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Introduction

The increasing demand for vegetable oil and protein has encouraged
soybean (Glycine max (L) Merrill), production. Over the past 20 years,
farmers in the United States have been stimulated by this demand to
increase their acreage of the crop and to employ good farming and manage-
ment practices to increase production. 1In the U.S., the acreage of
soybean has steadily increased from 5.7 million hectares in 1950 to more
than 20 million hectares in 1973.

The high protein content (40%) and oil content (20%) of soybean
gives the crop the potential of meeting the problem of protein mal-
nutrition of protein deficient countries. Soybean protein contains all
the essential amino acids for human nutrition and is the cheapest source
of protein among animal and vegetable proteins though this may not be the
case in the very near future due to the market boost the crop is enjoying
now. Soybean is used in making low-cost nutritionally balanced protein
foods, e.g. soyburgers, Natto, Hamanato, shoyin, and protein drinks. The
crop can be used to increase the nutritive value of foods, e.g. the
nutritive value of bread made from wheat can be aoubled by fortifying it
with 5% soyflour, soymilk which is rated at 81% efficiency of cow's milk
and costs only one-sixth as much as cow's milk. The above enumerated uses
indicate the future the crop has in developing nations such as my céuntry,
Nigeria.

Generally soybeans are adapted to areas in which corn is adapted
but will also grow on acid soils where alfalfa and red clover can not be
raised.

In Kansas, soybeans are adapted to the eastern part of the state.

Drought and rabbits are the principal hinderances to growing the crop

1
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farther west. However the drought problem can be overcome by growing the
crop under irrigation.

In order to raise a successful crop, an adapted variety must be
selected and good agronomic practices followed. With these things in
mind, two soybean isolines, Clark 63 and semi-determinate Clark Dt, were
chosen for this study with the following objectives:

(2) To determine the influence of five row widths - 75, 37.5, 25, 18.75
and 15 cm on the yield and other agronomic characteristics of the
two plant types.

(b) To determine the influence of two population densities - 430 sq.

em/plant and 225 sq. cm/plant on yield and yield components.

Review of Literature

According to Hanway (10), successful production of any crop
depends on accomplishing a number of things. One of these is the optimum
row width for the crop. He reported highest yields from 21 inch rows and
that the consequences of close spacing are taller plants with fewer

branches and pods farther from the ground.

As early as 1939 Wiggans (28) reported that highest yields were
obtained by planting soybeans in a uniform pattern. With other things
being equal, higher yield was realized with equidistant spacing of the
plants. He also found the soybean plant, like any other plant, has the
ability to adapt to space and that each variety has an optimum number of
plants per unit area for maximum net increase in yield.

A study by Camper (3) indicated that higher yields could be
obtained on 12 and 24 inch row widths than from 36 inch row spacing.
Weber, Shibles and Byth (6) reported highest seed yields from 10 inch

rows, Kilgore (15) observed higher yields, higher pod set, fewer seeds
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per plant, and fewer branches per plant when row widths were reduced from
40 inches to 20 inches.

Hinson and Hanson (14) reported that plants in wider row spacings
had a higher yield per plant through the production of additional
branches., This is in line with the findings of Kilgore (15). They also
observed a decrease in protein content and an increase in oil content
as row spacing increased.

Hicks, Pendleton, Bernard and Johnson (11) using four plant types
to evaluate responses to planting patterns, found plant height increased
with narrower row spacing, lodging increased as population increased,
short determinate types did not lodge and row spacing did not affect seed
yield. Buttery (2); Johnson and Harris (13); Nelson and Roberts (22) and
other earlier workers reported that plant height increased as plant
population increased.

Lehman and Lambert (16) observed higher seed yields from narrow
spacing between rows but the effects of within row spacing were variable.
In their study, the relative importance of branches was not the same for
all spacings in terms of seed and pod number per plant but had little or
no effect on seed weight and seeds per pod. They obtained highest yields
from 20 inch row spacing.

Working in Florida with three southern soybean varieties, Smith
(27) reported highest yields from 12 and 6 inch row widths.

Madder (18) reported that in eastern Kansas 20 inch row spacing
produced higher yields than 4O inch row spacing.

Results of a 5-year study on soybean date of planting and row
widths conducted by Mader (18) show variable responses to different row

widths depending upon the location. At Columbus in southeast Kansas, he
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obtained highest, average yields in 30 inch rows whereas at Newton, yields
were higher from 20 and 30 inch than from the 40 inch row width. At
Garden City, Colby and Scandia results show highest average yields in 10,
20 and 30 inch row widths. At Powhattan and Manhattan, the 20 inch row
width gave higher yields than the 30 and 40 inch row width and at Ottawa
yields were higher in 20 inch row width than in 30 and 40 inch row
widths.

Oswalt, Arnold and Matlock (26) in Oklahoma observed highest
yields in 21 inch row spacing as compared to 14 and 28 inch row spacing.

Reddy (21) in his study of the effect of spacing on two soybean
plant types, 'Clark 63' and 'Clark Dt,', at Manhattan found no differences
in yield due to plant types or densities. He, however, noted significant
differences in yield due to spacing--the equidistant spacing (6" x 6")
resulted in the highest yields., Lowest yields were obtained from the 30
inch rows where the plants were spaced 3 inches apart, He also noted
that the determinate plant type may produce higher yields at wider within
row spacings.

Some workers (6, 15) have reported that maturity date is not
affected by row width. They noted that plants grown at higher densities
were taller, branched less, lodged more, and set fewer pods and seeds
than those at lower densities. |

Hartwig and Edwards (9) studied two soybean plant types and
reported that the only characters that influenced yield were indetermi-
nate growth and glabrousness. The lower yield from the indeterminate
variety was due to increased lodging.

Reiss and Sherwood (2,) observed best soybean performance in 24

inch row spacing. (30) in a row width and rate of planting study in



southern states concluded that there is no yleld advantage for planting
soybeans in rows more closely spaced than 36-40 inches.

Another factor that is important in raising a successful crop is
how far or close the plants are spaced within the row. This is important
because it determines the level of competition between the plants for
moisture, nutrients, and light which in turn affects yield. Close spac-
ing will produce a very high level of competition and too wide a spacing
will produce a very low level of competition, both of which are not
condusive for high yields. Hence an optimum density should be provided
for the plants if maximum yields are to be obtained.

Nelson and Roberts (22) reported that highest yields were
obtained from l-inch spacing within the row and that yields decreased
at wider spacing between plants. They also observed decreased lodging
and increased seed size with increased plant spacing.

On the other hand Probst (23) using 5 within row spacings of 1,
2, 3, 4 and 5 inches reported highest yields were obtained when plants
were spaced 2 or 3 inches apart. He also concluded that thick planting
(i.e. narrow within row spacing) is condusive to lodging and delayed
maturity. However, Probst reported that spacing has little effect on the
height of plants and seed size.

Matson (19) obtained greater seed yields with plants spaced 1.5
inches apart than spaced 3 inches apart. Buttery (2) using four plant
populations in a 12 inch row width reported that high plant population
(32 plants/m?) resulted in small plants with high dry weight per unit
area and that low plant population (4 plants/m?) produced larger plants
with smaller dry weight per unit area. Intermediate densities (16 and

18 plants/m?) produced intermediate plant sizes and yields.



