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FREQUENCIES OF
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ABSTRACT

Devine, T. E., and B. H. Breithaupt. 1981. Frequencies of nodulation
response alleles, K7, and Rj,, in soybean plant introduction and breeding
lines. U.S. Department of Agriculture, Technical Bulletin No. 1628, 42

PP.

The Bj, and B4, alleles in soybeans (Glycine max (L.) Merr.) condition
ineffective nodulation with particular strains of Rhizobium japoricum
(Kirchner) Buchanan. The frequencies of both these alleles declined pro-
gressively with advancing levels of breeding for agronomic performance
in the United States. This result su.ggests either a negative adaptive
value for Ej, and K4, or genetic linkage of these alleles with other alleles
having a negative adaptive value for agronomic performance. To aid
soybean breeders in the choice of breeding lines, we have presented the
genetic constitution for the Bj; and £j, locifor 847 plantintroduction lines
and the lines in the 1979 preliminary and uniform tests. The geographic
pattern of the frequency of these alleles in Asian soybean populations
suggests that ecotypes of the host and microsymbiont coevolved under
selection pressure for mutual symbiotic compatibility.

KEYWORDS: Coevolution, Giyeine max (L.) Merr., natural selection,
nitrogen fixation, Rhizobium japornicum (Kirchner) Buchanan, sym-
biosis.
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FREQUENCIES OF NODULATION RESPONSE
ALLELES, Rj, AND Rj,, IN SOYBEAN PLANT
INTRODUCTION AND BREEDING LINES

By T. E. DEVINE and B. H. BREITHAUPT !

Soybeans (Glyeine max (L) Merr.) and other
economically important leguminous crops
normally form a symbiotic relationship with
rhizobial bacteria that results in the develop-
ment of root nodules, in which atmospherie
nitrogen is fixed in a form that can be used in
plant metabolism. In soybeans, several genes
have been identified that control nodulation
response with specific strains or serological
groups of strains of Rhizobium japonicum
(Kirchner) Buchanan. The Rj, allele condi-
tions an ineffective nodulation response with
strains of the 122 and el serogroups of R.
Japoniewm (1).2 Plants carrying the Bj, allele
nodulate normally with other strains of R.
Japonicum but form cortical preoliferations or
rudimentary nodules with strains of the 122
and ¢l serogroups (fig. 1, B). The Ej, allele (8)
conditions an ineffective nodulation reaction
specifically with rhizobial strain 61 of the
Beltsville Culture Collection. This allele re-
sultsin the formation of cortical proliferations
rather than nodules when plants are inocu-
lated with strain 61 (fig. 1, D),

In this bulletin, we present the genetic con-
stitution for the alleles present at the Rj, and
Ej; loci for a large sample of soybean plant
introduction lines from Asia. To provide in-
formation on these alleles in the soybean
breeding lines currently widely used by soy-
bean breeders and geneticists to develop new
cultivars, we tested the lines entered in the
1979 U.8. northern and southern regional pre-
liminary and uniform soybean tests. The fre-
quencies of the Bj, and Rj, alleles in the plant
introduction and the preliminary and uniform
test lines were compared to determine
whether these frequencies were altered dur-
ing breeding for improved agronomic adapta-
tion in the United States.

These alleles have been regarded as inter-
esting but undesirable biological oddities, We
have proposed that they reflect lack of coevo-
lution of host plant ecotypes with the micro-
symbiont ecotypes in the areas of origin in
Asia (2).

MATERIALS AND METHODS

Sceds of the plant introduction lines for
maturity groups 00-IV and V-X were supplied,
respectively, by R. L. Bernard, Urbana, 111,
and E. E. Hartwig, Stoneville, Miss., from the
USDA soybean germplasm collections. Seeds
of lines tested in the 1979 U.S. regional pre-

* Research genetieist and plant physiologist (support
seientist), respectively, Cell Culture and Nitrogen Fixa-
tion Laboratory, Beltsville Agricultural Research Center,
Beltsville, Md. 20705.

2 Italic numbers in parentheses refer to Literature
Cited, p. 8.

liminary and uniform tests for maturity
groups 00-IV and IV-S-VIII were supplied by
J. R. Wilcox, Purdue University, West
Lafayvette, Ind., and E. E. Hartwig, respec-
tively,

Seeds of each line were surface sterilized in
50 percent ethanol, rinsed in water, and
planted in hills with five seeds per hill in plas-
tic growth trays (3). The trays contained
sterilized vermiculite as the support medium
and each had 48 hills. All seeds in a tray were

1
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PN-7003, PN-7001, PN-7000. PN-7002

FIGURE 1.—Normal (rj. and rj,} and ineffective (R, and Rj,) root responses of soybean cultivars: A, Narmal nodulationon
Clark {rj, 1)) inoculated with strain 7 of serogroup el of Rhizobitm juponicun; B, ineffective response on Hardee (R}
Rj») incculated with strain 7, showing cortical proliferations rather than nodules; C, normal nodulation on Clark (rfy

r1,) inoculated with steain 61 of K. jeponirum; D2, ineffective response on Hill (Rj; R} inoculated with strain 61,
showing cortical proliferations and few nodules.
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inoculated with 7-day-old broth cultures of
either rhizobial strain 7 representing the ¢l
serogroup or strain 61 from the Beltsville Cul-
ture Cellection. Seedlings were evaluated 3-4
weeks after planting for nodulation response.
Those lines showing ineffective responses

were tested again to confirm the results. Lines
that exhibited a heterogeneous nodulati ng re-
sponse were retested in the growth trayv svs-
tem in rows of approximately 50 seeds each to
determine the percentage of individuals car-
rving the particular Bf allele.

