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Nodulation and Early Growth of Supernodulating
Mutants in Soybean

Suk Ha Lee* and Hong Suk Lee**

ABSTRACT : Increase in nodulation and nitrogen fixation was achieved partly through the isolation
of supernodulating soybean mutant plants. This experiment was conducted to compare nodulation,
nitrogen fixation, and early growth characters of wild type ‘Bragg’ with those of its supernodulating
soybean mutant, ‘nts 382" and ‘nts 246’. At 31 days after planting, nodule dry weight of nts mutants
was 2.5 to 3.7 times greater than that of Bragg. Higher nodulation of nts mutants showed the
reduced top growth, indicating that photosynthates might be translocated and used for nodule
growth attached to the root system, Total acetylene reduction activity was higher in nts mutants
than Bragg, whereas specific acetylene reduction activity of nts mutant was the half of that of
Bragg. Mixture of nts mutants and Bragg did not affect nodulation characters each other,
suggesting that factors affecting supernodulating characters exist inside rather than outside the

root system,
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Table Composition of modified Hoagland’s sol-
ution used for culturing plants.
ml in a liter
Stock nutrient solution

1M KH2PO4 1
1M MgSOs4 2
1M  KNOs 3
IM  Ca(NOs): 4.5
Micronutrients* 1
Iron chelate* 1

* Stock solutions for micronutrients and iron
chelate were made on the basis of Hoagland’s
solution preparation.
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Nodulation of nts 382 mutant soybean plant grown in the field.

Table 1. Nodule dry weight of Bragg and nts
mutant soybean plants at each sam-
pling date.

Days after planting

Genotypes

18 22 31
ceereeeeee g /plant ceeeeeeeennn
Bragg 9¢*  19b 39b 60 C
nts 382 20 P 38b 992 151 b
nts 246 332 722 1192 224 28

* Within sampling dates, means (column) not fol-
lowed by the same letter are significantly differ-
ent at P=0.05 based on an LSD.
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Table 2. Relative distribution of dry weight in
plant parts of Bragg and nts mutant
soybean at each sampling date.

Days after planting

Genotypes

14 18 22 31
Relative shoot dry weight

. e Of eeereneeniiie

Bragg 54.13* 5842 5802 6342
nts 382 56.72 5532 5382 6062
nts 246 54.6 2 5312 5352 6l528
Relative below—ground root dry weight

. O e

Bragg 94.82 go.82 87.0& 88842
nts 382 867 8343 649D 69.9b
nts 246 81.0€  685b 57.3¢  529¢

* Within sampling dates, means (column) not fol-
lowed by the same letter are significantly differ-
ent at P=0.05 based on an LSD.
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Distribution of dry weight in plant parts of soybean in relation to days after planting.
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Table 3. vComparison of acetylene reduction ac-
tivity of three soybean genotypes
which were measured at 22 days after

planting.
C2H2 reduction activity
Genotypes ARA SARA
uMh-!plant-! uMh™! g! nodule dy
wt,
Bragg 48D 127.02
nts 382 5.7ab 58.9b
nts 246 6.7 2 57.0b

* Within sampling traits, means (column) not fol-
lowed by the same letter are significantly differ-
ent at P=0.05 based on an [.SD.
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Table 4. Nodulation characters of Bragg and nts
mutants in a mixture and in a
monoculture.

Genotypes Nodule number Nodule dry wt.

no. plant ~t mg plant !
Monoculture
Bragg 89 + 11* 144 £ 5
nts 382 784 + 68 327 + 23
nts 246 688 + 29 320 9
Mixture of Bragg and nts 382
Bragg 79 £ 18 164 + 21
nts 382 704 + 60 314 + 12
Mixture of Bragg and nts 246
Bragg 102 £ 15 167 £ 13
nts 246 537 + 64 283 £ 15

* : Data represented mean 4+ standard error of
four replications.
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