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EFFECTS OF NODULATION ON THE GROWTH AND THE CHEMICAL
COMPOSITION IN SOYBEAN PLANTS

Koh-ichiro ASANUMA

- To obtain some information about the effects of nodulation on the growth, the flowering and podding, and.: the
chemical composition in soybean plants, cultivar ‘Akiyoshi’, grafted on nodulating and non-nodulating isolines, were
examined. The results obtained may be summarized as follows:

(1) Nodulation increased the stem length, the number of branches and leaves, and the dry weights of each organ
in later stages of growth, especially after the flowering time. From the results of growth analysis, however, nodulation
reduced the dry matter production at very young stages because of one-sided symbiosis. )

(2) In the non-nodulating plants, the ﬂoWering occurred later and the period of flowering was shorter than in nodu-
lating one. The yield and its components were all reduced in non-nodulating plants, and they were not sufficiently
recovered by top dressing.

(3) The contents of carbon and nitrogen in each organ were higher in nodulating plants, especially of nitrogen, and
this difference became more remarkable with growth progressed.

(4) Judging from the results mentioned above, the fixed nitrogen by root nodules has the important role for the
plants at the flowering and maturing stages as the source of nitrogenous compounds in pods and seeds, and it is more

effective than the absorbed nitrogen from the soil.
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Fig. 1. Changes in growth status. Symbols are the same as those in Table 1.
1
| Leaf blades 154 Stems 20} Pods Nodules
10+
5 L
IO VO, S—| 1 L S 0
I mMNVV VI
Sampling time
Fig. 2. Changes in dry weights of each organ. Symbols are the same as those in Table 1.
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Fig. 4. Changes in growth parameters. Symbols are the same as those in Table 1.
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Table 2. Yield and its components

Number of Number of  p 4., Number of Number of Hundred- Seed
Piot flowers pods erce nlt ag e seeds seeds seed- weight
per plant per plant  P* g per pod per plant weight per plant
A, 122 5.0 4.1% 1.56 7.8 209¢g 12¢g
A, 139 13.5 9.7 1.50 20.3 21.7 5.6
B, 209 43.0 20.6 1.66 71.3 22.4 14.5
B, 203 47.0 23.5 1.58 75.0 24.4 15.8
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Table 3. Variations of chemical components of each organ

Carbon Nitrogen C/N ratio
Stage Im mx v v Vi II 1 v v Vi IIT 1uxr v v VI
Ay | 434 40.3 412 408 405 | 476 2.14 144 133 134 | 9.1 188 28.6 30.7 302
Leaf | A; —_ = - 421 407 — ~— — 151 162 — — — 279 251
B, | 43.3 456 443 444 452 | 466 405 3.80 3.50 3.62 | 93 113 I1L7 12.7 125
B, — = = 449 43| — — — 324 870| — — -— 139 120
<Ay | 393 394 37.6 39.6 40.8 | 2.22 071 040 040 039 | 17.7 555 94.0 99.0 1046
Stemj A, — - — 422 422| — —~ — 031 040f{ — — — 136.1 1055
B; | 387 388 39.6 445 43.1 | 275 185 1.69 0.66 1.37 | 14.1 21.0 234 674 32.0
B — — — 411 48| — — — 060 08| — — — 685 509
Ay _ - - — 401} - - - - 215 — — - - 187
Pod | A, —~ - — 401 3%61| — — — 184 L70| — — — 218 212
B; —_ - — 418 41| — -~ — 370 8363| — — — 113 124
B, — — — 414 45| — — — 329 368 — — — 12.6 124

~1)" . Data are shown as %, of dry matter basis.
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