RESULTS AND DISCUSSION

The results of the tests for the frequencies of
the nodulation response alleles, Rj» and RJ,. in
the plant introduction (PI) lines ave given in
table 1. The B}, allele occurred with relatively
low frequency—=2 percent of the lines in the
sample of 847 PI's. These lines were in matur-
ity groups III-VIIT and most originated in
China and Japan (table 2, fig. 2). There appears
to be aclustering of the Bj, allelic frequency in
the vicinity of the neighboring Chinese cities
of Nanking and Hangchow, which are 240 km
apart. Of the total 18 PI's found to carry the
R}, allele in this testing program, § were from
these 2 cities. Furthermore, of the 29 lines
tested from these cities, 9 or 31 percent dis-
played the Bj, allele. Although the sample of
29 lines is small, the frequency of 31 percent is
markedly different from the overall frequency
of 2 percent in the total of all lines.

The Rj,; allele occurred in 29.7 percent of the
847 PI's tested for this allele. It was found in
all the maturity groups but with « lower fre-
quency in the earlier groups, 00-II,thanin the
later ones (table 2). The highest frequency
{94.3 percent) was in maturity group X. The Rj,
allele was particularly prevalent in lines from
southeast Asia, i.e., Burma, Malaya, Indo-
nesia, Thailand, and Vietnam (table 2). Only a
few lines are available in the USDA soybean
germplasm collections for some of these coun-
tries, i.e., Vietnam 5, Burma 2, and Malaya 12;
however, the frequencies are consistent with
those of neighboring countries (fig. 3).

In some instances, the origin listed in the PI
records may not be indicative of the area of
actual development of the cuitivar, Some
samples were obtained from research station
collections of soybean germplasm from a wide
geographic area and maintained as a seurce of
diversity. This is probably true of lines from

New Delhi, India, which is historically not an
area of soybean culture, Trade and migration
of human populations have likely moved eco-
types from their place of original development.
The classification of the PI's by maturity
group provides an additional check on geo-
graphic locations by latitude. The timing of
flowering and ripening of seed in soybeans is
very strongly influenced by the plant’s peneti-
cally programed response to photaopertod.
Since the length of the photoperiod is deter-
mined by distance from the equator, the ge-
netic control system of lines adapted to any
given latitude must fall within a range that
permits seed to ripen in order for the cultivars
to survive. Thus, although lines from Siberia,
U.S.8.R., vary in maturity from group 00
through II, lines of much later maturity would
not survive in Siberia, since flowering would
oceur so late that the seed would not ripen
before frost. Similarly, early maturing lines
would not be adapted to Indonesia, since flow-
ering would occur s0 early in seedling on-
togeny that the size of the plant formed would
preclude a worthwhile yield of seed. Despite
the difficulties in ascertaining the origin of
some introductions, the information on
germplasm origin apparently is sufficiently
accurate and definitive to detect ecotypic dif-
ferences in the frequencies of the R, and Bj,
alleles.

These results indicate that there is a rela-
tionship between the geographical sources of
the PI's and the frequencies of the Rj alleles.
This suggests the principle that ecotypes of
the host and microsymbiont have coevolved
with mutual symbiotic compatibility. A corol-
lary of this principle is that ecotypes of the
host and microsymbiont that have not co-
evolved may, when artificially brought into
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association, exhibit defective symbiosis in
gither the effectiveness of nodulation or the
efficiency of fixation or both. The £), and £j,
responses may then be indicative of the asso-
ciation of ecotypes of the host that have not
coevelved with ecotypes of the microsymbiont.
For example, during soybean introduction
into the United States, the reassortment of
ecotypes of the host and microsymbiont may
have resulted in the coupling of ecotypes of K.
japonicunt from northern China or Japan with
sovbean host plant germplasm from southern
Asia.

Although the Asian sources of the PI's used
in this study are documented as to country of
origin and in most instances to the locality
within that country, rhizobial strain 7 ¢an be
traced only to an isolate from the USDA farm
at Arlington, Va., made in 1915, and strain 61
can be traced only to an isolate from experi-
mental plots in North Carolina made in 1946
(&),

If host compatibility with the micresym-
biont is related to ectoype coevolution, and if
successful symbiotic nitrogen fixation is an
important component of the complex of adap-
tive characteristics for host survival, then it
would appear that the rhizobial strains with
those symbiolic characteristics recognized as
incompatible by the Bj, and Rj, alleles do not
dominate the rhizobial population (so as to
exert a significant selection pressure) in areas
where the host populations have a high fre-
quency of the Rj, or Bj, allele. If the same
principle that governs the effects of the Rj.
and RBj, alleles on effectiveness of nodulation
also poverns the efficiency of nitrogen fixa-
tion, then coupling the proper ecotypes of the
soybean host and rhizobial microsymbiont
should result in improved efficieney of nitro-
gen fixation.

