghods-e-Razrvi
Publication. 404 pp. (In Persian).

Leffel, R. C. 1961. Planting date and varietal effects of agronomic and seed
compositional characters of soybean. Agronomy Journal 46:267-270.

Majnoon-Hossaini, N., and Yazdi-Samadi, B. 1998. Effect of plant density on seed
yield and yield components in soybean. Seed and Plant 14: 20-29 (In Persian).

Parvez, A. Q., Gardner, F. P., and Boot, K. J. 1989. Determinate and indeterminate
type cultivar response to plant density and planting date. Crop Science 29: 150-157.

Purcell, L. C., Rosalind, A. B., Reaper, D. J., and Vories, E. d. 2002. Radiation use
efficiency and biomass production in soybean at different plant population densities.
Crop Science 42:172-177.

Salahi, F., Latifi, N., and Amjadian, M. 2006. The effect of planting date on the yield
and yield components of soybean(Glysin max L.) cv. Williams in Gorgan region.

Journal of Agricultural and Natural Resource Sciences 13: 17-29. (In Persian).

iV



WAL Jl oF o led Y5-Y dl” 5y 9 g5 (81034 dlxa”

Scarisbrick, D. H., Danicls, R. W., and Alcock, M. 1991. Effect of sowing date on
yield and yield components of soybean. Journal of Agricultural Sciences 97:189-
195.

Shafshak, S. E., Self, S. A., and Sharaf, A. E. 1989. Yield and quality of soybean as
affected by population density and plant distribution. Field Crops Abstracts 42:
4312..

Srivastava, G. P., and Srivastava, V. C. 1996. Varieties and date of sowing of mung
bean (Phaseolus radiate L.) in Bihar Plateau. Journal of Research of Faculty of
Agriculture, Birsa University 8: 17-19.

Truyen, N. Q., Hanh, T. M. N., Andrew, T. J., and Long, D. T. 2004. Effects of
genotype and sowing time on growth of soybean in the mountain region of northern
Vietnam. www.Cropscience.org.au/icsc2004/poster/2/3/488.

Weber, C. R., Shibles, R. M. and Byth, D. E. 1996. Effect of plant population and
row spacing on soybean development and production. Agronomy Journal 58:99-
102.

Wells, R., Burton, J. W., and Kilen, T. C. 1993. Soybean growth and light
interception: response to differing leaf and stem morphology. Crop Science 33:520-

524.

A



