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ABSTRACT

Dry matter production, leaf area growth and total nitrogen changes were studied in
Glycine max. soybean communities, which were grown In sandy loam soils controlled
to provide various moisture levels, i.e., 5—7%(level 1), 8—10%(level 2), 11—13%(level 3),
14—15%(level 4), 17—20%(level 5) and 22—24%(level 6).

A summary of the results is shown. The maximum dry matter production of leaves, stems
and nodules and the maximum leaf area per unit area were at level 5, but the maximum of
root dry matier production was at level 4.

Total nitrogen content of the soybean plant decreased with growth, but each level of soil
moisture content also showed a little difference. Water content of the plant decreased with
plant age and soil water deficiency, especially in roots and nodules,

Nodule formation increased in proportion to soil moisture content. Total nitrogen content
of the soil on which the soybeans grew, increased from 0.237 before sowing to 0.30%
at 100 days after sowing.

It seems that soil water content acts as a linear factor in the elongation or dry weight
increase of shoots and roots until Increasing to level 5. Considering the pattern of plant
growth through analysis of the shoot and root dry weight ratio, or the photosynthetic organ
and non-photosynthetic organ dry weight ratio, the asymptote of plant growth at a high
soil water content exceeded that at a low soil water content.
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Table 1. Growth of mean shoot length In cm at

different soil water level.

water level |
Sm 1] 2| 38 4 5%

date !

Jun. 30 17,2| 13.8 15.6/ 15.4| 12.4 11.6
Jul. 10 18.3 20.7| 21.5| 22.9] 24.4) 20.9
Jul. 20 19.6) 28.9| 32.4, 54.6| 386.0] 27.1
Jul. 29 23.5/ 48.5| 48.4| 53.2| 67.1] 53.4
Aug. 9 37.1| 78.0| 84.0; 85.6| 88.2| 84.6
Aug. 20 49,2| 88.8 84.6) 103.6) 124.4] 1156.5
Aug. 30 57.0| 85.4] 80.4| 110.4| 118.0| 154.2

Table 2. Growth of mean root length in cm at
different soil water level

: @Elevel i

samplilg i 2 3 4 5 6
date
Jun. 30 17.2| 13.8 15.6 13.0 11.5 9.8
Jul. 10 a5.4| 38.9] 46.2] 40.0/ 29.5 24.8
Jul. 20 84.0| 35.00 41.6] 39.2| 32,0 44.4
Jul. 29 59.0| 44.3] 43.5) 45.3 43.1| 43.8
Aug. 9 39.0, 40.0| 42.5 50.5 47.5 49.2
Aug. 20 50,0/ 51,0 47.1| 66.2] 71.4) 69.1
Aug. 30 48,0/ 55.5 57.0| 56.5| 57.2| 63.4
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Table 3. Dry matter production of shoot and root at different level of soil water (g/m?).

= water level
sampm

5—7% ) 8—10%

11139 14—1525 17—20% 222495

|
Jun. 30 shoot 21,87 " 39,40 28.35 240 | 2835 20.25
root 7.29 11.34 13.77 9.72 ‘ 10.53 9.72
Tl 10 shoot 70. 47 78,57 85. 86 20,72 ’ 98. 01 95.58
root 22. 68 25.92 25,11 2.16 | 25,92 30.78
Tl 20 shoot 68. 04 110.97 63.62 154,13 190, 35 146. 61
root 20. 25 21.06 24.20 20, 97 23,49 23.07
Tul. 29 shoot 135.37 24462 260. 82 256.77 347,49 l 291. 60
root 99.97 41.52 35.27 42,13 36.45 | 36.83
Aug. 9 shoot 187.92 518.40 507.78 625.83 690.93 646.33
root 43.74 85. 05 90.72 98,82 72.90 62.37
Aug. 20 shoot 418,14 525. 69 533.98 740.34 | 1006.83 840.78
root 66. 42 105.30 106.11 11.16 89.91 106, 92
Aug. 30 shoot 618,84 750.87 | 104571 | 1074.06 | 1240.11 | 200845
root 51.03 68. 04 145. 80 168. 48 149. 85 156. 33
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Fig. 11. Total nitrogen content in soil within Glve-
ine max plant communities at 100days after
sowing accompanying with soil water level.
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level in soil.
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WEHY e level 5 Bl kS 17—20%< A
nt gXe Rz gl
otk Table 4. A comparison of shoot growth (T) and root
la growth (R), T/R ratio.
ool \W‘ﬁwl 1 ’ 2| 2| 4 5 6
-2 Sampling date \
2 o et Jun. 30 3.00 2.85 2.06| 3.33 2.69‘ 2,08
’g 8t July. 10 3,000 3.03)3.41) 3.1 3.79 3.10
- Tul. 20 3.36 5.26 6.73]! 5.91 8.10' 6.70
5 Ll Jal. 20 | 4.52 5.80 6.84 6.09 9.53 5.97
joj o Aug. 9 4.300 6.09 6.59) 6.33 9.47 10.39
] Aug. 20 7.24 4,98 5,09 6.72 11.19 7.98
E . Aug. 30 12.08 11.03 7. 18! 6.38 8.31] 6.45
g
- 5 Table 5. A conparison of photosynthetic organ (F)
and non-photosynthetic organs (C) ratio,
C/F ratio.
+
Water level
\ 1 2 3 4| 5 ‘ 6
P . 2rd  Sampling date
\ Jun. 30 | 0.68 0.58 0.92 0.62 0.65” 0.76
. \m July. 10 | 1.07 101 1.0l 1.08 0.98 1.08
Tul. 20 113 111 0.98) 1.14| 1. 01' 0.94
Jal. 29 1.41] 1.55 1.58 1,46 1.68’ 1.51
! , 5 P 4 5 3 Aug. 9 1.76) 1.56 1.73| 1.79 1.82 1.58
water level in soil Aug. 20 2.62) 1.65 1.27] 1.52 1.45 1,23
Fig. 12. The relation between T/R ratio and water Aug. 30 1.80| 1.41 1.30/ 1.45 0.89 0.79
level in =ofl.
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