Breeders may he particularly interested in
the PI's they are using as sources of desirable
traits in their breeding programs. Some PI's
that carry the Rj, allele occur as ancestors of
cultivars that are frequently in the parentage
of modern cultivars and experimental lines. P1
40658, the source of cultivar Laredo, and PI
71569, the source of the cultivar Clemson,
carry the £, allele. PI 54610-1, one of the par-
ents of the cultivar Ogden, also carries the B,

allele. The cultivar Dunfield, which was previ-
ously reported to carry the Ej, allele (8), is
often found in the parentage of experimental
lings now being tested for release to soybean
producers. The cultivar Peking, which has
been used as a source of resistance to the cyst
nematode, carries the Rj; allele. PI 171442,
which is used as a source of resistance to
phytophthora rot, carries the Kj, allele. The
fact that some of the inbred lines in the
germplasm collection display both the £}, and
Rj; phenotypes indicates that they are not two
allelic forms at the same locus but that they
reside at two distinct loci.

The genotypes of the lines in the 1979 pre-
liminary and uniform tests are given in table -
3. Characteristics of individual lines may
serve as a guide to soybean breeders in select-
ing lines for use as parental materials from
among those with otherwise similar ag-
ronomic characteristics. Inoculum producers
and distributors should also be alert to posgsi-
ble incompatibilities of their straing with
existing and potential new cultivars.

We compared the frequencies of the Bj, and
Rj, alleles in the PI lines and the 1979 prelimi-
nary and uniform test lines to determine
whether a shift in the frequencies of these al-
leles occurred concomitant with selection for
improved agronomic performance (table 4).
The P1's are the raw material with which plant
breeders Iinitiate plant improvement pro-
grams. The preliminary test lines represent
the products of recombination and selection
that have performed sufficiently well ap-
ronomically in local or statewide testing pro-
grams to merit entry in the national testing
program. The uniform test lines represent a
vet more advanced level of selection, re-
stricted to those that have previously per-
formed well in the preliminary tests.

To strengthen the basis for comparison, we
selected the PI's acquired at the earliest dates
for testing. Lines in the current 1979 prelimi-
nary and uniform tests are usually derived
from crosses made 10 or more years ago. Thus,
the PI’s acquired at the earlier dates are more
apt to represent the germplasm available for
utilization as parental materials in those
crosses. Although relatively few lines served
as the source of our currently used germplasm
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(15 PI's are reported to account for approxi-
mately 80 percent of the currently used U.S.
germplasm), presumably the lines carrying
the Rj alleles had a proportional opportunity
to be selected as parents. Selection was prac-
ticed by breeders for agronomic desirability
both in selecting parental materials nd in
culling the progeny of crosses among lines se-
lected for use as parents.

The Rj, allele occurred with arelatively high
frequency in the plantintroductions (29.7 per-
cent}and should therefore have had ample op-
portunity based on randem chance to have
been included in the selection of parental
materials, The Bj. allele on the other hand was
relatively infrequent in the plant introdue-
tions {2 percent); however, the assignment of
cultivar names to several of the Pl's carrving
the Ej, allele {Charlee, Cherokee, CNS, Missov,
Monetta, and Seminole) indicates that these
lines were deemed to have some features of
agronotnic merit and should, therefore, at
least have been considered in the selection of
parental materials. Until this publication, the
genetic constitution at the Bj; and Rj, loci
would nof have been known to breeders for
most soybean lines. Consequently, direct con-
scious selection for these alleles would not
have been possible,

Since the maturity of group IV-5 is close to
that of groups I'Vand V, the data for IV-8 are
included in the comparison of the {requencies
in the uniform tests with those in the PI and
the preliminary tests. No preliminary test
exists for maturity groups 00 and 0, and the
group I'V-8 is tested only in the uniform test.
Since maturity groups 00 and 0 are absent in
the preliminary tests, summary data are pre-
sented for the PI's and the preliminary and
uniform tests that do not include these matur-
ity groups. For the comparison between the
Pl's and the uniform tests, summary data are
given that include all the data for maturity
groups 00 through VIII in order to maximize
the use of the data available. Data for the pre-
liminary and uniform tests are not a sample
but are the entire population of experimental
lines in these tests in 1979, In the case of both
the Rj, and Rj, alleles, the frequencies of the
incompatible alleles progressively declined
from the PI's to the preliminary tests to the

uniform tests (table 4).

Although a shift in allelic frequency can
oceur beeause of random drift, particularly in
small populations, it seems unlikely that this
would account for the consistent trend with
both alleles and the relatively consistent
trend over most maturity groups. The alterna-
tive hypothesis would be that lines carvrving
either Bj or £j; may have been generally sub-
standard performers agronoemically and thus
have been eliminated in the culling process
leading to advancement to the 1979 prelimi-
nary and aniform tests. Even so, some cul-
tivars known for good agronemic performance
do carry the Rj, or Bj; allele.

[t is not clear whether genotypes are disad-
vantaged in performance in U8, testing pro-
grams because of close linkage of the R or B,
alieles to other detrimental atleles or an inhe-
rent adaptive deficiency of the Bj, and Bj, al-
leles themselves. The makeup of the rhizobial
populations in the evaluation sites used for
soybean testing in the United States is not
well understood. Possibly at some locations,
the Bj, and £, alleles may significantly impair
nitrogen fixation and be detrimental to per-
formance. It would be desirable to have more
information on the rhizobial populations at
the testing sites used in breeding proprams.