One other major factor considered as a barrier to higher yields
is lodging. Luellen (17) reported lodging affects yields by reducing
light use efficiency of the crop because of increased mutual shading. He
also believes that lodging might stimulate vegetative growth over pod
set.

As reported by earlier workers (7, 21), within row spacing of the
plants determines the amount of lodging. Delayed planting can reduce
lodging (7). Cooper (5) has demonstrated under highly productive environ-
ments that early lodging is a major barrier to higher soybean yields. He
also found that seed yield was generally unaffected by seeding rate where
no lodging differential occurred but seed yield was lower where the
higher seeding rates caused early lodging.

Lodging can reduce yield through the stimulation of terminal
growth and excessive branching at the expense of seed set. Bernelin,
Pendleton, Berner and Ghovasky (1) reperted greater lcdging in plants
with branches than in plants without branches. Also seed weight was
greater in plants without branches. In Virginia, Camper (3) reported
lodging was heavier with closer spacing of plants in the row and closer
spacing between rows.

Gopani, Kabaria (8) and Saxena, Pandey (20) observed that there
is a positive correlation between seed yield and plant height, number of

branches, number of peds and seeds per plant.

Materials and Methods

Soybean isolines, 'Clark 63', an indeterminate type in which the
terminal bud continues vegetative activity during most of the growing
season, and 'Clark Dt,', a semi-determinate type which has a dominant

gene th causing a moderately abrupt stem termination, were tested at the



Kansas State University Agronomy Research Farm at Ashland under irriga-
tion for two seasons.

| The combination of high temperature and below normal precipita-
tion may be encountered under field conditions and these conditions
occurred in 1974 as indicated in table 1 below.

Table 1. Weather data showing precipitation and temperature from
May thru September 1973 and 1974

Precipitation Deviation Temperature °F
Month (cm) from normal Max Min Av
1973
May 15.58 L.65 75.1 50.6 62.9
June | T+23 -5.55 87.9 6L.9 76.4
July 14.73 4.73 89.8 67.3 78.6
August 5.70 -4.75 89.9 68.8 79.4
September 24.73 15.45 75.4 59.3 67.4
1974
May 5.43 =5.45 79.6 55.9 67.8
June 14.60 -0.00 83.2 60.6 71.9
July 6.48 -4L.48 96.5 71.0 83.8
August 7.25 -1.75 83.9 6L.4 T4.2
September 4.03 -5.88 74.9 51.2 63.1

The plant spacing treatments used in the study were: 75 cm by 3
and 6 cm, 37.5 cm by 6 and 12 cm, 25 cm by 9 and 18 cm, 18.75 cm by 12
and 24 c¢m, and 15 cm by 15 and 30 cm.

The two population densities were 450 sq. cm per plant or 218,800

plants/hectare (87,120 plants/acre) and 225 sq. cm per plant or 435,000



plants/hectare (174,240 plants/acre).

Experimental plots were laid out in a randomized complete block
arrangement replicated four times. All plots were irrigated but the
frequency of irrigation depended upon the prevailing weather conditions,
Plots were irrigated through furrows 3 times both years = on July 7, 15
and August 24 in 1973 and on July 8, 17 and August 24 in 1974. At each
irrigation, 3 inches of irrigation water was applied.

Fach plot had 2 beds, with 6 rows (15 x 15 em, 15 x 30 cm); 5
rows (18.75 x 12 cm 18,75 x 24 cm); 4 rows (25 x 9 em, 25 x 18 cm); 3
rows (37.5 x 6, 37.5 x 12); or 2 rows (75 cm x 30 cm, and 75 x 6 em)
respectively.

The experiment was planted cn a Eudora silt loam soil with a hand
planter on May 17 both years. By May 21 the seedlings had emerged and
reached the unifoliate stage by May 25. 1In 1973, the plots were gap
filled but this was not necessary in 1974 due to good emergence and stand
of the two plant types. Plots were thinned to the desired within row
spacing approximately two weeks after emergence. Good weed control was

achieved by hand weeding during the growing season.

Field Data

Plant height (cm) was measured in the field by averaging three
readings in each plot. Lodging scores were assigned to each plot from
visual observation on a scale of 1 to 5 in which: 1 - all plants erect;
2 - few plants lodged; 3 = 25-50 percent of the plants lodged; 4 - 50-80

percent of the plants lodged; 5 = all plants lodged.

Maturity
Plants were said to be mature on the date when 95% of their pods

ripened, Three weeks before plants reached physioclogical maturity, the



plots were trimmed to a harvest length of L.9 meters. Two rows were
harvested from 75 cm row width; three rows from 37.5 cm row width; four
rows from 25 cm row width; five rows from 18,75 cm row width and six rows
were harvested from 15 cm row width. Seed yield (Kg/ha) was determined
by weighing the threshed samples after they had been air dried to a
uniform moisture percent. Seed quality was determined on a scale of 1
to 5 in which 1 = very good; 2 = good; 3 = fair; 4 = poor and 5 = very
poor. Factors considered in determining seed quality were wrinkling,
defective seed-coats {(i.e. growth cracks) moldy or rotten seeds and
greenishness. Seed size was determined by weighing samples of 100 seeds

from each plot.

Individual Plant Data

At maturity samples of 5 plants were taken from each row on beds
that had 2, 4 and 6 rows in 1973. On beds that had 3 and 5 rows, 10
plants were taken from the center row while 5 plants were taken from the
other rows. In 1973, the 10 plants from the two outside rows and adjacent
rows were combined., However in 1974, samples of 5 plants were taken from
each row irrespective of the number of rows per bed and kept separate to
facilitate comparisons between plants on the outside rows and inner rows
on the same bed. The yield components, pods per plant, seed yield per
plant, number of seeds per plant and seeds per pod, were computed from
these plant samples. Also ancillary plant characteristics - height to
first pod, number of branches per plant, plant height and number of nodes

per plant were determined from the plant samples.
RESULTS AND DISCUSSION

Flant Height

In 1973 and 1974, row width did not influence the helght of either
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plant type significantly (table 2). However Clark 63 was significantly

taller than Clark Dt, for all row widths. In 1973 and 1974 population
density did not alter the height of Clark Dt, (table 3) but in 1973
Clark 63 was significantly taller at the lower density. Row width x
density interaction was not significant in both years.

The difference in height between the two isolines is due to their
growth patterns and genetic differences, Clark Dt, a semi-determinate
type has a dominant gene, Dt,, which causes a moderately abrupt stem
termination whereas Clark 63 is an indeterminate type in which the
terminal bud continues vegetative activity during most of the growing
season.

There was a marked reduction in height of both plant types in
1974 as compared to 1973. Clark 63 was taller in 1973 by 14.6 cm and
Clark Dt, by 12.9 cm than in 1974. The reduction in height could possi-
bly have been due to a red spider mite attack early in July 1974 and
soil variability within the experimental plots. Other contributing
factor may have been the intense hot dry weather that prevailed in July
of 1974. Some plots were under moisture stress prior to the first

irrigation in 1974.

