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Relationships between the CO, Exchange and the Growth
and Chemical Contents in Soybean Seedlings

Koh-ichiro ASANUMA

Soybean cultivar “Tamanishiki” was used to clarify the relationships between the CO, exchange and the
growth and chemical contents within 22 days from sowing

Dry weight of the cotyledons decreased gradually with growth, but that of other parts, such as roats,
leaves, stems and petioles, increased, especially after 7 days from sowing The content of carbon corresponds to
the dry weight of each organ, whereas that of nitrogen increased rapidly after 7 to 10 days from sowing,
suggesting the active nitrogen absorption Respiration and photosynthesis in whole plants increased with growth,
and the percentages of each parts to those varied ascendingly from cotyledons to upper leaves. Photosynthesis
in cotyledons started immediately at emergence and declined after 10 days when that in primary leaves became
active. Growth and yield follwing the defoliation of cotyledons or each leaves before 10 days were reduced, but
defoliation after that time showed no significant effects

Judging from the above, photosynthesis in cotyledons seems to be very important for the growth of young

seedlings of soybean plants
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Fig 1. Apparatus for measuring CO, exchange
Arrows show the directions of air flow
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Table 1 Growth and yield

Length of main stem No. of No. of seeds per  Hundred Seed
Plot* pods per seed weight
July. 23 Aug 20 Sept. 20 plant plant pod weight per plant
cm cm g g
A 34 81 94 39.5 64.3 1.6 36.3 23.4
Bs 15 89 85 42.8 54.5 1.3 39.7 21.6
Bs 20 74 82 34.5 59.0 1.7 36.0 21.3
B: 28 77 93 51.0 59.8 1.2 39.8 23.8
Bio 36 82 95 35.0 56.8 1.6 41:7 A 23.8
Cr 33 69 95 40.3 66.5 1.7 38.0 25.4
Cun 26 69 - 84 47.3 7.5 1.6 31.7 24.6
Cis 35 77 85 42.0 64.3 1.5 38.3 24.6
Ca 32 77 84 - 37.0 58.0 1.6 46.6 27.1
Dis 29 68 81 40.8 60.3 1.5 38.9 23.5
Dz 33 73 83 37.5 66.0 1.8 36.9 24.4
Ez 29 72 80 43.5 73.5 1.7 30.2 22.2

% © A-E represent the part defoliated (A : non-treated control ; B : cotyledons ; C : primary
leaves : D and E : lst and 2nd trifoliate leaves). Subscripts show the defoliation time in days
from sowing
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Fig 2. Changes in length of hypocotyl stem and seminal root Fig. 3 Changes in dry weights per plant
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Fig. 4 Changes in total carbon (A) and total nitrogen (B) contents as shown in percentages
rof dry weight basis. Symbols are“the same as those in Fig. 3
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Fig. 5. Ch‘anges in respiration and photosynthesis per plant and the percentages.of those in
various plant parts to the whole plant. C : Cotyledons, PL : Primary leaves,

1L : First trifoliate leaves, 2L : Second trifoliate leaves
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