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ABSTRACT 

Planting density influences crop performance and the quality and quantity of 

soybean yield. This study was conducted to evaluate planting density on soybean 

growth and grain yield. In this study, soybean of Dieng cultivar was grown under field 

conditions. The treatment included three different planting density; 15 seeds, 30 seeds 

(control) and 50 seeds per meter. Plant samplings were done weekly from V1 stage 

(first trifoliate) to stage R7 (physiological maturity stage). Soybean plants were 

harvested to determined yield components at R8 (fully maturity stage). There was a 

significant difference (P<0.05) between fresh and dry grain weight when planted at 

different planting density. In this study, differences in the total seed yield was observed 

when planted at different plant densities in crop growth and seed yield which also 

related to crop competition at different population density. Planting density at 30 seeds 

per meter (control) had the highest fresh weight. Soybean planted at 30 seed m-1 was 

found to be an optimum planting density for the soybean.  
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ABSTRAK 

Kepadatan tanaman mempengaruhi prestasi tanaman dan kualiti dan kuantiti 

hasil kacang soya. Kajian ini dijalankan untuk menilai kepadatan tanaman pada 

pertumbuhan kacang soya dan hasil bijirin. Dalam kajian ini, kacang soya daripada 

Dieng kultivar ditanam di ladang. Rawatan ini termasuk tiga kepadatan tanaman yang 

berbeza; 15 biji, 30 biji (kawalan) dan 50 biji bagi satu meter. Sampel tumbuhan telah 

dilakukan seminggu dari peringkat V1 (yang mempunyai tiga daun pertama) untuk 

mengadakan R7 (peringkat kematangan fisiologi). Tanaman kacang soya telah dituai 

untuk komponen hasil ditentukan pada R8 (sepenuhnya peringkat matang). Terdapat 

juga perbezaan yang signifikan (P <0.05) antara berat gandum segar dan kering 

apabila ditanam di kepadatan tanaman yang berbeza. Dalam kajian ini, perbezaan 

dalam jumlah hasil benih diperhatikan apabila ditanam pada kepadatan tumbuhan 

yang berbeza dalam pertumbuhan tanaman dan hasil tanaman yang juga berkaitan 

dengan persaingan tanaman pada kepadatan penduduk yang berbeza. Kepadatan 

tanaman di 30 biji bagi satu meter (kawalan) mempunyai berat badan segar yang 

paling tinggi. Kacang soya yang ditanam di 30 biji m-1 telah didapati ia adalah 

kepadatan tanaman yang optimum untuk kacang soya itu. 
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Chapter 1 

Introduction 

 

1.1 Background 

Soybean is among the major industrial and food crops grown in every continent. It is a 

leguminous can grow in tropics, subtropics, and temperate climates. A by-product from 

the oil production (soybean cake) is used as a high-protein animal feed in many countries. 

Soybean also improves soil fertility by adding nitrogen from the atmosphere. 

 

Spacing is always a concern in planting management. Planting density refers to the 

spacing of plants when grown in the field. In other words, the distance of the plants in 

relation to one another. There was a significantly linear relationship between enhancing 

plant density and reducing size and this relationship occurred for each cultivar (Cushman 

et al., 2002). 

 

Soybeans always give higher yield in narrow row spacing if weeds and pathogens are 

managed properly. Narrow rows have a yield advantage because of efficient light 

interception throughout the growing season and achieve canopy closure faster. Soybean 

canopy is a function of row spacing, seeding rate and environmental conditions.  
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The relative equidistant plant distribution leads to increased leaf area development and 

greater light interception early in the season. This increases crop growth rate, dry matter 

accumulation, and seed yield.  

 

The use of narrow row spacing compensates canopy closure which is critical for sunlight 

capture. To obtain the benefits of soybean, this experiment necessary to be conducted 

so we can determine the optimum plant density for the maximum yield production of 

soybean under tropical environment. 
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1.2 Justification and Problem statement 

Optimum planting distance must be appropriately apply in each planting system. Planting 

at different population density will cause plant to compensate for seed yield adjustment 

through changes in growth performance. 

 

 

1.3 Hypothesis and Objective 

HO: There are no significant differences in total seed yield when planted at different plant 

densities. 

HA: There are significant differences in total seed yield when planted at different plant 

densities 

Objectives of this study are:  

 to determine the effect of plant density on crop growth performance and seed yield  

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

25 
 

REFERENCES 

 

Ball, R.A.Purcell.L.C, Vories, E.D. 2000. Short-season soybean yield compensation in 
response to population and water regime. Crop Sci.40, 1070-1078. 

 
Bilal Ahmad Lone, Badrul Hasan, Amarjeet Singh, Haq S. A. and N. R. Sofi. 2009. Effects 

of seed rate, row spasingand fertility levels on yield attributes and yield of soybean 
under temperature condition. J. Agric. Bio. Sci. 4, (2), 19-25. 