Seed Yield - Kg/ha

In 1973, no significant yield differences were found among the
five row widths of Clark Dt, (table 2, fig 1). Clark 63 produced sig-
nificantly higher yields from the 75 and 37.5 cm row widths than from the
narrower row widths. On the average Clark 63 produced 567 Kg/ha more on
the wider than on the narrowest spacings (table 2, fig 1). The yield of
Clark Dt was higher than Clark 63 on all row width except the 37.5 cm

row width. Population density did not affect the yields of the two
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isolines (table 3). At both densities Clark Dt2 gave significantly
higher yields than Clark 63. The row width x population density inter-
action did not influence the yield of Clark Dt, but it influenced the
yield of the indeterminate type significantly. Clark 63 produced higher
yields on the wider rows at the lower population density while at the
higher density its yields were higher on the narrower rows (Appendix
table 26).

In 1974, row width did not influence the yields of both isolines
(table 2, fig 1). The yields of the two plant types on the average are
the same. Clark Dt gave a higher yield than Clark 63 at the higher
density and the opposite was true at the lower population. The yield
depression at the higher density may have been due to the fact that

Clark 63 lodged more than Clark Dty and some earlier workers (6) have
reported that lodging could reduce soybean yields by as much as 23%.

Row width x population density interaction was not significant.

The yields were considerably lower in 197, as compared to 1973.
Clark Dt, gave a higher yield (30.8 percent more) in 1973 and Clark 63
produced 22./ percent more in 1973 than in 1974. The yield reductions
may have been due to a red spider mite attack early in the growing sea-

son, adverse weather conditions and lodging of both isolines caused

partially by strong winds in early August.

Yields of different rows per bed

Data showing the average ylelds for both years of individual rows

on each bed has been presented on table 4. The data was not
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Table 4.

Average yields of individual rows per bed in 1973 and 1974

14

Number of rows

(cm between rows)

per bed

Clark 63
Yields-Kg/ha

450 cm? 225 cm? Average L450 cm?

Clark Dt
Yields-Kg/ha
225 cm? Average

2

3
1
2
L
1
2
5
1
2
3
6
h
2
3

(75 em)
(37.5 cm)

(25 cm)

(18.75 cm)

(15 cm)

2552

3018
1986

2996
1876

3485
1775
1140

2832
1944,
1458

2526

2928
1758

3152
1316

3035
1870
1605

3768
2214
1632

2539

2973
1872

3074
1596

3260
1823
1373

3300
2079

1545

2476

3042
1722

3056

214

2600
2070
2230

3516
2766
1950

2676

2958
1836

3136
1916

3290
2225
2595

3780
2688

1974

2576

3000
1779

3096
2030

2945
2148
2413

3648
2727
1962
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statistically analyzed to determine significant differences. This is due
tolthe fact that plants from two rows were combined and threshed
together - hence it is difficult to know the exact yield of each row. On
beds that had 3 and 5 rows, the two outside rows were combined while the
center row was harvested alone. Thus we have one yield figure on 2 row
beds, two yield figures on 3 and 4 row beds and three yield figures on 5
and 6 row beds. However the values in the table represent average of the
two combined rows.

On three row beds Clark é3 produced 366 Kg/ha more on the outside
rows than in the center rows and on 4 row beds the difference between the
outer rows and the inner rows was 69 Kg/ha. On 5 and 6 row beds, yields
decreased gradually from the outside rows to the center rows. The yield
differences on 6 row beds were not as high as those on 5 row beds. Clark
Dty and Clark 63 demonstrated a gradual decrease in yield from the out-
side rows to the center rows (table 4). On 5 row beds, the yield from
the outside rows was higher than the yield from the center row but the
next two inside rows produced lower yields than the center row. On 6 row

beds Clark Dt, followed the same yield pattern as Clark 63.

Seed guality

Both plant types produced good guality seeds. Row width did not
influence the quality of Clark Dtp in 1973 (table 2, fig 2), however, row
spacing influenced Clark 63 quality, Seeds produced on 37.5 cm rows were
significantly better than seeds from 25, 18.75 and 15 cm rows. Clark Dt,
produced better quality seeds than Clark 63 on all row widths and the
differences are significant. Row width x density interaction was not
significant (Appendix table 17 and 18).

In 1974, row spacing influenced seed quality significantly
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(table 2, fig 2). Seeds on the wider row widths (75 and 37.5 cm) of
Clark Dt, were significantly better than seeds produced on the 25 and 15
cm rows. Clark 63 produced its best seeds on 75 and 25 cm rows and were
significantly better than seeds produced on 37.5 and 15 cm rows. There
are no significant differences in seed quality between the two isolines.
Population density did not influence seed quality (table 3). Row width x

density interaction was not significant.

Seed Size

There was little difference in seed size between the five row
widths for both plant types in 1973 (table 2). In 75, 37.5 and 25 cm row
widths, Clark Dty produced significantly larger seeds than Clark 63.
Population density did not affect the seed size of Clark Dt,. Clark Dty
produced larger seeds than Clark 63 at both densities but the difference
is significant only at the higher population density. BRow width x
density interaction was not significant.

In 1974 there were also no significant differences between the
five row widths in the seed size of both isolines (table 2). Population
density did not influence the seed size of either plant type (table 3).

Row width x density interaction was not significant,

Lodging Score

In 1973 only Clark 63 plots were assigned lodging scores (table
2). Plants lodged most on 18.75 cm and least in 15 cm rows. The
difference between these row widths was significant while differences
between the other row widths were not significant. Population density
influenced lodging significantly (table 3). Plants lodged 10.2% more at
tﬁe higher density. Row width x density interactions were not

significant.
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In 1974 both plant types were assigned lodging scores. The
results show no significant differences in lodging between the row
widths for Clark Dtj (table 2, fig 3). On the other hand row spacing
influenced lodging significantly for Clark 63. This plant type lodged
most in 75 cm rows and least in 18.75 cm rows: The difference between
these two row widths is significant but differences between the other
row widths are not significant. Clark 63 lodged more than Clark Dt, on
all row widths but differences are not significant. Population density
did not influence lodging for Clark Dt,. Clark 63 lodged more at the
higher density than at the lower density. Clark 63 lodged more than
Clark Dt, at both densities and the differences were significant. Row
width x density interaction was significant for Clark 63. It lodged more
in the higher density on four row widths (75, 37.5, 18.75 and 15 cm) but
lodged more at the lower population density on 25 cm rows (Appendix
table 21).

In both years, Clark 63 lodged more in wider row widths than in
narrow row widths. And in 1974, Clark Dt, lodged more in wider rows than
in narrow rows. The greater degree of lodging occurred on wider rows
because plants were spaced more closely within the row whereas on narrow

rows they were spaced more widely apart.



18

THREE ROWS PER BED

Height to first peod

There were no significant differences between the two outer rows
and the center row for both plant types on height to first pod (table 5).
Population density did not affect the height at which Clark Dt, formed
its first pods. On the other hand Clark 63 formed its first pods higher
in the heavier population than in the lower density and this difference
was significant (table 6). At the lower density Clark 63 produced its

first pods significantly higher than Clark Dt,.

