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ABSTRACT 
Inorder to study the effets of row number and the space between narrow-spacing row and 
wheel spacing in summer planting of soybean, experimental variety of jk ,an experiment 
was performed at summer 2010 in research center of Dashte naz, Sari. The experiment was 
split factorial design on the base of complelet randomized block design with 4 
replications.wheel spacing in twolevels(40 and 50 centimeters )were as the main factor and 
the number of planting rows in three levels (2,3 and 4 planting rows) as factorial were the 
subsidiary factor. The number of subsidiary branch for row spacing of 30 centimeters 
became 7.6 percent more than row spacing of 20 centimeters. Grain yield for row spacing of 
20 centimeters was 7.5 percent more than 30 centimeters that was due to 1.3 percent 
increase of 1000-seed weight.grain yield had increasing trend with increasing the number 
of planting row from 2 to 4 in the rate of 7.2 percent that was due to increasing pod length 
of subsidiary branch(2.2 percent) and increasing the pod number of subsidiary 
branch(13.7 percent).Maximum harvest index was achieved for double planting row 
number amnd also wheele spacing of 50 centimeters with 2 rows of planting. Maximum 
grain yield was achieved for wheele spacing of 50 centimeters with 2 rows of planting. 
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INTRODUCTION 

 

 Statistics of Food and Agricultur organization (FAO) indicating that 22% of african population, 27% of 

distant east populatin, 21 % of Latin America population and 11% of near east population is comprised of 

hungries (Adams, 1998). Onr way for increasing food production is using foods with plant origin(because of 

decreasing energy price in primary steps of food chain) (Agricultural data bank, 1996). Soybean is very 

important because of high oil and oil production in area unit (Board, 1990; Board, 1996). It has different grass, 

oil, food and industry consumption (Boerma, 1982). It is used as green fertilizer and alternative planting in 

agronomy. Soybean Prandium is a protein source to mix with the other fodder and fowl meal. Soybean grain has 

16 to 24% oil and 35 to 50 % protein (Boquet, 1990; Bullock, 1998). 

 The distance between planting rows and distance between plants on planting rows, determines useable 

growth space of every bush and therefore the achievable yield (Cordonnier, 1983). Invariable spread of bushes 

in closer rows of planting leads to efficient use of source and delay in time of intra spice competition which lead 

to better diffusion of light in plant population and will augment net absorption of light (Cooper, 1997; Dadkhah, 

1997). Nelson and Renner (1999), reported that planting of soybean in narrow-spacing rows of 7.5 Inch in 

relation to wide rows of 30 Inch, is resulted in better struggle with weeds and increasing grain yield (Duncan, 

1988). Carter(1979, Qayyum et al (1987) found that more yield of is achieved from soybean by narrow-spacing 
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rows (Ghorbani, 1989; Hashemi Dezfouli, 1996). Heathery (1988), expressed that planting of soybean in low 

planting space, results in increasing the yield of grain (Heartherly, 1988). With regard to strong dependence of 

Iran about oilseeds and little researches specially in planting pattern with narrow spacing rows of planting in 

different climate of country, this experiment is as the most important study in Iran that has investigated the 

effects of narrow spacing rows, mechanization distances and number of planting row jointly in order to achieve 

maximum yield in summer planting. 

 

MATERIALS AND METHODS 

 

 In order to study the effects of planting pattern with narrow spacing rows and wheel spacing on 

morphological traits, yield and yield component of soybean, variety of ask in summer plantation culture 

inMazandaran, an experiment was Carried out at summer 2010, in Dashtenaz research station of Sari with 

latitude of 36 degree and 37 northern min and longitude of 53 degree and 37 eastern min with 16 meters height 

from sea surface. Soil texture of experiment location was loamy and PH=7.36.Mean temperature during 

vegetative period was 24.64 centigrade degree, rainfall rate was 84.7 millimeter and relative humidity was 71.4 

percent. Experiment was performed as factorial split on the base of complete randomized block design in 4 

replications. In this study,whell spacing(distance that is repeated after every few rows of planting consecutively 

for passing the wheel of machinery) in two levels (40 and 50 centimeter) were as the main factors and row 

spacing factor in two levels (20 and 30 centimeter) as factorial were accounted as subsidiary factors. At early 

