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ABSTRACT : To examine ideal leaf types with higher
CO; assimilates and different seed sizes, 12 soybean vari-
eties were planted on the pot in a plastic house covered
with glass. Leaf function based on stomatal conductance
and CO; assimilation in soybean is different in seed size
and leaflet shape. Mean CO, assimilation of a single leaf
was 19.66 pmolms™"' and showed higher in small seed cul-
tivars with narrow leaflet than that of small seeds with
wide leaflet (18.29 pmolm’s™), but within large seed
groups, it was higher in wide leaflets (19.17 pmolm™s™)
than narrow leaflet cultivars (17.45 mmolm™s™). In small
seed and narrow leaflet cultivars, stomatal conductance
ranged from 0.14 to 0.15 molm™s™', while CO, assimilation
ranged from 19 to 20 umolms'. The Photosynthetic rate
was closely related to stomatal conductance, transpiration
and water use efficiency.

Keywords: soybean, CO, assimilation, stomatal conductance,
narrow leaflet, wide leaflet
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Table 1. Photosynthesis parameters of individual leaves, as determined from the measurements of CO, exchange.

Cultivar Leafshape  100-seed wt. (g) CO, assimilation Coi{gr‘::‘zggﬁ)) Transpiration z;’gtg;‘:s;
umolm2s™! mmolm~s™'

Eunhakong Narrow 11.8 18.86 43 4.41 4.28
Myeongjunamutkong Narrow 11.0 2044 40 474 4.31
Pungsannamulkong Narrow 109 19.69 48 4.81 4.09
Mean 11.2 19.66 437 4.65 422
Malikong Narrow 17.8 17.29 46 4.46 3.88
Jangyeobkong Narrow 19.3 17.23 45 4.09 4.21
Saealkong Narrow 19.7 17.83 41 4.18 4.27
Mean 18.9 17.45 44.0 424 412
Iksannamulkong Wide 12.1 18.19 40 4.69 3.88
Kwangankong Wide 12.0 18.08 44 442 4.09
Hannamkong Wide 11.5 18.62 43 4.71 3.95
Mean 11.9 18.29 423 4.60 3.97
Muhankong Wide 19.8 20.02 46 4.66 4.30
Samnamkong Wide 19.3 18.56 43 4.59 4.14
Sinpaldalkong #2 Wide 214 18.95 44 4.46 425
Mean 20.2 19.17 443 4.57 4.30
LSD (0.05) 23 1.32 NSt 0.30 0.21

NS means not significant at the 5% level.
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Fig. 1. Relationship between CO, assimilation and stomatal
conductance as a function of H,O diffusion on a leaf of
soybean cultivars.
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Table 2. Analysis of variance for fluorescence parameters.

Cultivar Fo Fm Fv/Fm
Eunhakong 525 3.381 0.844
Myeongjunamulkong 538 3.605 0.850
Pungsannamulkong 556 3.582 0.844

Mean 539.7 3.523 0.846
Malikong 523 3.379 0.845
Jangyeobkong 527 3.472 0.848
Saealkong 557 3.490 0.840

Mean 5357 3.447 0.844
Iksannamulkong 556 3.566 0.844
Kwangankong 508 3.366 0.849
Hannamkong 493 3.188 0.845

Mean 519.0 3.373 0.846
Muhankong 574 3.179 0.819
Samnamkong 560 3.375 0.834
Sinpaldalkong #2 550 3.182 0.827

Mean 561.3 3.245 0.827
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Fig. 2. Relationship between CO, assimilation and quantum yield
of electron transport in PSII on a leaf of soybean cultivars.
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Table 3. Photosynthesis parameters and yield potential of soybean cultivars.

Cultivar No. of leaf/plant ~ Leaf area/plant ~ CO, uptake/SLAT  CO, uptake/plant Yield /plant*
cm2 ppm ppm g
Eunhakong 753 5,475¢ 42.3b 62.5¢ 20.1b
Myeongjunamulkong 56b 6,003¢ 45.9a 80.4a 21.2b
Pungsannamulkong 57b 6,446b 44.2a 62.5¢ 30.5a
Mean 63 5,975 441 68.5¢ 239
Malikong 50b 4,556d 38.9d 64.1c 24.5b
Jangyeobkong 33¢ 4,370d, 38.6d 70.4b 16.3c
Saealkong 57b 7,258a 40.0c 55.9d 21.9b
Mean 47 5,395 39.2 63.1 20.9
Iksannamulkong 54b 5,248¢ 40.8¢ 41.7¢ 19.5b
Kwangankong 55b 5,964c 41.5bc 50.3d 14.7¢
Hannamkong 56b 6,608b 42.8b 47.6e 13.0c
Mean 55 5,940 41.7 46.5 15.7
Muhankong 50b 6,608b 44.9a 52.0d 27.2ab
Samnamkong 47bc 6,700b 42.6b 82.6a 24.3b
Sinpaldalkong #2 37c 4,644d 42.4b 70.5b 26.8ab
Mean 45 5,981 43.3 70.1 26.1

"Specific leaf area (SLA)
*Seed yield per plant (g/plant)

$Within a column, means not followed by the same letter are significantly different at the 5% level by DMRT.
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