Number of branches per plant

Clark 63 (table 5) produced 30% more branches on the outside rows
than on the center row. The difference in branching between the two
isolines was not significant. Branching was significantly affected by
population density (table 6). Clark 63 branched 2.9 times as much and
Clark Dt, 2.8 times as much at the lower density as compared to the
higher density. Clark 63 produced 30% more branches at the lower density

than Clark Dt2 and this difference was significant.

Plant height

Differences in plant height between the outside rows and the
center row were not significant (table 5). Clark 63 was significantly
taller than Clark Dt, by as much as 35.6 cm. Population density
influenced the height of Clark 63 significantly. It was taller at the
higher density by 12.3 cm (table 6). Clark Dt, was also taller at the

higher density by 2.1 cm than at the lower density.
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Number of nodes per plant

Clark 63 on the average had 2.2 nodes more than Clark Dt, and
this difference was significant (table 5). No significant differences

were observed between the two population densities (table 5).

Pods per plant

There were some significant differences between the center row
and the two outside rows for number of pods per plant (table 5). On the
average Clark 63 produced 10.3 pods more and Clark Dt produced 6.7 pods
more on the outside rows than on the center row. The difference between
the two plant types was not significant. Population density also
influenced this yield component significantly (table 6). Clark 63 pro-
duced 8.5 pods more and Clark Dt, produced 9.8 pods more at the lower
density than at the higher density. Thus higher plant population

resulted in a decrease in the number of pods produced by each isoline.

Seed yield per plant

Seed yields were higher for plants in the outside rows than for
those in the center row but the difference was significant only for Clark
63. Clark 63 produced 3.6 gms more on the outside rows as compared to
the center row (table 5). Population density influenced the yield of
Clark Dt, significantly. Clark Dt, produced 4.3 gms more at the lower
density than at the higher density. Differences in yield between the two

plant types were not significant (table 6).

Seeds per plant

Both isolines produced a significantly larger number of seeds
from the two outside rows than on the center row {table 5). Clark 63

produced 24.1 seeds more and Clark Dt2 produced 14.9 seeds more on the
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outside rows than on the center row. The two plant types produced
almost the same number of seeds on the average (Clark th - 114.8; Clark
63 - 114.6). Both isolines produced significantly larger number of seeds
at the lower population density (table 6). Clark Dt, produced 24.4 more
seeds and Clark 63 17.3 more seeds at the lower density than at the
higher density. At the lower density Clark Dt produced 3.8 seeds more
than Clark 63 and Clark 63 had 3.3 seeds more than Clark Dt at the higher

density.

Seeds per pod

There were no differences in seeds per pod between the outside
rows and the center row or between the two plant types (table 5). Popu-

lation density did not influence this yield component (table 6).
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FOUR ROWS PER BED - 1974

Height to 1st pod

Height to first pod was not significantly affected by the number
of rows per bed for Clark 63 (table 7). Clark Dt, produced its first
pods significantly higher on the first row as compared to the second
row. Clark Dt2 first pods were produced higher above ground than those
of Clark 63 - the difference being 0.20 cm. Population density did not

influence height to first pod (table 8).

Number of branches per plant

Both plant types branched more on the two outside rows than on
the center rows (table 7, fig 4z). The outside rows of Clark 63 averaged
0.56 branches more than the center rows and this difference was signifi-
cant but the difference between the outside rows and the center rows for
Clark Dt, was not significant. Population density affected branching
significantly (table 8). Clark 63 branched 2.3 times as much at the
lower density and Clark Dt2 branched 1.7 times as much at the lower
density than at the higher density. These findings support the conclu-

sions of Reckly (24) who reported decreased branching at higher densities.

Plant height

There were no significant differences between the four rows in
height for both plant types (table 7). Clark 63 was taller than Clark
th on the average and this difference is highly significant. Population

density did not influence plant height (table 8).

Number of nedes per plant

There were little differences between the four rows for both
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plant types for number of nodes per plant (table 7). Clark 63 on the

average had 3.2 more nodes than Clark Dt, and this difference was sig-
nificant (table 7, fig 4b). Population density affected the number of
nodes of Clark 63 significantly but did not influence Clark Dt,. Clark
63 produced 1.3 nodes more at the lower density than at the higher
density (table 8). The differences between the two plant types wére

significant at both densities.

Number of pods per plant

The two isolines produced more pods on the two outside rows than
on the center rows (table 7, fig 4c). Clark 63 produced 10.2 more pods
on the outside rows as compared to the center rows. High plant popula-
tion resulted in a significant reduction in the number of peds of both
jsolines confirming the work of Reddy (24) and Cooper (6) (table 8).
Clark 63 produced 12.9 pods more at the lower density and Clark Dt; pro-

duced 13.9 pods more at the lower density than at the higher density.

Seed yield per plant

The seed yield of both plant types was significantly higher on
the outside rows as compared to the center rows (table 7, fig 4d). Clark
63 produced 4.3 gms more and Clark Dt produced 3.1 gms more on the out-
side rows as compared to the center rows. The difference between Clark
63 and Clark Dt, in seed yield was small (0.3 gms) with Clark 63 giving
the higher yield. Yields of the two isolines were higher at the lower
density and the differences were significant (table 8). Clark Dt, pro-
duced 7.5 gms more and Clark 63 4.6 gms more at the lower density than at

the higher density.
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Number of seeds per plant

Both plant types produced significantly more seeds on the outside
rows than on the center rows (table 7, fig Le). Population density
influenced this yield component significantly (table 8). Both isolines
produced more seeds at the lower density. These results agree with the

findings of Cooper (6) and Reddy (24).

Seeds per pod

There was little variation in number of seeds per pod between
plants on the four rows for Clark 63 and Clark Dtp. The difference
between the isolines was small supporting Reddy's (21) conclusion.
Population density had little or no influence on the number of seeds per
pod for both plant types.

Plants on the two center rows branched less, produced less pods,
gave lower seed yields, and less seeds than plants on the two outside
rows. These differences might be due to the fact that on the two center
rows plants were farther away from the irrigation furrows than plants on
the outside rows; hence there were moisture differences. High plant
population resulted in fewer branches, taller plants, plants with few
nodes, fewer pods and smaller seed yields than the low plant population.
However it had no significant effect on height to first pod and seeds

per pod.
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FIVE ROWS PER BED

Height to first pod

There were no significant differences between plant types in the
five rows in height to first pod (table 9). Population density had no
influence on this agronomic character as shown on table 10. At both

densities Clark Dt, produced its first pods higher than Clark 63.

Number of branches per plant

Branching decreased from the outside rows to center rows for both
plant types (table 9, fig La). The differences between the two outside
rows and the center row were significant for both isolines. The two
plant types responded differently to population demsity (table 10, fig
Lf). Clark Dt, branched 2 times as much at the lower density as it did
at the higher density while Clark 63 produced 1.2 more branches at the
higher density than at the lower density. At the lower density, Clark
Dt, produced 0.8 more branches than Clark 63 and at the higher density
Clark 63 produced 1.5 more branches than Clark Dtp. These differences

were highly significant.