Jun of 2010, complete operation of preparing farm include plough with Moldboard Plow, disk and leveling and 

fertilizing in the rate of 80 kilograms super phosphate triple and 50 kilograms potassium sulfate per hectare were 

performed . Then the farm was divided in to 4 replication and each replication was divided in to 12 equal plot. 

Soybean seeds were inoculated with Rhizobium Japonicum bacterium and seed planting was performed in 

6/Jul/2010 by hand and after two steps of thinning plants distance on row was fixed as 8 centimeters. Irrigation 

was carried out as raining form in three steps of germination, middle of vegetative growth and early flowering. 

Statistical data were analyzed by Mstatc and mean comparison was performed with multi side test of Duncan at 

probability level of 5% and 1%. 

 Figure1- one sample treatment design(A2,B1,C3: wheel spacing of 50 centimeters in row space of 20 

centimeters in quadruple planting row) 

 

 
 

RESULTS AND DISCUSSIONS 

 

Namber of subsidiary branches: 

 This trait became significant under effect of wheel spacing, row spacing, wheel spacing in row space at the 

probability level of 0.05 and under effect of wheel-spacing in number of planting row at the probability level of 

0.01(table 1).Subsidiary branch for wheel spacing of 50 centimeter was 5.2 percent more than wheel spacing of 

40 centimeters. Row space of 30 centimeters with 0.19 difference indicated significant priority in relation to row 

space of 20 centimeters. Maximum number of subsidiary branch under reciprocal effect of wheel spacing in row 

space was achieved for wheel spacing of 50 centimeters in row space of 30 centimeters(2.86)and its minimum 

(2.49) was achieved forwheel spacing of 40 centimeters in row space of 20 centimeters. Underdouble effect of 

wheel spacing in number of planting row, maximum number of subsidiary branch with the mean of 2.83was 

achieved for wheel spacing of 50 centimeter in the number of double planting row and its minimum was 

achieved with the mean of 2.48 for wheel spacing of 40 centimeters in number of quadruple planting 

row(table2).Khajeh poor (1986), board(1990),bullock(1998)and costa(1980) expressed that with increasing 

distance between and within row, the number of subsidiary branches is increased (Costa, 1980; Parker, 1981). 

 

Pod number per bush: 
 This trait indicated significant difference under effects of wheel spacing in number of planting row and row 

space in planting row number at the probability level of 1%(table 1).Such that maximum pod number per bush 

under effect of wheel spacing in row space ,was achieved for wheel spacing of 50 centimeters in row space of 

30 centimeters (68.30) and its minimum value was achieved for wheel spacing of 50 centimeters in row space of 

20 centimeters(63.39).Also under reciprocal effect of wheel spacing in number of planting row, wheel spacing 

treatment of 40 centimeters in number of double planting row, had highest pod number (70.42) and wheel 

spacing of 50 centimeters in double planting row had the minimum number of pod per bush (61.84) with 
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difference of 8.58.comparing the means of spacing between planting rows indicates that maximum number of 

pod was achieved for row spacing of 30 centimeters and its minimum was achieved for row space of 20 

centimeters in number of triple planting row that was 68.14 and 61.18 respectively(table 2). 

 Results of bullock's researches(1998), khajeh pour(1986)indicated that high density of plants or in the other 

word,in close distance between and within rows ,the number of pod per bush was less and with increasing 

distance between and within rows, the number of pod is increased (Onesutrisno, 1985; Costa, 1980; Qayyum, 

1987). 

 

1000-seed weight: 

 This trait indicated significant difference under effect of row space, wheel spacing in row space,number of 

planting row, and also wheel spacing in the number of planting row at the probability level of 0.05(table 1). 