If breeders and geneticisis are to under-
stand the role of ecotvpe coevelution in the
development of symbiotic specificity, it will be
important to identify precisely the origin of
both host and microsymbiont genotypes. The
information now available on soybean Pl's
permits such identification of many lines. Un-
fortunately we have very meager information
on most strains of £. japonicum. Hopefully,
new introductions of both E. japenicum and
sovbeans will be definitively described. If re-
search can identify ecotypes of Ehizobium
that show superior combining abiiity with
specified host germplasm, it should prove pos-
sible to successfully predict the locations from
which new rhizobial collections are most likely
to yield the most compatible strains.

In addition, an understanding of ecotype
variation may provide insight into the occur-
rence of types of Rhizobium with differing
physiclogical c¢haracteristies, such as rhizo-
bial-induced chleorosis (5}, hydrogenase activ-
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ity (7), and tolerance of extremes of pH {4 ) and
temperature. Such differences may have sur-
vival value in specific ecological niches. An
understanding of these adaptive functions

would benefit efforts to tailor combinations of
host plants with desirable rhizgebial strains for
agricultural ecosvstems,
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TABLE 1.—Frequencies of nodulation response alleles, Rj, and Ri,, in
soybean plant introduction lines by maturity groups

Date of _Frequency of alleles!
Origin introduction Ry Ri,

MATURITY GROUP 00
Agate Japan
Flambeau.. __ U.S5.8R
Hidatsa Japan
Pando Korea
Sioux Japan

FC 30685
30687
PI 159764 __.._Seoul, Korea
227327...  Hokkaido, Japan
240079. Sapporo, Japan,

291326______Koshan, Heilungkiang, China (NE.)__.

MATURITY GROUP ¢
30684 .. —China (NE.)
30692 do
70242-4____Wutai, China (NE.)

89001 _Dairen, China (NE.)

2435647 _____Omagari, Japan
243550 do
248512 Japan
261465 . _Kyushu, Japan
261475... China (NE)

291311A __ _Koshan, Heilungkiang, China (NE.)___
291312 do
291313 do
291316 do
2913194 do

2913208 do
291321 do
291325 do
291329 do
291331 do

296947 __Amur River Region, U.8.3.R
205948 do
295949 da

MATURITY GROUP I
Elten________ USSR
Habaro do
Mendota Koren
PC 03609 China (NE.}
PI 54809 . ___Harbin, Sungkiang, China (NE)___

54834 do
54853 do

See footnote at end of table.
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TABLE 1.—Frequencies of nodulation response alleles, Rj. and Rj,, in
gsoybean plant introduction lines by maturity groups—Continued

Date of Freguency of alleles?

Lines Origin introduction R Ri,

MATURITY GROUF l—ton,
54854 . __.Harbin, Sungkiang, China (NE.)__ . 1822
24857 Wdo 1922
54865 do 14922

63271 .....China (NE.) 1925
BR474—. . Schwangeheng, Sungkiang, China(NE.) 1826
B88351-3..__..Inner Mongolia, China_.___. . ... 1526
G8hb4 do 1926
GB572........._Anta, Heillungkiang, China (NE. ... 1926

BR576 Inner Mongolia, China.. . 1926
68586 China {(NE.) 1926
686042 Chang-Chia-wan, China (NE).________ 1426
Anta, Heilungkiang, China (NEJ__._. 1426
Schwangeheng, Sungkiang, ChinafNE) 1926

68770 . Anta, Hellungkiang, China (NEL ... 1828
68507 .Harbin, Sungkiang, China (NE.} ... 1928
(39533 Schwangeheng, Sungkiang, China(NE.) 1926
70016 ____ Yungtsengyuvan, Kirin, China (NEJ)__ 1528
TONT Shanghowan, Kirin, China (NE.J_____.. 1928

70027 ... Nuongkiang, Heilungkiang, China (NE.y 1826
T0087.........Tungchiang, Sungkiang, China (NBE).. 1926
702471 LW Kirvin, China (NE) 1926
T0473-1 .Chingho, China (NE oo 1828
TO4BH ... _Heilungkiang, China (NE.J__ o _._ 1928

70829 do 1426
71161 ........China {(NE.) 1927
78242 ... _Yekaterinoslav, USSR, ___ . _ .. . 1828
TA243 do 1928
70617..........China {NE.} 1928

79693 ___. Harbin, Sungkiang, China (NE.)...._. 1429
79727 do 10929
TART(-1 China (NE.) i 1924
81033.......Hokushu, Japan 1929
810374 do 1429

81040 do 1029
81765 Japan 1829
81772 do 1929
81775 do 1929

Seoul, Korea 1829

83945-3 Suwon, Korea 1929
84668 19586
84674 - 1930
84686 1930
84818 —_—

See footnote at end of table.
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TABLE 1.—Frequencies of nodulation response alleles, Rj. and Ri;, in
soybean plant introduction lines by matuwrity groups—Continued

Date of  Freguency of alleles!

Origin introduction Rj, Rj,

MATURITY GROUP I—con.

PI 84864 __._. ~Kobe, Japan
86021 .. {Obihire, Hokushu, Japan_.. ..
86133 do
86410______ _Nakano, Tokyo, Japan... e
86411 do

86416 Urawa, Japan
Mito, Japan
87531_.__ _ China (NE.}
882848 Kungchulineg, Kirin, China (NE.)..._ __ _
88295_____China {(NE.;

88443 ___ Dairen, China (NE.)
88484 Hsiungyaocheng, China (NE.J.. .. -
88467 do

88797......_.. —.[Dairen, China (NE.}
8BBO4 do

890565 do
89057 do
88058 do
92468
82469 do

92479 do
96152 South Hamgyeng,
181532 Japan

181538 do
181538 do

181570 do
1986158
166150 do
200568 Shikoku, Japan

227322......__Hokkaido, Japan

227325
2273285
227331
220354 Japan
2485094

2681492 Hokkaido, Japan
423708 Korea
423942 Japan
423943
423544

423947
423949
423953
423954

See footnote at end of fable.
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TABLE 1.—Frequencies of noduwlation response «lieles, Rj. and Rj,, in
soybean plant introduction lineg by muturity groups—Continued

Date of Frequency of alleles!