Plant height

Plants of Clark 63 decreased in height from the cutside rows to
the center row but Clark Dt, increased in height from the outside rows to
the center row (table 9). Clark 63 was significantly taller than Clark
Dty by 24.2 cm. Population density did not influence the height of the

two isolines,

Number of nodes per plant

Clark 63 had 2.2 more nodes in the outside rows than in the
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Fig Lg.

Fig 4f.

Influence of population density on number of pods
and seeds per plant in beds with 5 rows.

Influence of population Fig Lh.
density on number of

branches per plant in

beds with 5 rows.

Influence of popu-
lation density on
seed yield per plant
in beds with five
rows.
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center row and 1 node more in the next inner rows as compared to the
center row (table 9, fig 4b). The difference between the two outside
roﬁs and the center row was significant. On the average Clark 63 pro-
duced 2.3 more nodes than Clark Dt, and this difference was significant.
Population density did not influence the number of nodes for Clark Dts.
But Clark 63 had 1.3 more nodes at the higher density than at the lower

density and this difference was significant (table 10).

Number of pods per plant

Clark 63 produced 17.8 more pods on the two outside rows than on
the center row and this difference was significant. The difference

between the next inner rows and the center row was not significant (table

9, fig kc). On the average, the difference between Clark 63 and Clark

Dt, was hot significant. The two plant types responded to population
density differently (table 10, fig kg). Clark 63 produced 17.8 more pods
at the higher density than at the lower density and Clark Dtp produced 1l
more pods at lower density than at the higher density and these differences
were significant. Clark Dt, produced 16.6 more pods than Clark 63 at the
lower density and Clark 63 produced 12.3 more pods than Clark Dt, at the

higher density and these differences were significant.

Seed yield per plant

Seed yields of the two isolines on the two outside rows were
significantly higher than their yields on the center row (table 9, fig
4d). Yields on the next two inside rows were higher than on the center
row but these differences were not significant. On the average Clark Dtj
produced a higher yield (1.8 gms) than Clark 63. The yield responses of

the two isolines to population density were different (table 10, fig Lh).
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Clark 63 yield was significantly higher (by 6 gms) at the higher density

while the yield of Clark Dt, was 5.9 gms higher at the lower density. At
the higher density Clark 63 produced 4 gms more of seeds than Clark th
while at the lower density Clark Dt, produced 7.8 gms more than Clark

63. The yield differences were significant.

Number of seeds per plant

The indeterminate type produced 63 seeds more on the outside
rows and 31.2 seeds more on the next two inside rows than on the center
row. These differences were significant (table 9, fig 4e). Clark Dty
produced 33.3 more seeds on the two outside rows than on the center
row and this is highly significant. The difference between the next two
inside rows and the center row was not significant. On the average Clark
Dt, produced 2 seeds more than Clark 63. Population density influenced
this yield component significantly (table 10, fig Lg). The semi-
determinate type produced 35 seeds more at the lower density than at the
higher density whereas Clark 63 produced 53.7 seeds more at the higher
density than at the lower density. Clark 63 produced 39.3 seeds more
than Clark th at the higher density and Clark Dty produced 43.3 more
seeds than Clark 63 ét the lower density. These differences were highly

significant.

Seeds per pod

Differences in seeds per pod between the two outside rows, the
next two inside rows and the center row were not significant for Clark 63
(table 9). On the other hand Clark Dt, produced a higher number of seeds
per pod on the center row than on the remaining four rows although the

differences were not significant. Population density did not influence



this yield component for either plant type.

differ in the number of seeds per pod.

The two isolines did not

35
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SIX ROWS PER BED

Height to first pod

For both plant types, there were no significant differences
between the outer rows a2nd the center rows in height to first ped {table
11). Also the difference between Clark 63 and Clark Dty was only 0.06 cm
with Clark 63 having its first pods higher than Clark Dt,. Population
density did not influence the height at which Clark Dt, produced its
first pods (table 12) but Clark 63 produced its first pods significantly

higher above ground at the higher density.

Number of branches per plant

Branching of the plants was significantly affected by row number.
Both isolines produced more branches in the two outside rows than in the
center rows. Clark 63 branched 82 percent more and Clark Dtp branched
51 percent more in the two outside rows than in the center two rows
(table 11, fig 5a). On the average Clark Dt, produced 12.3 percent
branches more than Clark 63 but this difference was not significant.
Population density affected branching significantly but the responses of
the two plant types were quite opposite of each other. Clark 63 branched
three times as much at the lower density as at the higher density but
Clark Dty branched 1.3 times as much at the higher density as at.the
lower density (table 12, fig 5b). At the higher density Clark Dtz pro=
duced 1.3 more branches than Clark 63 whereas at the lower density Clark

63 produced 0.9 branches more than Clark Dt,.

Plant height

Clark 63 was significantly taller than Clark Dt,. Differences

in height of both plant types on the six rows were not significant (table
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'Fig Sal

"Fig 5c.

Influence of row number ‘Fig 5b,
per bed on number of

branches per plant in

beds with 6 rows.

Influence of popu-
lation density on
number of branches
per plant in beds
with 6 rows.

Influence of row number per bed on number of nodes and

pods per plant in beds with 6 rows.
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-Fig 5d. 1Influence of row number per bed on number of
seeds per plant in beds with 6 rows.

"Fig Se. Influence of row number per bed on seed yield
per plant in beds with 6 rows.

Fig 5f. Influence of population density on number of
pods and seeds per plant in beds with 6 rows.
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11). Clark th was shorter (by 3.4 cm) on the two outside rows as com-

pared to the four inner rows. The average height of Clark 63 was also
shérter on the two outside rows. While not influencing the height of the
determinate type, population density influenced the height of the
indeterminate type significantly (table 12). Clark 63 was taller at the

higher density.

Number of nodes per plant

Clark 63 had significantly more nodes per plant in the outside
rows than in the center rows (table 11, fig 5¢c). Plants in the outside
rows had 1.0 node more than plants in the center rows. Also plants in
the next inner two rows had 0.65 nodes more per plant than those in the
center rows but this was not significant. There were no significant
differences between the plants in the rows of Clark Dt,. On the average
Clark 63 had 3.0 nodes more per plant than Clark Dt, (table 11, fig 5c).
Population density did not affect Clark Dtp but Clark 63 had significantly
more (0.9) nodes at the lower density. Also it had 3.5 more nodes at the
lower density and 2.5 more nodes at the higher density than Clark Dtp and

these differences were significant.

Number of pods per plant

There was a gradual decrease in pods per plant from the outside
rows to the center rows for both isolines. Clark 63 plants produced 16.5
pods more in the outside rows than in the center rows and Clark Dt
plants produced 20.4 pods more in the cutside rows than those in the
center rows (table 11, fig 5¢). Both isolines also produced more pods on
the next inner two rows than on the center rows but differences were not

significant. Clark th produced an average of 3.9 pods more than Clark



63. The effect of population density was different on the two plant
types. Clark 63 produced 18.5 pods more at the lower density than at the
higher density and this difference was significant. On the other hand,
there was little difference between the two densities for Clark Dt.2
(table 12). Clark 63 produced 5.6 pods more than Clark Dt, at the lower
density and at the higher density Clark 63 produced 13.3 pods more than
Clark Dtp. These differences were significant and highly significant

respectively.

