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Abstract

A field experiment was conducted to study the dry matter accumulation
of soybean plants under three planting patterns namely, rectangular, square
and triangular plantings at two levels of planting density.

The dry matter accumulation was influenced by planting patterns within
planting densities. At the standard densily the total dry weight of square
The seed yield
was similar in both square and triangular plantings and these were higher
than that of rectangular planting. At the high density, triangular planting

planting was higher than the other two planting patterns.

gave more total dry weight and seed yield than the other two planting
patterns. From these results, it was found that the equidistant
arrangement of plants tended to perform better than traditional rectangular
planting in dry matter accumulation.

The branch weight showed the same response as total dry weight to plant-
ing patterns at both the densities. The response of bhranch seed yield was
the same as that of total plant seed yield including main stem seed yield.
But higher total dry weight within particular planting patterns did not

always give higher seed yield.

was a [unction of dilferent utilization

Introduction

217

of

It has been suggested thalt higher yield
could he obtained by the improvement in
assimilates  into  the

Sisiks and  Weser™'
found that the seed yield of soyhean [ Glycine

the partitioning  of

harvested fractions®’.

max (L.) Merr.] was nol correlated with

total dry matler produced and the seed yield

phatosynthates between vegetative growth and
seed production.

It was shown in our previous papers® “‘that
the seed yield of soybean and the growth
of branches varied with planting patterns,
which refered to the different ways of plant
arrangement under given planting .densities.

It has also been noted that there is a drastic

Laboratory ol Forage Crops, Obthiro University of Agriculture and Veterinary Medicine,

Obihire 080, Japan.

— 39



218 K. Wuevarnunoam, H. Mika and T. Gemwma

reduction in branching with increasing plant-
ing density"*®. Il is reasonable to think that
there will be changes 1in partitioning of
assimilates among different parts of the plant
with changes in interplant competition. It is
expected that the dry matter accumulation in
different plant parts will be influenced by
planting patterns.

The objective of Lhis experimenl was to
compare the dry matter accumulation in
different parts of soybean plants under three
planting patterns, namely rectangular, square
and triangular plantings at two levels of

planting density.
Materials and Methods

During the 1986 growing season, the experi-
ment was conducted at the experimental field
of Obihiro University ol Agriculture and
Veterinary Medicine. The soil type of the
field was stratic fluffy brown andosols (Entic
Hapludands ). Two determinate cultivars,
Toyosuzu and Suzuhime, were used in this
experiment. The area of a plol was 3.9m X
3.6m. The arrangement of plants under
rectangular, square and lriangular plantings
al two levels of planting density are given 1in
Table 1.

All plots were seeded at the rate of four
seeds per hill on May 22 and thinned to two
plants four weeks after planting. Compound

fertilizer was applied at the rate of 0.2g-N,

Table 1. Arrangement of plants under ree-
tangular, square and triangular
plantings at the two levels of
planting density.

Planting density
Standard High
800 hills/a’ 1200 hills/a
Rectangular 66.0cm x19,0cm  66.0cm % 12, 6ecm
Square 3b6.bem % 35.5cm  28.9¢m % 28.9¢cm
38, 0cm % 33, 0em 31, 0cm % 26, 9em

Planting
pattern

Triangular

1) Each hill consists of two plants.

1.9g-P and 1.0g-K per hill as the basal dress-
ing. Weed, insect and disease conlrols were
carried out whenever 1t was necessary.

Six plants from three hills were laken [rom
each plot at the following developmental stages
as defined by Kauwn ef al?: stage 2  three
trifoliate leaves completely unrolled; stage 3—
five to six trifoliate leaves completely unrolled;
stage 5—plants in full bloom; stage 7 beginning
of seed formation; and stage 9— maximum dry
matter accumulation  stage. At harvest
maturity stage, 10 plant samples from five hills
in each plot were taken. For the analysis of
dry matter accumulation in plant parts, each
plant sample of all stages was separated into
leaves, pelioles, stems and branches, pods
and seeds (when that part was uvpresent ),
Leaf area of each sample was measured with
an automatic leaf area meter (ilayashidenko
AAM-T). The plant parts were dricd separately
at 70°C for 48 hours and weighed.

Results

Dry matter accumulation

The total dry weight, excluding the welights
of fallen leaves and roots, and the dry matter
accumulation 1n different parts of the plant
of two cultivars, under different planting
patterns at the two levels of planting density
are 1llustrated in Fig. la-d. Total dry weight
and reproductive dry weight are as per unit
area of land (nf).

