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Summary

Study on crop management for high and stable yield and high-quality production of
Soybean (Glycine max,(L.)Merrill) in upland fields under paddy-upland rotation in the
warm region of Japan.

UCHIKAWA Osamu

It has been an essential problem that the stable supply of domestic production soybean which is
safely, because the improvement in the ratio of self-sufficiency of soybean is strongry desined at present
in Japan. In this study, the relationships the effects of seeding time, sawing density and row spacing and
on crop growth, nodule activity, seed yield, protein content rate, seed coat cracking were analyzed to
provide a basis for establishing the high-quality stable production of the soybean in the warm region of
Japan.

1) The relationships between soybean yield and yield attributes and meteorological conditions were
statistically analyzed for the period from 1985 to 2000 , in order to establish cultivation techniques that
improve the yield of soybean in Northern Kyushu. Simple correlation analysis showed a significant
positive correlation between the yield and 100-grain weight, grain number per m’ or ripening pod
number ripening per m’.

2) A strong positive relationship was detected between the 7-day total precipitation around the flowering
and the pod number under dry conditions with the preciptation being less than 130mm.

3) The yield, 100-grain weight and grain number per m’ showed a quadratic correlation with air
temperature. The optimum mean daily air temperature from flowering to grain thickening stage for
100-grain weight and grain number per m* was about 25 C.

4) On high vyielding factor of the 2000 annual production soybean in Fukuoka Prefecture, the analysis
was carried out on the basis of harvest condition test data and meteorological phenomena for the past 14
years. The mean temperature in improvement and seed filling stage of the percentage ripening by there
being the rainfall which was moderate from the pod extension in September over the seed filling stage,
seemed to be the increase in 23 ‘C and weight of a hundred grains in moderate temperature by the fact
it passes pass on high yielding factor of the 2000 annual production soybean.

5)From the above result, it was concluded that the optimal timing soybean seeding is around July 10th in
the northern Kyushu, and the sprinkling between rows seemed to be of importance as a cultivation
technique as overdrying countermeasure in the time of flowering ~ initial seed filling stage.

6)We analyzed the effects of planting pattern on the growth, yield and nitrogen fixiation activity (NFA)
of the soybean cultivar 'Sachiyutaka' for 2002-2005 to establish labor-saving cultivation techniques that
implove vyeild of soybean using late planting and without mid-season cultivation methods in
paddy-upland rotational fields.

7)The vyields of late planted soybeans were lower than those planted in the optimum time, but in 2005



the yield of late planting higher yield than that of optimum planting.

8)The top dry matter and yield increased when 'Sachiyutaka' was planted in narrow-spaced rows, as
compared to normal rows under the condition of late planting and non-intertillage cultivation techniques.
At the same time, lodging was observed more frequently in the absence of intertillage.

9)The NFA per m’ showed a significant positive correlation with the top dry matter and yield, and
showed a significant negative correlation with the lodging. Therefore, heavy top dry matter and high
lodging resistance are two important factors for enhancing NFA.

10)I conclude that it is important to plant soybean in rows of narrow spacing for increasing the top dry
matter and heightening the NFA, and that it is essential to introduce a soybean cultivar with lodging
resistance greater than 'Sachiyutaka' for establishing labor-saving cultivation techniques that implove the
yield of soybean using late planting methods.

11) Effects of sowing time and planting density on the protein content of the seeds collected from main
stems and branches were investigated to establish the cultivation technique for improving the protein
content of soybean seeds grown in upland fields under paddy - upland rotation. In both main stems and
branches, the protein content of the seeds was increased by late sowing and higher sowing density.

12) Seeds on the main stem also had a higher protein content than those on branches irrespective of
sowing time and sowing density.

13) The average protein content of seeds was negatively and significantly correlated with the number of
branches per plant and cumulative temperature during the seed filling period.

14) In addition, the protein content of the seeds was more affected by sowing time than sowing density
in both main stem and branches.

15) The late sowing time combined with high planting density cultivation that make plants to be the
main stem type was necessary to raise the seeds protein content of the soybean.

16) To establish the cultivation techniques that prevent the occurrence of seed-coat cracking (SCC) in
the soybean cultivar ‘Sachiyutaka’, we investigated the occurrence of SCC with as affected by seeding
time and planting density. The occurrence of SCC tended to increase as the sowing time was advanced;
it was increased by sowing in June and decreased by sowing later than July 10.

17) The occurrence of SCC was decreased as the planting density increased. However, in late sowing on
July 24, no significant difference in the occurrence of SCC was observed between the sparse and the
dense plantings.

18) The occurrence of SCC negatively correlated with grain number per m* and seed-stem ratio, but was
not correlated with 100-grain weight and yield.

19) We recommend to delay the sowing time and increase planting density to increase the seed-stem
ratio and to keep a sufficient number of grains per mi as a measure to prevent the occurrence of SCC in
*Sachiyutaka’.

20) The effect of seeding time and planting density on the performance of soybean cv. 'Sachiyutaka'
were examined in terms of growth, yield and quality of so as to clarify the optimal seeding time and
proper planting density. The SCC developed, when 'Sachiyutaka' was seeded in June, and the appearance
quality of the seed was deteriorated.

21) When the planting density was made equal to that of ' Fukuyutaka ', the yield was similary
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equivalent, However, when the planting density was increased by decreaseing the intra-row spacing the
yield point improved by 5 to 21% without lodging. This also resulted in fewer accurance of SCC.

22) The above findings show that for high-quality and stable production of cv.'Sachiyutaka’, early
sowing in June should be avoided; sowing in the middle of July is recommended. Also, it is suggested
that 'Sachiyutaka' be sown more densely than cv.'Fukuyutaka' and that a rate of 19.0 per ni was
adequate, two seeds, at a time.

23) The decline in stem moisture occered later in cv. 'Sachiyutaka', after seed fillig, and the time when
the combine harved can be started was delayed after seed maturity.

However, if planted density, the stems tended to get thinner with an accelerated drop in stem moisuture
after seed maturity, resulting in earlier harvestable time.

24) The harvesting loss was about 20% of the recovery quantity, when the lodging of the soybean was
multidegree, and it became clear that the combine harvesting loss increased by the lodging.

25) It was judged that the lifter kit was effective as a technology countermeasure for harvesting seeds
with reduced loss, when the soybean lodged.

26) The growth characters and productivity of the soybean plants that developed from seeds stored for
various periods at 5 °C and 40% relative humidity, but having 80% or higher germinability were
examined in comparison with those of newly harvested seeds (new seeds). The seedlings at one month
after sowing from the very old seeds (stored for 10 years and 7 months) showed morphological
characters significantly different from those from the new seeds, but not those from the moderately old
seeds (stored for 2 years and 7 months) or the old seeds (stored for 7 years and 7 months).

27) In the plants from the old seeds, the mean emergence date, flowering date, maturing dates, length of
the main stem, yield components, seed yield, and inspection-grade or protein content of seed were not
significantly different from those in the plants from the new seeds. On the other hand, in the plants from
the very old seeds, the mean emergence date, length of main stem, yield components and seed yield
were significantly different from those in the plants from the new seeds.

28) We concluded that the seeds of soybean stored for 2 years and 7 months, or 7 years and 7 months
having a germinability of higher than 80% are practically useful, and showed normal growth characters
and productivity. However, it should be noted that the seed storage for 10 years had inferior grain yield.