Seed yield per plant

Significant differences were found between yields from the out-
side rows and the center rows for both plant types (table 11, fig 5d).
Clark 63 plants produced 6.3 gms more in the outside rows and Clark Dt,
produced 6.9 gms more in the outside rows than in the center rows.

Plant of both isolines also gave higher seed yields in the next inner two
rows than on the center rows but the differences were only significant
for Clark 63 (4.2 gms). Clark Dt, plants produced slightly higher yield
than Clark 63. Population density significantly affected Clark 63

yields but had little influence on the yield of Clark Dtp. Clark 63 pro-
duced 4.7 gms more at the lower than at the higher density. Clark Dty
produced a higher yield than Clark 63 at the higher density and vice

versa but differences were not significant.

Seeds per plant

Seeds per plant decreased gradually from the outside rows to the
center rows for both plant types (table 11). Clark Dt, plants produced
32.5 more seeds in the outside rows and Clark 63 16 more than in the

center rows. The differences however were significant for Clark Dty



only. The differences between the other inner rows and the center rows
were not significant (table 10, fig 5d).

Clark Dt, produced an average of 5.9 more seeds per plant than
Clark 63. Population density significantly affected Clark 63 on this
yield component but had 1little influence on Clark Dt;. Clark 63 pro-
duced 38.3 seeds more at the lower plant population than at the higher
density and this is significant (table 12, fig 5e). Clark 63 produced
12.9 more seeds at the lower density than Clark Dt, but at the higher
density Clark Dt, produced 31.4 seeds more than Clark 63. These

differences were significant.

Seeds per pod

‘There were no significant differences between the outside rows
and the center rows for both plant types on the number of seeds per pod
(table 11). There were no differences between the two isolines. Popu-
lation density affected the two plant types significantly (table 12).
Clark Dt, produced 5 percent more seeds per pod and Clark 63 produced
5.2 percent more seeds per pod at the higher density than at the lower

density.

L5
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The influence of row spacing and population density on
seed vield per plant, vield components and
other agronomic characters of Clark 63

and Clark Dt2

Height to first pod

Row widths did not influence height to first pod for both iso-
lines (table 13). Population density did not affect height to first
pod significantly (table 14). Both plant types produced their first
pods higher at the higher population and at both demsities  Clark
th first pods were significantly higher than those of Clark 63.

Row width x density interaction was not significant.

Number of branches per plant

Clark th produced 60 percent more branches in the 15 cm row
width and 45.4 percent more branches in 25 cm row width than in the
37.5 cm row width and these differences were highly significant
(table 13). Clark 63 produced more branches in 18.75 c¢m rows and
fewer branches in 75 cm row width. Thus both isolines branched more
in the narrow row widths. This disagrees with Eanway (13), Hinson
and Hanson (18), Kilgore (19) and Reddy (24) because the plants were
spaced more widely within the narrow rows. Clark 63 produced 58

percent more branches and Clark Dt, 52 percent more branches (table 14)

2
at the lower density, supporting the findings of



47

SN G0t SN L2 SN SN £°0 SN sadfy XMy
SN SN SN SN g0 A SN T°0 sad4q
ueTd
SN SN SN SN SN SN c'o SN U3IpTM MmOy
§0°0 "Q°S*1
7T Wtz SULTIT 9°LTIT 28T 26T 86T €°6% Ttee G611t 8L LT 9T 92 62 edelaay
2 Tt €°TTIT 0°6TT 9°LT  L°8T 2L 0°1§ €22 €761 91T 9L LT 6°T 62 8°¢ et
€ %2 2Z°TET 2°LZT 0°8T 9702 0°2Z§ 6°T19 L°TZ §'6T TOT LL 0T 9T Wz L2 SL 8T
7' Mz 9°02T TUSTT 6°8T 98T E€°0§  2OLY 92z 976T  ETT 6L 6T 81T 9°2 8¢ T4
7'z §T2 STNIT 8°WIT 0°8T  6°8T 8°LY  8°9W 6°Te  L6T WMIT 8L &1 2T Lz 0°¢ G LE
€' €°2 0°02T T'9IT W'8T 06T L'TS €°6% 022 2T 6T ETT 08 €T %1 92 T1T¢ Sl
€9 . £9 €9 £9 €9 £9 €9 €9
AIBT) ©3Q MIeTD S ALET)  S9Q NJIBTO 9 NIeTd 3@ NJeTD 94 N4ETD 3@ NIeT) Caq
quetd aed (smd) queTd Jod quetd aed wo quetd Jad wo wo
pod s8poas quetd/prat4 spod sapou 3ty sayoueaq pod 3sJaTy yipmm
Jod spaag Jo Jaqumy paag Jo Jaqumy Jo Jequmy queTd Jo Joquny 03 Y3ITey moy

NL6T UT SOUTTOST ueaqlos oM3 JO §2[38TJ930eJaeyd ueTd Teseass uo Furoeds moa Jo asusanpjul ‘€1 °TqQel



L8

adfq

SN SN A SN SN SN SN SN
X LqTsusq
SN SN SN SN $°0 27 SN T°0 ad4s
weld
SN 6°9 T Z°€ SN SN c0 SN £31susq
G0*0 *d°S"1
"2  W'Z B°TIT €°60T S$°LT 2°LT O°L%Y 6°S% 0°z2 26T Wt 8L €T €1 L2 62 ummﬁa
Jod wo
"bs g2z
e WtZ ETE2T 0°92T 88T 2T 9728 9es €72 L'6T 60T L T'Z 8'T 92 8'¢ ammdm
Jad wo
*bs gy
£9 £9 > £9 > £9 > €9 £9 €9 z €9 >
yaet) 90 qIeTH 0 ¥IeT)  ©9q qaRT)  ©9a NIeTO  Cag NIeTD 3@ qIerd 3@ qxerd Cag
quetd aad (sud) querd Jsed queTd aad wo quetd aad mo Aq1susp
pod spass quetd/pretL spod sapou 1ydtoy sayoueaq pod 98aT] uotq
Jod spaag Jo Jaqumpy posg Jo Jequmy Jo Jequmy queTd Jo Jaqumy 09 quITay ~gTndog
7L6T U SaulTOST ueaqfos OM] JO 80T3STJI39eteyd queTd TeJgaass uc uotrqerndod querd jo eousnyjur °*HT °Iqel



L9
Reddy (24). Row width x density interaction was highly significant for

Clark 63 and Clark Dt,. Clark 63 branched more at the lower density on
75, 37.5, 25 and 15 cm row widths but branched more at the higher density
on 18,75 cm row width. Clark Dt, branched more heavily at the lower

density on all row widths except the 15 em (Appendix table 26 and 27).

Plant height

Row spacing did not influence the height of the semi-determinate
and the indeterminate type (table 13). Clark 63 was significantly
taller than Clark Dty on all row widths — the difference being 33.7 em on
the average. Plant population did not influence the height of either
plant types significantly (table 14). Both plant types were, however,
taller at the higher population density - thus confirming the works of
Wiggins (34), Buttery (3), Johnson and Harris (17) and Nelson and
Roberts (29). Row width x density interaction was not significant in

either case.