At the standard density, Suzuhime showed
no difference in total dry weight among plant-
ing patlerns during early stages but square
planting gave higher total dry weight than the
other two planting patterns at the beginning
of seed formation stage and the maximum dry
mualler accumulation stage. At harvest maturi-
ty, total dry welght and reproductive dry
weight of this cultivar 1n both square and tri-
angular plantings were almost the same.
Toyosuzu also showed the same response as
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did Suzuhime to planting patterns. But total
dry weight and reproductive dry weight in
square planting were higher than those of the
other two planting patterns at all stages,

Al the high density, the response of Suzuhime
and Toyvosuzu to planting patterns  was
similar. Although there were no differences
among planting patterns during early stages,
triangular planting tended to give more tolal
dry weight and reproductive dry weight than
the other two planting patterns at all stages
alter the three trifoliate stage. The total dry
weight and reproductive dry weight of rec-
tangular plarting were higher than thar of
square planting at all stages, cxcept at harvesl-
ing stage.

Leaf area index (LAI)

As shown in Fig. 2, at the standard density,
triangular planting gave the highest LAl in
Suzuhime through various developmental
stages, whereas 1l was highest under sguare
planting in Toyosuzu. The maximum LAI
was at the beginning of seed lormation stage
for both cultivars.

At the high density, triangular planting gave
the maximum LAI of 5.9 in Suzuhime and 4.8
in Toyosuzu. Rectangular planting had higher
LAl than the other Lwo planting patterns at
the beginning of seed formation stage in both
the cultivars.

Branch weight and stem weight

The dry weights of main stem and branches
were laken separately at harvest maturity and
are given in Fig. 3. It was found Lhat at the
standard densily, square planting gave higher
main stem and branch weighls in both the
cultivars. However, the branch weight per
plant was reduced in sguare and rectangular
plantings in both the cultivars al the high
density  with a drastic reduclion 1in the
former., The branch weight in Lriangular

planting was not affected by planting density.

Seed Yield

There were little differences between cultivars
in response of the seed yield per unit area to
planting patterns. As shown in Fig. 4, at
the standard densily the seed yield was
almost the same for square and triangular
plantings, but higher than that in rectangular
On the other hand, at the high

density, triangular planting gave the highest

planting.
seed yield. These responses of seed yield to
planting patterns and densities were dependent
on the response of branch seed yield rather
than main stem seed yield.

Discussion

The results showed that branch weight was
reduced in rectangular and square plantings
at the high density in both the cultivars. But
branch weight in triangular planting was not
alfected by planting density.

As Muma et al.” suggesled, at the high plant-
ing density, plants grown under rectangular
planting are closely spaced within rows, and
thus branching is restricted in the direction
of rows. The plants, however, can extend the
branches towards the interrow spaces. On the
aother hand, the plants grown under square
planting are crowded in both directions, thus
branching is restricted more than in rectangu-
lar planting. In the case of triangular plant-
ing, plants are arranged alternatively in rows,
so 1L seems that more space is available
between the adjacent plants, allowing the
plants to spread the branches well in all di-
rections even at the high density.

When the branch weight is more, the weights
of the associated parts such as leaves and
petioles also increase, thus resulting in higher
total dry weight. Tn the experimental resulls,
the response ol branch weight and the total
dry weight to planting patterns was the same.
But higher maximum LAl did not always
assoclate with higher total dry weight among
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planting patterns. One of the reasons for this
seemed to be thal superfluous leaf area proha-
bly resulted in pholosynthates being used
inefficiently .

It was clear that the dry matter accumula-
tion in different parts of sovbean plants was
influenced by planting patterns within planting
densities (Fig. la-d). The response of total dry
weight was dependent on that of branch
weight, and the seed yield was dependent on
hranch seed yield. There was a positive
correlation between the maximum total dry
weight and the seed vield over planting patterns,
densities and cultivars (r—0.69"). However,
higher total dry weight within particular plant-

ing patterns did not always give higher seed

yield. Similar results were reported™", but
the detailed rzasons are still uncertain. Therefore,
further studies are needed to elucidate

the exact role of branches, by comparing the
dry matter accumulation and seed yield of

debranched plants with that of normal plants.
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Fig.1b. Dry weight of plant parts of Toyosuzu at various stages of growth as

influenced by planting patterns at the standard density.
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Fig. 1c. Dry weight of plant parts of Suzuhime at various stages of growth as
influenced by planting patterns at the high density.
R, S, T:Rectangular, Square and Triangular plantings respectively.
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R, 8. T: Rectangular, Square and Triangular plantings respectively,
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Fig. 3. Main stem and branch dry weights of Suzuhime (left), and Toyosuzu (right) taken at harvesting

stage as influenced by planting patterns at the two planting densities.

R, S, T: Rectangular, Square and Triangular plantings respectively.
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Fig. 4 Branch seed yield and main stem seed yield per square meter of

Suzuhime (left ) and Toyosuzu (right ) taken at harvesting stage

as influenced by planting patterns at two planting densities.

R, S, T: Rectangular, Square and Triangular plantings respectively.
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