 Such that row space of 20 centimeters indicated 1.3% significant priority in relation to row space of 30 

centimeters.1000-seed weight, has had increasing trend of 2.01 percent by increasing the number of planting 

row from 2 to 4 and the value of 1000-seed weight was 159.04 grams for 3 rows of planting. Under reciprocal 

effect of wheel spacing in row space , the maximum amount of 1000-seed weight(163.40)was achieved for 

wheel spacing of 40 centimeters in row space of 20 centimeters and the minimum value of that (158.36 grams), 

was achieved for wheel spacing of 50 centimeters in row space of 30 centimeters. Also, mean comparison of 

wheel spacing in number of planting row, indicates that the maximum value of 1000-seeds weight was achieved 

for wheel spacing of 40 centimeters in quadruple planting row and its minimum was achieved for wheel spacing 

of 50 centimeters in double planting row that were 162.12 and 155.54 grams respectively(table 2).increasing 

100-seed weight with decreasing space between and within row, has been reported by Cordonnier(1983) 

(Qayyum, 1987). 

 

Grain yield per hectare: 

 Grain yield per hectare, became significant at the level of 0.05 under effect of wheel spacing, number of 

planting row, wheel spacing in number of planting row and at the level of 0.01, under effect of row space,wheel 

spacing in row space (table 1). Wheel spacing of 40 centimeters, in relation to wheel spacing of 50 centimeters 

increased the grain yield per hectare as 7.3 percent and also row space of 20 centimeters with the mean of 

6116.58 kilograms in relation to row space of 30 centimeters with the mean of 5688.42 indicated significant 

priority that was because of the 1.3 percent-increase in 1000-seeds weight. Grain yield had increasing trend of 

7.2 percent from 2 to 4 row that was due to 2.02-percent increasing of 1000-seeed weight and 2.2-percent 

increasing of pod length and its amount for 3 rows of planting was 5937.13 kilo grams. Maximum amount of 

grain yield under wheel spacing in row space achieved for wheel spacing of 40 centimeters in row space of 20 

centimeters and its minimum achieved for wheel spacing of 50 centimeters in row space of 30 centimeters that 

were 6495.92 and 5650.75 kilogram per hectare respectively. Grain yield under effect of wheel spacing in the 

number of planting row , for wheel spacing of 40 centimeters in quadruple planting row number was 19.4 

percent more than wheel spacing of 50 centimeters in double planting row number (table 2). Khajeh pour 

(1986),boerma(1982), Boquet (1990), cooper (1977), Cordinnier (1983), Duncan (1986), Lehman (1960), Parker 

(1981) and Talor(1980), reported that maximum grain yield is achieved from between and within space of less 

(Bullock, 1998; Talor, 1980; Wilcox Yazdi Samadi, 1994,) 

 

Biological yield: 

 This trait became significant under effects of wheel spacing, number of planting row, at the probability 

level of 0.05 and under the effect of row space, wheel spacing in row space, wheel spacing in number of 

planting row, row space in number of planting space at the level of 0.01(table). Biological yield for wheel 

spacing of 40 centimeter has had significant priority of 7 percent in relation to wheel spacing of 50 centimeters. 

Row space of 20centimeters with the mean of 19900.46 kilograms in relation to row space of 30 centimeters 

with the mean of 18432.38 kilo grams was led to increasing biological yield to 1468.08 kilograms. Biological 

yield, with increasing planting row from 2 to 4 rows indicated 17.9 percent increasing trend and its value was 