Number of nodes per plant

Mumber of nodes per plant was not significantly affected by row
width for both plant types (table 13). However Clark 63 produced a
significantly higher number of nodes than Clark Dty on all row widths.
On the average Clark 63 had 2.6 nodes more than Clark Dt,. Flant pépu-
lation did not influence this agronomic character for either plant type
(table 14). Both plant types had a slightly higher number of nodes at
the lower density. These results disagree with Cooper (6) but were in

agreement with Reddy (24). Interaction between row width x density was

not significant.
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Number of pods per plant

No significant differences were cobserved between the five row
widths (table 13). These results are not in line with the findings of
Cooper (6) but agree with those of Reddy (24). High plant population
resulted in smaller number of pods for both isolines (table 14). Clark
Dt, produced more pods and Clark 63 more pods at the lower density and
these differences were significant. The difference between the two
plant types was small with Clark 63 producing more pods. Interaction
between row width and density was significant. Clark Dt, produced more
pods at the lower density in all row widths except the 15 cm row width.
Clark 63 produced more pods at the lower density on all row widths

except the 18.75 cm row width (Appendix table 26 and 27).

Seed yield per plant

Differences in seed yield between the five row widths were not
significant (table 13). Clark 63 produced smaller seed yields than
Clark Dt, on all row widths. Clark 63 produced its highest yield from
the 25 cm rows and lowest yield from the 15 cm rows. Clark Dty on the
other hand produced its highest yield from the 18.75 cm row width aﬁd
lowest yield from the 25 cm row width. These results agree with Cooper
(6) but disagree with Reddy (24). Population density influenced the
yield of Clark Dt, significantly (table 4). Clark Dty produced more per
plant from the lower density than from the higher density. Clark 63
plants prodﬁced more from the lower density plots. Row width x density

interaction was significant for Clark Dt, and highly significant for
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Clark 63. Clark Dty produced higher yields from the lower density for
all row widths except the 15 cm row width. Clark 63 had higher yields
from the lower density on all row widths except the 18.75 cm row width

(Appendix table 26 and 27).

Seeds per plant

Statistical analysis of seeds per plant did not show significant
differences between the five row widths for both plant types (table 13).
On the average the two plant types produced the same number of seeds.
These results are not in line with Cooper's (6) findings who reported
significant differences between two row widths 50 and 100 cm. Both plant
types produced a significantly higher number of seeds from the lower
density than at the higher density (table 14). Clark Dt, produced more
seeds and Clark 63, more seeds at the lower density. At the higher
density Clark 63 produced more seeds than Clark Dt,. Row width x density
interaction was highly significant for both isolines. Clark Dt, pro-
duced more seeds from the lower density for all row widths except the 15
em row width and Clark 63 seed yields were higher from the lower density

for all row widths except the 18.75 cm row width (Appendix 26 and 27).

Seeds per pod

No significant differences were observed between row widths for
both plant types in seeds per pod (table 13) or between the two densities
(table 14). There was no difference between the two isolines. Row

width x density interaction was not significant.
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Summary and conclusions

Two Clark soybean isolines were tested under irrigation for two
years to evaluate their response to five row widths and two population
densities. Row spacing did not influence the height of either plant
type both years. Plants were taller in the higher population density.
Clark 63, the indeterminate type, was significantly taller than Clark
Dt2, the semi-determinate type, by as much as 39 cm. There was a marked
reduction in the height of both isolines in 1974 due to red spider
attack and hot and dry weather conditions.

No significant differences in yields of Clark Dt, due to row
widths were observed in both years. In 1973 Clark Dt; preduced its
highest yield in the widest row spacing (75 cm) but the yield was highest
in 18.75 cm rows in 1974. However Clark 63 produced significantly higher
yields in 75 and 37.5 cm row widths in 1973 and in the 37.5 cm row width
in 197k than in the narrower rows. Clark Dt, produced approximately 10
percent more than Clark 63 in 1973 but yields were approximately the same
in 1974. Both isolines had higher seed yields in the outside rows than
in the inner rows for the four row widths: 37.5, 25, 18.75 and 15 cm.
Average yields of both isolines were lower in 1974. Population density
did not influence seed yields, though yields were slightly higher at the
higher population density.

Row spacing influenced the guality of Clark 63 seeds both years
but influenced Clark Dtp only in 1974. Both plant types produced good
quality seeds but seeds were better in the wider row widths. Population
density did not influence seed quality for either type. In 1973 Clark
' Dt, produced better quality seeds than Clark 63 but in 1974 there were no

differences between them,
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Row width had no significant effect on seed size of either

isecline both years but seeds were larger on narrow row widths. Popula-
tion density did not influence the size of Clark Dt, seeds but Clark 63
produced larger seeds from the lower density in 1973 but in 1974 there
were no differences between the two densities. Clark Dt, seeds were
larger than those of Clark 63 both years and this could have been one of
the reasons for the yield differences between the two plant types in
1973.

Row spacing influenced lodging significantly for Clark 63 but not
Clark Dtp. On the average both strains lodged more in the wider rows
than in the narrower rows. This is probably due to the closer within
row spacing in the wider row widths. Clark 63 lodged more than Clark
Dty and there was a greater degree of lodging of both isclines at the
higher density.

Height to first pod was not affected by row width for both plant
types. Clark Dt, produced its first pods highest on plants from the 75
cm row width while the first pods on Clark 63 were highest on plants from

15 em row width.

Row width did not influence plant height, nodes per plant, seed
yield per plant, seeds per plant or seeds per pod.

Plants of both isolines produced the highest number of pods in
the 18.75 cm row width.

On the average Clark Dt, had its first pods 0.20 cm higher above
ground than Clark 63 and also produced 1.0 gm more of seed yield per
plant than Clark 63. On the other hand Clark 63 produced 0.13 more
branches, had 2.6 more nodes and was 34 cm taller than Clark Dt,.

For both plant types, high plant population resulted in higher
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first pods, less branching, taller plants, fewer nodes per plant, fewer

pods per plant but plant population did not influence number of seeds per
pod.

On beds with three and five rows, plants in the center row were
shorter, produced their first pods nearer the ground, had fewer nodes
per plant, branched less, produced fewer pods per plant and gave lower
seed yield than plants in the outside rows. These differences may have
been partially due to moisture differential between the center row and
the outer rows because of the proximity to the irrigation furrows.
Higher plant population in beds with three rows resulted in higher first
pods for Clark 63 (not for Clark Dt,), less branching, taller plants,
fewer nodes per plant, fewer pods per plant, less seed yield per plant,
less number of seeds per plant. On the other hand, in beds with five
rows the two plant types responded differently to population density.
Clark Dty branched less, was taller, had fewer pods per plant, produced
a smaller seed yield per plant and had fewer seeds per plant at the
higher density than at the lower density though reverse was true for
Clark 63. However, population density had no influence on seeds per pod
for either isolines in three or five row plots.