 
Board J.E., Harville B.G. 1996. Growth dynamics during the vegetative period affects yield 

of narrow-row, late-planted soybean. Agron. J. 88: 567–572. 
 
Board J.E., Kamal M., Harville B.G. 1992. Temporal importance of greater light 

interception to increased yield in narrow-row soybean. Agron. J. 84: 575–579 
 
Bullock, D., S. Khan, and A. Rayburn. 1998. Soybean yield response to narrow rows is 

largely due to enhanced early growth. Crop Sci. 38:1011-1016. 
 
De Bruin, J.,and Pedersen. 2008a. Soybean seed yield response to planting date and 

seeding rate in the Upper Midwest. Agron. J. 100:696-703. 
 
Cushman K.E., T.E. Horgan, D.H. Nagel, and P.D. Gerard. 2002. Planting density affects 

pumpkin size and weight but not yield. Annual Report of the North Mississippi 
Research & Extension Center, Miss. Agric. & For. Expt. Sta. Info. Bull. 386. pp. 
282-283. 

 
Costa J.A., Oplinger E.S., Pendleton J.W. (1980): Response of soybean cultivars to 

planting patterns. Agron. J., 72: 153–156. 
 
Cox, W.J., and Cherney J.H.. 2011. Growth and yield responses of soybean to row 

spacing and seeding rates. Agron. J. 103:123-128. 
 
Donald, C. M. 1963. Competition among cropsand pasture plants. Adv. Agron. 15:l-118. 
 
Egli, D.B. 1988. Plant density and soybean yield. Crop Sci. 28:977-981. 



© C
OPYRIG

HT U
PM

26 
 

 
Elmore, R.W. 1998. Soybean cultivar responses to row spacing and seeding rates in 

rainfed and irrigated environments. J. Prod. Agric. 11:326-331. 
 
Herbert S.J., Litchfield G.V. 1982. Partitioning soybean yield components. Crop Sci. 22: 
 1074– 1079. 
 
Heatherly, L.G. and Elmore, R.W. 2004. Managing inputs for peak production. In: 

Boerma, H.R. and Specht, J.E. (eds) Soybean: Improvement, Production, and 
Uses, 3rd edn. Agronomy Monograph 16. ASA, CSSA, and SSSA, Madison, WI, 
USA, pp. 451-536. 

 
Hoeft, R.G., Nafziger E.D., Johnson R.R, and Aldrich S.R. 2000. Soybean as a crop. In: 

R.G. Hoeft et al. (ed.) Modern Corn and Soybean Production. R.R. Donnelley and 
Sons, Chicago, IL. p. 31–59. 

 
Johnson, R.R. 1987. Crop management. In: Wilcox, J.R. (eds) Soybeans: Improvement, 

Production, and Uses. 2nd ed. ASA, CSSA, and SSSA, Madison, WI. p. 355–390. 
 
Liu X.B., Jin J., Wang G.H., Herbert S.J. 2008. Soybean yield physiology and 

development of high-yielding practices in Northeast China. Field Crops Research, 
105: 157-171. 

 
Myers R.L., Brun W.A., Brenner M.L. 1987. Effect of racemelocalized supplemental light 

on soybean reproductive abscission. Crop Sci. 27: 273–277 
 
Oplinger, E.S., and Philbrook B.D. 1992. Soybean planting date, row width, and seeding 

rate response in three tillage systems. J. Prod. Agric. 5:94-99. 
 
Shibles, R.M., and Weber C.R. 1966. Interception of solar radiation and dry matter 

production by various soybean planting patterns. Crop Sci. 6:55–59. 
 
Taylor, H.M. 1980. Soybean growth and yield as affected by row spacing and by seasonal 

water supply. Agron. J. 72:543-547. 
 
Weber, C.R., Shibles R.M., and Byth D.E. 1966. Effect of plant population and row 

spacing on soybean development and production. Agron. J. 58:99–102. 



© C
OPYRIG

HT U
PM

27 
 

 
Weiner, J. and S.C. Thomas. 1986. Size variability and competition in plant monocultures. 

OIKOS. 47:211-222. 
 
Wiggans, R.G. 1939. The influence of space and arrangement on the production of 

soybean plants. Agron. J. 31:4:314-321. 
 
Young, B.G., Young J.M., Gonzini L.C.,. Hart S.E,. Wax L.M, and. Kapusta G. 2001. Weed 

management in narrow- and wide-Row glyphosate-resistant soybean (Glycine 
max).  Weed Tech. 15:112-121. 

 

 

 

 

 

 

 

 

 

 

 

 

 


	1. COVER JILID
	2. MUKA DEPAN arif
	3. fyp