Origin introduction Rj» Rj,

i MATURITY GROUP I
Kanro Korea 1924
BC 01547 China (NE.} . 1811
PI 30584 Niguta, Sungkiang, China (NE. b, 1811
305949 do. 1911
30600 1911

47131, _____Harbin, Suagkiang, China (NE.)__ 1Mg
54604 ____..China {NE.) 3
54607 do 1921
54G08 do L 1821
54619 _Kaiyuan, Liaosi, China (NE ). 1921

Harbin. Sungkiang, China (NEb.____ 1922

do 1G22

<o 1922

_.do 1422

60279 .. -Shenyan, China (NE.J__ oo, 1824

66296-1____ _Chenkiang, China 1924
65338 ____ .. Harbin, Sungkiang, China (NE.)._...... 1825
65341 do 1925
65346 do 1925
65354 do 1925

$5388 do 1925
68421 . Schwangcheng, Sungkiang, China{NE.) 1996
GB427 do 1926
68436 do 1926
68436 do 1926

68438 do ... e 1926
70463........_._China (NE.) ORI £ 121
T0476........—.Erhtachotzu, China (NE) . o o 14256
T0478..........Mishan, Sungkiang, China (NE.b..... 1996
72337 .o China (NE.Y. . . 1927

72342 do 1527
73585 i927
80494 _ .. Yokohama, Japan 1929
80671 .. .Tokyo, Japan__ ... ... 192¢
81763 .. _... China (NE.} 1929

81767 1929
81768 1929
81770 S 1929
B1771 (R & 14
82184, ... _Secul, Korea. 1929

Suwon, Korea 1930
193¢
18390

See footnote at end of table.
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TABLE 1.—Frequencies of nodulation responsge alleles, Rj; and Rj,, in
soybean plant introduction lines by maturity groups—Continued

Date of _Frequency of alleles!

Origin introduction Ri, R,

MATURITY GROUP II—con.

PI B84665..._._ Suwon, Korea
84678 do

84681 do
84750 do
84928 Pyongyang, Korea.

Seoul, Korea.
B4965...._  _Kobe, Japan

84892 _Urawa, Japan
85012 do
85014 do
B5021_____Pyongyang, Korea.

Suwon, Korea

B5492 do
85508 do
85625 do
85671 ... _China {NE.)
86031 e Obihiro, Hokushu, Japan

86038 do
86045 do
86039 Japan

86102 do
BE6112 do

86115 do
88443______Omagari, Japan
B6454 do
86463 do
87065

88825 do
Bg138.. . _Kvo ngsong, Korea
89154 do

89156 do
92460 ... __US.S.R,
92464 do
92465 do
92717....._Kungchuling, Kirin, Chine “NE.)______

82719 do

92733 do

96171 North Hamgyong, Korea, . . .
Songchon, Korea

181538, _Japan_..

See footnote at end of table.
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TABLE 1.—Frequencies of nodulativn response alleles, R, and Rj,, in
soybean plant introduction Hnes by maturity groups-—Continued

Dute of  _Frequency of atleivs

Lines Origin intraduction Ris Rj,

MATURITY GROUP li—eon.
181534 Japan e 13ER
181537 O 1454
181541 do 1944
181948 e ISR + '« BUROO e BB
195150, o FPOTSTPRN '« S O 143

186ED8. e . 1Al
200478.....Shikoku, Japan L L1922

MATURITY GROUP L
54883 .l Kaiyuan. Liaost, China (NE e . 1821
54591 ... Yuny River. China {INE e 1921
54592 . China (NE.L e Lo 192
54608-2 ... ai, ina (NE. 14821
54610-1.. .. Changchun, Kirin, China (NE.J . ... 1821

54613 ... Tiehling, Lisosi, China (NEdo....... T2
5461a=1......Harbin, Sungkiang, China (NEJ_... 1921
54620-2_ .. Changchun, Kirin, China {(NEJ ... 1821
57884 .o ChRiN2 INE e e, 1923
60272, Shaohing, Chengkiang, China 1828

G1940 Peking, China 1424
B2483,. . .Chaitang, Ching oo 3
65379 ... ... Harbin, Sungkiang, China (NE.). ... 1925
68423 . ... Schwangeheng, Sunghkiang, China (NE.Y 1426
88470 1426

BR4R3 . 1926
GBI s 1926
68560 .., . . 1926
68621 . rerrermensineen 20 i e 1926

Harbin, Sungkiang, China (NEJ . .. L1926

G879 .. LJAnta, Hellungkiang, China (NEDL .o 1826
GRBOS...........Harbin, Sungkiang, China (NE.} Lo 1826
G9515 ... ...Kushan, Lisotung, China (NEY . . 1GEB
G9993..........Shulan, Kirin, China (NE)o s 1826
69995, _....Acheng, Sungkiang, China (NB)........ 1828

