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Dual Inoculation Response of Soybean with Rhizobium And Mycorthiza
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The dual inoculation response of soybean with rhizobium and mycorhiza was examined in pot vermiculite and field
soils. In order to select a symbiotically compatible mycomhiza with Bradyrhizobium japonicum, a highly
germinating spore among 60 strains from 32 upland soils in southern part of Korea was obtained in Acaulospora sp.,
Gigaspora sp. and Glomus sp., respectively. As a result of dual inoculation of Glycin max cv. Dajangkong and
Eunhakong both with 1x10°cells of B. japonicum YCK 213 and 10 spores of each mycorrhiza in vermiculite pot,
only Glomus sp. treatment together with the rhizobium showed significant increase (P = 0.05) both in shoot dry wt
and nodule mass of not Eunhakong but Dajangkong. In red-yellow soils with pH 5.2(1:5H,0) and 203 mg of
Lancaster P per kg of soil, in which 10° cells of B Jjaponicum and 1020.2 spores of mycorrhizae per gram of soil were
naturalized, grain yield of G. max cv. Dajangkong was increased to 3.9%by dual inoculation both of 4.8x10°cells of
B. japonicum and 10 spores of mycorthizae per two seeds under condition applied with 30 kg P>Os and 34 kg K,O
per hectare compared to conventionally fertilized plot (2.75 MT ha'l) added with 30 kg N ha"'. However, there was
not significant.
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Table 1. Symbiotic responses of G. max cv. Dajangkong and Eunhakong inoculated with rhizobium and several mycormhizae

in vermiculite soil.

Dajangkong Eunhakong
:
Treatment Shoot Nodule Nodule Shoot Nodule Nodule
dry wt. no. mass dry wt. no. mass
Noninoculated g plant'1 no. plant'1 mg plant'1 g plant'1 no. plant'1 mg plant'1
B. japonicum 2.97 10 10 2.62 7 12
B. japonicum + Acaul. 4.13 53 232 4.92 63 242
B. japonicum + Gigas. 3.78 50 213 4.74 54 221
B. japonicum + Glomu. 4.40 58 225 4.67 47 185
4.41 58 245 5.20 45 177
LSD (0.05)
0.60 14 28 0.54 16 21

'B. Japonicum, Bradyrhizobium japonicum YCK 213; Acaul., Acaulospora sp.; Gigas, Gigaspora sp.; Glomu., Glomus sp.

Table 2. Growth status of G. max cv. Dajangkong depending on treatment at its flowering stage in red-yellow soils.

Treatment’ Shoot Shoot . Nodule Nodule .Mycc')rrhizal
dry wt. chlor. level no mass infection rate
g plant’ (index) no plant” mg plant” %

Fertilizer N, P, K only 6.23 36.7 9.1 67 333

Fertilizer P, K only 4.54 35.6 6.4 51 30.0

B. japonicum and P, K 5.89 36.3 21.6 115 533

‘B. japonicum + Glomus sp.” and P, K 6.40 36.4 18.9 119 63.3

LSD (0.05) 1.80 - 6.4 18 16.6

"Fertilizer N 3, P,0s 3, K0 34kg 10a'; B. japonicum, B. japonicum YCK 213; Glomus sp., Glomus sp.
"Shoot chlor. level, shoot chlorophyll contents level tested with Minolta SPAD-502.
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Table 3. Mineral contents in plant depending on treatment at flowering stage of G. max cv. Dajangkong in red-yellow

soils.
Treatment’ TN P,0s K0 MgO
g kg’
Fertilizer N, P, K only 37.2 9.2 274 6.9
Fertilizer P, K only 35.8 9.1 26.4 6.6
B. japonicum and P, K 39.2 8.5 249 6.6
‘B. japonicum + Glomus sp.” and P, K 40.1 9.2 24.2 6.7
"See footnotes to Table 2.
Table 4. Yield and yield components of G. max cv. Dajangkong depending on treatment in red-yellow soils.
Treatment’ Stem length Stem dry wt 100-grain wt Grain yield .Mycc?rrhizal
infection rate

cm kg 10a" g kg 10a" %
Fertilizer N, P, K only 53.2 250.4 (100) 22.7 275.2 (100) 433
Fertilizer P, K only 51.5 254.2 (101.5) 224 266.2 (96.7) 56.7
B. japonicum and P, K 56.7 250.8 (100.2) 225 281.8 (102.4) 80.0
‘B. japonicum + Glomus sp.” and P, K 57.2 264.9 (105.8) 23.1 285.9 (103.9) 83.3
LSD (0.05) - - 0.5 - 20.0

'See footnotes to Table 2.

Table 5. Soil phosphorus contents, microbial number and biomass C depending on treatment at harvesting stage of G.

max cv. Dajangkong in red-yellow soils.

Treatment’ Avail. P,Os Bacteria Actinomycetes Fungi Biomass C
mg kg‘1 ---------------- log cfu g -—-----mmmmmmmm- ug g’

Fertilizer N, P, K only 474 6.95 5.75 4.62 325.1
Fertilizer P, K only 435 7.07 6.45 4.70 387.2
B. japonicum and P, K 459 7.16 6.51 4.65 520.7
‘B. japonicum + Glomus sp.” and P, K 500 7.13 6.49 4.78 419.1
'See footnotes to Table 2.
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