19600.13 for 3 planting Row. Maximum value of biological yield under effect of wheel spacing in row space 

was achieved for wheel spacing of 40 centimeters in row space of 20 centimeters (21416.67), and its minimum 

was achieved for wheel spacing of 40 centimeters in row space of 30 centimeters(1820.67 kilograms). Under 

wheel spacing in number of planting row, maximum value of biological yield achieved for wheel spacing of 40 

centimeters in quadruple planting row and its minimum was achieved for wheel spacing of 50 centimeters and 

double planting row that were 213299.38 and 15686.38 respectively. Meancomparison ofrowspacing in number 

of planting space, indicated thatrow spacing of 20 centimetersin quadruple planting row had highest biological 

yield and row space of 30 centimeters in double planting row had minimum biological yield, that theirdifference 

were 4322.25 kilograms and also maximum value of biological yield as the amount of 22848.50 kilograms was 

for wheel spacing of 40 centimeters in row space of 20 centimeters in quadruple planting row and its minimum 

(15057.25 kilograms) was for wheel spacing of 50 centimeters in row space of 30 centimeters in double planting 
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row(table 2).Ramseur et al(1985), Edberg et al(1989) and Board and Harville(1996), reported that maximum 

dry matter is achieved from close row space, like yield. 

 

Harvest index: 

 This trait was significant under effect of wheel spacing in number of planting row at level of 0.05 , and 

under number of planting row,row space in number of planting row, at the level of 0.01. 

 Harvest index had decreasing trend as 9.9 percent with increasing the number of planting row from 2 to 4 

rows and its value was 30.38 percent for 3 planting row. Maximum harvest index (33.22 percent) under wheel 

spacing in number of planting row was achieved for wheel spacing of 50 centimeters in double planting row and 

its minimum (29.15 percent) was achieved for wheel spacing of 40 centimeters and quadruple planting row. 

Row space of 30 centimeters in double planting row had the maximum harvest index with 4.17 percent 

difference in relation to 30 centimetersrow spacing in quadruple planting row(table 2).Board et al(1990) and 

bullock et al(1998) expressed that with increasing the row spacing, harvest index is decreased and maximum 

harvest index achieves by narrow-spacing row(25,39)but Wilcox et al(1974), reported that maximum harvest 

indexachieved by increasing the space between and within row or with low plant density  
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Graph 1: Comparison of plant pod length under effect of the planting row number. 

 
Table 1: Mean squares of some morphological traits, grain yield and…. 

source of variations df Subsidiary 

branches 

number 

Pod number 

per bush 

Grain yield 1000-seed 

weight 

Biological yield Harvest 

index 

Replication(R) 2 0.279* 9.861* 811510.444* 40.190ns 1279507.833ns 18.743* 

Wheeling space(A) 1 0.231* 4.3344ns 2086668* 86.001ns 200466755* 0.001ns 

error  3 0.013 1.150 71894.222 24.768 636828.2778 0.691 

Row spacing(B) 1 0.454* 6.380ns 2199920.333** 48.703* 258632224.083** 0.160ns 

wheel spacing×row 

spacing 

1 0.355* 210.087** 14008333.333** 66.859* 36327720.083** 10.859ns 

Number of planting 

space(C) 

2 0.079ns 9.629ns 688838.2500* 49.068* 41063905.271* 38.712** 

Wheel spacing×number 

of planting rows 

2 0.405** 281.238** 862909* 39.610* 21446342.313** 15.295* 

row spacing ×number of 

planting rows 

2 0.045ns 118.123** 446836.083ns 13.651ns 4868019.646** 27.5055** 

wheel spacing×row 

spacing ×number of 

planting rows 

2 0.122ns 0.187ns 19880.333ns 19.413ns 38347732.271** 7.451ns 

Bc error 2 0.062 12.374 164119.433 11.885 7988157.239 3.822 

Coefficient of 

variation(%) 

 - 9/ 5.37 6.86 2.16 4.66 6.31 

Ns , * and ** are non-significant, significant at probability of 5 and 1 percent respectively.  
 