Mishan, Sungkiang, China (NE.. ... 1926
WHatlin, Sungkiang, China (NEd ... 1426
Lungching, Kirin, China (NE) ... 1926
Nanchany, Kiangsi, China._.. . ..o 192y
Anta, Heilungkiang, China (NEJ ... 1929

China (NEJ....... 1929
TOB74-1 do 1829
BO451..........Nishiguhara, Tokyo. Jupan coaereneaes 1928
B0470.........Takadacho, Tokyo, Japan e 182G
80481 .........Konon, Tokvo, Japan 1929

See footnote at end of table.
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TABLE 1.—Frequencies of nodulation response alleles, Rj, and Rj,, in
soybean plant introduction lines by maturity groups—Continued

Date of _Frequency of alleles!
Origin intreduction R, Rj,

MATURITY GROUF Ill—eon.
81027 . ____Sapporo, Hokushu, Japan_______..__. —. 1929
81038 do 1929
81041 do 1929
81780 Kotani, Japan 1929
82232 Korea 1929

82246-1 do 19258
82278 __._.Kangnung, Korea 1929
82302 .. —3eocul, Korea 192¢
82308 do 1929
83940 ______ _Suwon, Korea 1930

B4578 do 1930
84579 do 1930
B4631 do 1930
84662 do . 1930
84666 do 1830

84680 do 1930
84682 do 1930
84757 do 1930
84914 do 1930
B4957. __....Shimonoseki, Japan 1930

Kyoto, Japan 1930

e Uragawa, Japan 1930

do 1930

85009-1 do 1930
85019_______Pyongyang, Korea 1930

B5356 ____.__Suwon, Korea 1930
85456 do 1930
B5559% do 1930
85630 do 1930
B5666 __ Tokyo, Japan 1930

85878 Morioka, Japan 1930
86004 Obihiro, Hokushu, Japan 1930
86006 do 1930
86024 do 1830
B6026 do 1930

B6OFE. do 1930
86032 do 1930
86053 do 1930
86098 do 1930
86610 Japan 1930

B8353 Kaiyuan, Liacsi, China (NE.)______ = 1930
917264 ___ Pyongyang. Korea 1931
91729 do 1931

See footnote at end of table.
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TABLE 1.—Frequencies of nodulation response alleles, Rj, and Rj,, in
soybean plant introduction lines by maturity groups—Continued

Date of Freguency of alieles!

Origin introduction B Rj,

MATURITY GROUP IIl—con.
95740 North Cholla, Korea 1932
96162 North Hamgyong, Korea_ . _ ... 1832

26321 do 1932
SBTBT Kores 1932
97139 do 1532
1974716, _Suwon, Korea 1947
157491 do_ 1947

171449 Kanagawa, Japan 1948
173994 Korea 1849
181540 Japan 1849
181542 do 1949
181552 do 1949

187152 do 1950
196148 do 1951
196162 do 1951

MATURITY GROUP 1V
196761 Japan 1932
195794 do 1932
19986 Yokchama, Japan 1807
54600 ... Liaoyung, Liactung, China (NE.}.___ 1821
54610 . Chongchung, Kirin, China (NE)_.._.. 1921

54617_.___ _Fangtze, Shantung, China 1821
58955 ... Weihsien, Hopeh, China_ 1924
SOB4G .. Omagari, Japan 1924
60970 Peking, China 1924
62199 China 1824

63468 do 1925

Suwon, Kerea 1925
54747 Aizu, Wakamatsu, Japan.___ 1825
68011. .. . .Kungchuling, China 1926
68449 China (NE.) 1825

68644_. ____Inner Mongolia, China____ 1926
68768 _____Schwangceheng, Sungkiang, China(NE.} 1926
70013 _.__.Chihsinghio, Kirin, China (NE.}______. . 1926
71444 . .._..Nanking, Kiangau, China___.. . 1927
T1463 do 1927

79696._____Harbin, Sungkiang, China (NE.)_______ 1820
79743 Anta, Heilungkiang, China (NE.)..____ 1929
80466-2_ . _Nichigahara, Tokyo, Japan....... . 1929
B0473 Tokyo, Japan 1929
80479______Iwateken, Japan 1929

80488 Yokohamea, Japan 15829
808281 Fukushimaken, Jepan 1929

See footniote at end of table.
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TABLE 1.—Frequencies of nodulation response alleles, Rjs and Rj,, in
soybean plant introduction lines by maturity groups—~Continued

Date of Frequency of alleles!

Lines Origin introduction Ri Rj,

MATURITY GROUP [V—econ,
80837........ .Rikuu, Japan 1429
81023 ........Sapporo, Hokushu, Japan__ . 1429
81030 do 1929

81034-2 do 1929
81042} da 1929
81764..._....China (NE.) 1429
82210, ... Kanghwa Island, Kyonggi, Korea....... 1929
82218 Sosa, Kyongpi, Korea. oo 1496

2246, .....Seoul, Korew 1929
82264 do 1024
B2315 .. do 1924
H3BRI..........Suwon, Korea 1830
83862 . do 1930

83544 da .. 1830
84554 do 1930
H4628 do 1939
R4r32 do 1930
44633 . do 1930

84639 do 1530
84713 do 1930
84751 do 1930
84807 do 1930
84912 do 1830

Shimonoseki, Japan 1930

do 1830

Urawa, Japan 1930

-Suwon, Korag 1930
85665....__. ~Tokyo, Japan 1930

B8007 Obihiro, Japan 1930

do 193¢
88491 Fuyu, Kirin, China (NE)._..__ .. 1830
Q1073 -Kanggye, North Pyongan, Korea. .. 1931
$1100-4___ Kungchuling, Kirin, China (NE.).. . 1631

91103 do 1931
91678 . —Pyongyang, Korea 1831
91719 do 1931
92680 ... 1831
52713 do 1931

94159-3._._ Kagoshimaken, Japan,... . ... — 1831
South Kyongsang, Korea, . 1532

1932

Scuth Pyongan, Korea____ 1832
103080..._.__Honan, China 1933

See footnote at end of table.
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TABLE 1.—Frequencies of nodulation response alleles, Rj, and Rj,, in
soybean plant introduction lines by maturity groups—Continued

Date of Freaqueney ol alieles!