On beds with four rows, plants in the center rows were shorter,
had fewer nodes per plant, fewer pods per plant, gave lower seed yield
and had fewer seeds per plant than plants on the outside rows. Higher
plant population resulted in less branching, taller plants, fewer pods
per plant, lower seed yield per plant and fewer seeds per plant for both
isolines. Clark 63 had fewer nodes per plant at the higher population
density as compared to the lower density.

On beds with six rows, the first pods of Clark Dt, were highest
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in the next two inner rows but those of Clark 63 were higher in the out-

side rows than in the center rows. Both isolines branched less, were
taller, had fewer nodes, fewer pods per plant, gave lower seed yields per
plant and had fewer seeds per plant in the center rows as compared to the
four center rows.

High plant population resulted in higher first pods on the stem
and more seeds per pod for both plant types. However the two isolines
responded differently to population density in seed yield and other
agronomic characters. Clark 63 branched less, was taller, had fewer
nodes per plant, fewer pods per plant, produced lower seed yield per
plant and had fewer seeds per plant at the higher population density as
compared to the lower population density. The opposite was true for
Clark Dts.

Row width x density interactions were significant for both plant
types on branches per plant, pods per plant, seed yield per plant and
seeds per plant. Also row width x density interactions were significant
on seed quality and lodging for Clark 63 and on nodes per plant for

Clark D"bz .
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Table 15. Analysis of variance table for plant height, seed quality,
seed size and seed yield of Clark 63 and Clark Dt soybean
in 1973 '

Mean squares for
Source of Plant Seed Seed
variation D.F. height quality size Yield

Replications 3 54.16 0.31 1.68 61.54

Row width (&) L 8.25 0.03 0.16 90.52%

Density (B) 1 216.22% 0.07 0.48 12.36

Plant type (C) 1 30250. 20%% 0.74%%  3,53%%  7L7.86%%

A xB I3 9.01 0.01 0.23 59.77
AxC A 8.13 0.02 0.30 110.61%
BxC 1 140.77 0.001 0.58 18.51
AxBxC L 14.52 0.01 0.13 61.76
Error 57 25:43 0.02 0.20 23.24

#5ignificant at 0.05 percent level

#tHighly significant at 0.05 percent level
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Table 16. Analysis of variance table for plant height, seed quality,

seed size, lodging and yield of Clark é3 and Clark Dtjp

soybeans in 1974

Mean squares for

Source of Plant Seed Seed
variation D.F. height quality size Lodging Yield
Replications 3 62.62 0.09 0.45 0.59 12.93
Row width (A) L 152.33# 0.12 0.47 0.17 13.90
Density (B) 1 679.78%x 0.01 1.09 0.41% 17.99
Plant type (C) i 27863.113% 0.002 6.91 1, 95% 0.01
AxB 4 59.97 0.05 2.4 0.27 60.05
AxC I 121.42 0.07 1.19 0.02 25.44
BxC 1 16.20 0.00 0.70 0.35 2.75
AxBxC L 18.62 0.11 1.29 0.09 14.01
Error ot 154.75 0.04 2.2 0.08 28.62

* Significant at 0.05 percent level

##* Highly significant at 0.05 percent level
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Fig 1. The influence of row width on seed yield of
Clark 63 and Clark Dt, in 1973 and 1974.

Fig 2. The influence of row width on the seed quality
of Clark 63 and Clark Dty in 1973 and 1974.

Fig 3. The influence of row width on the lodging of
Clark 63 and Clark Dtp in 1973 and 1974.
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Fig La.

Fig 4b.

Influence of row number per bed on plant
branching in beds with four and five rows.

Influence of row number per bed on number of
nodes per plant in beds with four and five
Tows.
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Fig 4c. Influence of row number per bed on number of
pods per plant in beds with four and five
rows.

Fig 4d. Influence of row number per bed on seed
yield per plant in beds with four and five

rows.
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vy

Fig lLe.

Influence of row number per bed on number
of seeds per plant in beds with four and
five rows.
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Two Clark soybean isolines, Clark 63 an indeterminate type and
Clark Dt,, a semi-determinate type, were tested for two years, 1973 and
1974 under irrigation to evaluate their response to five row widths (75,
37.5, 25, 18.75 and 15 cm) and two population densities (450 and 225 sq.
cm per plant).

Characters measured were plant height, seed quality, seed size,
seed yield, height to first pod, number of branches, number of nodes,
number of pods, seed yield per plant, number of seeds per plant and

seeds per pod.

Row width did not influence the height of plant types either
year. Clark 63 was significantly taller than Clark Dtp. There was a
marked reduction in the height of both isolines in 1974 due to red

spider mite attack and adverse weather conditions.

Row width influenced seed quality of Clark 63 but not Clark Dt,.
However row width did not influence seed size, number of nodes, seed

yield, number of seeds per plant and seeds per pod for both isolines.

There were significant differences between row widths for Clark
63 yields in 1973. The yields were highest from the 75 and 37.5 cm
row widths. Clark 63 seeds were significantly better in quality from
the narrower row widths (25, 18.75 and 15 cm) than from the wider row
widths in 1974. Clark 63 lodged significantly more in the wider row
widths than_in the narrower row widths.

Clark Dty branched more in the 15 cm row width while Clark 63
produced more branches in the 18.75 cm row width. The two isolines pro-
- duced significantly more pods from the 18.75 cm row than from other row

widths.



Plants of Clark 63 produced their first pods highest in 15 cm
rows and Clark Dt, produced its first pods highest in 75 cm rows.

In comparing the yields of individual rows on a bed, both plant
types gave higher yields from the outside than from the center rows.
Also on beds with three, four, and five rows, plants in the center row
were shorter, produced their first pods nearer to the ground, had fewer
nodes, branched less, produced fewer pods per plant and gave lower seed
yields per plant than from the outside rows.

On beds with six rows, plants were taller in the inner rows,
first pods were higher on the outside rows and plants from the center
rows branched less, had fewer nodes per plant, fewer pods per plant, pro-
duced lower seed yields and seeds per plant.

High population density resulted in taller plants, a greater
degree of lodging, higher first pods, less branching, fewer nodes, fewer
pods, smaller seed yield and iess seeds per plant for both isolines in
1974.

On beds with five rows, Clark Dty branched more at the lower
density whereas Clark 63 branched more at the higher density. The same
observations were made with regard to pods, seed yield, and number of
seeds per plant.

On beds with six rows, Clark 63 branched more at the lower
density, while Clark Dt, branched more at the higher density. Clark 63
produced more pods at the lower density than at the higher density, but
number of pods per plant of Clark Dtp was not influenced by population
density. Other yield components of the two isolines were not influenced
" by plant density.

Plants of Clark 63 were taller, lodged more, produced smaller



seeds in 1973, had more branches, and more nodes than Clark Dt,;. On the
other hand Clark Dty produced more seed yield in 1973, bore its first
pods higher above ground and produced higher seed yield per plant than
Clark 63.

Row width x density interaction was significant for both isolines
on number of branches, number of pods, seed yield, and seeds per plant.
The interaction between row width and population density was significant
for Clark Dty on nodes per plant, seed quality, and lodging. It was also

significant for average seed yield for Clark 63.