Source of variation Number of 

subsidiary 

branches 

Pod number 

per bush 

1000-

seeds 

weight 

Grain yield 

(kilograms) 

Biological 

yield 

(kilogram) 

Harvest index 

(%) 

Wheel spacing)A)       

A1=40 centimeter 2.53b 65.24 161.21 6111 a 19812.67 a 30.98 

A2=50centimeters 2.67a 65.84 158.53 5694 b 18520.17 b 30.99 

Row space       

B1=20 Centimeters 2.51b 65.18 160.88 a 6116.58 a 19900.46 a 30.92 

B2=30 Centimeters 2.70a 65.91 158.86 b 5688.42 b 18432.38 b 31.04 

Number of planting row (c)       
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C1=2 Rows of planting 2.68 66.13 158.68 b 5679.88 b 17392.19 c 32.75 a 

C2= 3 rows of planting 2.60 64.66 159.04 b 5937.13 ab 19600.13 b 30.38 b 

C3= 4 rows of planting 2.54 65.84 161.88 a 6090.50 a 20506.94 a 29.81 b 

Wheel spacing×row spacing       

A1B1 2.49b 66.97ab 163. 40 a 6495.92 a 21416.67 b 30.44 

A1B2 2.55b 63.51b 159.02 b 5726.08 b 18208.67 b 31.55 

A2B1 2.52b 63.39b 158.36 b 5737.25 a 18384.25 b 31.40 

A2B2 2.86a 68.30a 158.70 b 5650.75 b 18656.08 b 30.57 

Wheel spacing ×number of 
planting space 

      

A1C1 2.71 ab 70.42 a 161.83 a 6149.63 a 19098 b 32.28 ab 

A1C2 2.52 ab 63.40 b 159.68 a 5962.63 a 19010.63 b 31.50 ab 

A1C3 2.37 b 61.91b 162.12 a 6220.75 a 21329.38 a 29.15 c 

A2C1 2.83 a 61.84 b 155.54 b 5210.13 b 15686.38 c 33.22 a 

A2C2 2.70 ab 65.93 ab 158.41 ab 5911.63 a 20189.63 ab 29.26 c 

A2C3 2.48 ab 69.76 a 161.64 a 5960.25 a 19684.50 b 30.48 bc 

 
Table 2: (continued)… 

Source of variation Number of 

subsidiary 
branches 

Pod number 

per bush 

1000-seed 

weight(gr) 

Grain 

yield 
(kilogram) 

Biological 

yield(kilogram) 

Harvest index 

Row space× number of 

planting row 

      

B1C1 2.45 67.62 a 159 6037.50 18499.25 b 32.73 a 

B1C2 2.63 61.18 b 159.69 5967.75 205944.75 a 28.98 b 

B1C3 2.44 66.73 a 163.94 6344.50 20607.38 a 31.03 ab 

B2C1 2.75 64.63 ab 158.37 5322.25 162885.13 c 32.77 a 

B2C2 2.72 68.14 a 158.39 5906.50 18605.50 b 31.79 a 

B2C3 2.63 64.94 ab 159.83 5836.50 20406.50 a 28.60 b 

Wheeling space ×row 

space× planting row 

      

A1B1C1 2.73 74.04 162.08 6645.50 20683 b 32.25 

A1B1C2 2.47 62.09 161.91 6201.50 200718.50 b 29.98 

A1B1C3 2.17 64.78 166.20 6640.75 22848.50 a 29.10 

A1B2C1 2.70 66.80 161.58 5653.75 17513 de 32.30 

A1B2C2 2.57 64.70 157.45 7523.75 17302.75 de 33.03 

A1B2C3 2.37 59.04 158.04 5800.75 198110.25 bc 29.20 

A2B1C1 2.38 61.20 155.93 5429.50 16315.500 ef 33.28 

A2B1C2 2.80 60.27 157.48 5734 20471 b 27.98 

A2B1C3 2.50 68.69 161.68 6048.25 18366.25 cd 32.95 

A2B2C1 2.90 62.47 155.16 4990.75 15057.25 f 33.15 

A2B2C2 2.87 71.559 159.34 6089.25 199088.25 bc 30.55 

A2B2C3 2.80 70.84 161.61 5872.25 21002.75 b 28 
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