Origin introduction R Rj,

MATURITY GRQUP 1IV—con.
i03091... .. Honan, China 1933
124871, ..Hokkaida, Japan . 1937
157395, e Suwon, Korea 1947
1537356 do 1947
157424 do o 1947

171427 China 1948
171431 Ma-chu Ch'iao, Hopeh, China.............. 18948
171434 Peking, China 1948
171454 .. Kanagawa, Japan e LHAE
173995 Korea 1644

179826...........Peking, China L1949
181539 Japan : e 1949
181557 1444
196167 Korea e, 1811
196172 . . 14851

200504, ... _Shikoku, Japan 452
200519 1952
200522 e 1982
204335.........Hokkaidg, Japan e 1853
219783 Hyogoken, Japan 1454

224871 do 1855
253654 China 1958
253654 do e 1908

MATURITY GROUPF V
Arlington . ... Paoting, Bopeh, China . L1908
Peking China e 1907
Virginia [ L AT 4.° | )
P1 59845 ... _Omagari, Jupan 1924
60264 Kwangju, South Cholla, Korea... ... 18424

60273 ..........Shaching, Chekiang, China .. .. ... 1924
60296 do e 1924
62203 Tangshan, Hopeh, Ching....vmieenoo. 1924
62204 O e s e, 1924
65842 .. Harbin, Sungkiang, China (NE).......... 1923

71465 ... Nanking, Kiangsu, China . i 1927
71667 do 1927
71877 do 1927
79832 Harbin, Sungkiang, China (NE.)..... 1929
80466 Nichigahara, Tokyo, Japan 18298

B0498 . .. _Yokohama, Japan 1929
B1042 Sapporo, Japan 1929
81774 Kawazoe, Japan 1929
R2286 Seoul, Korea 1929
82588 _do 1929

See footnote at e_nd of table.
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TABLE 1. —Frequencies of nodwlation respouse atlteles, Rj. and Rj,, in
soybeun plant tntroduetion lives by maturity groups—Continued

Date of Fr""“’“"‘_‘"\‘ ‘.'r “.1_1'."_"‘.";'

Lines Origin imtroduction Ri R

MATURITY GROUP V—on,
53836 Tanchon, South Hamgyong, Korea, . 1428
B38BT Rangdonp, South Pyvongan, Kerea.... 1424
83942 . Suwon, Korea ... o L 1824
B466Y9 . r.in L a2
B0 .._,..P\mu:\dng hme:L I B L

Bi%48 L Pusan, SBouth Kyongsang, Korea a2
HOGH6-8 . Tolye, Japan RSPV B % 11]
B6MG-5... . Obihire, Hokushu, J apat, ... TaEn
BOOTE Lo L1430
REORd SO VRPPUNY o BSOSV £1 % 11)

BOTIZ-8 . Cdo L. 1H3D
Rﬁ-iii.")_._._,_ . ()mau,(in J.\pa.n [PV £ {1}
86043 . Test. Japan. ... . ... . ... 1980
86882 Kyomget, Korea ... . . ... .. 1930
/482 . North Chella, Korea . . . . (uio

87037, . Korea . | SRRV £ F: 1]
as48 . Hsiongyaoe hun_s: ( hlzm L 183D
8¥E20 . Kangpye, Novth Pyongan, !\.med.,... e LHAD
89061 Datren, China (NEY. . o [HR]
"8 Kyongsongs, Koved. ... ... 1u930

243, Nampo, Borea. ... ... .. 1930
80251 L Beoeul, Korea PP - 1}
GO4R!. . Ta Hsien, Szee h“ an, Imm [HE
qii00¢. ..,.\i\u ngchuling, Kirin, China (NE,L . 1930
91158-5  _ Kaiyuan, Liaosi, China {(NEJ._ ... 1930

Pyunpevang, Kovea... ... e e 1930
93055-5 _ __Hangehow, (O heukmnp; . hmd 1431
a7 o North Kyongsang, Korea e . 1032
13074 . kcufcng Honan, China. . (SRR £.: 1+
1934189, . _Harbin, Sungkiang, ¢ hnm (\'F Yoo . 1433

183577 .. ._(Chingvuan, Hopeh, China 1937
123587 e e O L [T 3.1 < ¥/
123544 . e e e e, FHAT
15?394__..._.,_..Su\\on Korea... SOOI & | & ¥
157400 (io RSO 1 ¥

157413 do o 04T
171430 Shensi, China . 1048
171442 .....An Yang, Honan, China.. e 1948
179823 . ...Honan, China.. 1948
179825 ... .Chingyuan, Hopeh, Chinao . 1949

200447...........Shikoku, Japan . 1952
200450 111 T .. 1952
200468: ST {1 O . 1882

See footnote at end of table.
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TABLE 1.—Frequencies of nodulation response alleles, Rj, and Rj,, in
soybean plant introduction lines by maturity groups—Continued

Date of  Frequency of alleles!

Lines Origrin introduction R, Ri,

AMATLRITY GROUP Y—eor.
20452 Bhikeku Japan, 0 w52
2004485

200510 oo 1052
200534, .. 1832
200546 .. SO { |1 T OO 1952
200333 Japan._ . . . v 1953

227527 | . Hokkaido, Japan . .. 1956
229315, . Tokyo, Japan 1356
224335 1956
229337 . UPUPNI § - 1513
229339 1856

2249340 . e 1BGH
220347 e 1006
229350, e 1856
235347, e 1906
318527 .......China, 1867

319528 1967
3309486 . Kor e 18068
33VRBT . . ) e 1909
330978 . Uljongbu, Kyvengpi, Korea 1969

A39979. A . 1968
A30880. ... .Suwon, Korea . 1964
39882 . Inchon, Korea. ..o 196Y
346306, ... India . .. 1870
346307, .. - 14970

346308 .. 1970

398193 Seoul, Korea . 1978

298323 ... Korea. 1973

398324 . do 1973
do

398713, do
308829.. ... do
3958948 do

MATURITY GROUF VI
Delsoy ... Pl 85355, Korea
Easy Cook.........PI 34702, China
Haberlandt ... Korea
Hahto..wee . P1 40118, Japan
Hayseed.,.. .PI 71526, Nanking, Kiangsu, China.

Laredo PI 40658, China
Dld Dominien...P1 44512, China

See footnote at end of table.
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TABLE 1.—Frequencies of nodidation response alleles, Rj, and Ri,, in
soybean plant introduction lines by maturity groups—Continued

Frequeney of allelest

Date of
Lines Origin introduction Ris Ri,

MATURITY GROL'P V1I—gon.

Rukusun e, 1829
FOoo3081, .. 3 2]
PI 36906 Shuchintun, China (NE.} 1913

Changehung, Kirin, China (NE.._ . 1421
Harbin, Sonpkiang, China {(NE.). L1024
TaRG2 . L1424
80408, JTekyo, Japan . 19239
Yokohama, Japan ... 192

Bio2% . 1424
81037 .. Lo 1gen
82312, Seoul, Korea . 1829
85010 ECrawa, Japan_. . S 1820

Suwon, Korea.... e 1828

do . 1429
85440 ... o 1629
86091 ... Obihiro, Hokushu, Japan_ ..o 1930
86108 do 1930
B&490 .. .Omagari, Japan. 1930

North Chungehong, Kored .. 1930
_.Korea, 1630
Hsiungyaocheng, China (NE.} 1530
—Banggye, North Pyongan, Korea . 1430
LChina . SRR £ 1V

Changping, Hopeh, China e . . 1930
Peking, China_..._.__ ... .. 1838
Kalgan, Chahar, Ching .o 1830
. Dairen, Chinaz (NEJ) 1830
China . 1930

Kungchuling, Kirin, China {(NE.L.__.__. 1831

do R £ 1

§2707-5 do 1931
941538 ... Kagoshimaken, Tokyo, Japan........... 1981
South Chungchong, Korea . 1932

Kangwon, Korea, 1932
96035.. North Hamgyong 1832
96257 . 1 1932
36364 do 1932
97150...........Sariwon, Hwanghae, Korea, 1932

§7161 do 1932
157468 ... Suwon, Korea 1547
157475 .. do 1947
157476 do 1947
166672 __ Nanking, Kiangsu, China____._____ 1848

See footnote at end af table.
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TABLE 1.—Frequencies of nodulation response vlleles, Rj, and Rjy, in
soybean plant intreduction lines by maturity groups—Centinued

Date of _Frequency of alleles’
Origin introduction R}, Rj,

MATURITY GRC P ¥VI—con.
166673. ... ~Nanking, Kiangsu, China. — 1948
171486 __.__Szechwan, China 1948
171437 do.. 1948
171486 . Nanking, Kiangsu, China. ... 1048
171440 do 194F

171441 Shensi, China 1448
1714432 do 1948
171444 . Waukiang, Hopeh, China 1848
181556 Japan 1849
181559 do 1948

181561 do 1945
187156 do 1849
200446 Shikoku, Japan 1952
200448, do 1952
200481 do 1952

200483 do igs2
200497 do 1552
200502, do 1852
200505, do 1952
200553 do 1952

201421 China 1952
201422 do 1952
205384.____Karachi, Pakistan 1953
219688, _____Mingora, Pakistan 1954
219732 ____Kurram Valley, Pakistan 1854

221972 Kiyosata, Japan 1954
227214_ _ Nagowa, Japan 1956
229320 __ Tokyo, Japan 1956
2306974 1956
230978, 1958

230978 1956
230979 1956
304217 Napano, Japan 1965
34060650 Taegu, Korea, 1969
365426 Pakistan 1971

398182 ____ Seoul, Korea 1973
398194 do 1973
398220 do 1973
398254, Ganghwa, Gyeonggi, Korea

398292, Yeoju, Gyreonggi, Korea ..

398372_____Chuncheon, Gang-weon, Korea, - 1873
398570...Chungju, Chungcheong-Bug, Korea_... 1973
398606 Jecheon, Chungcheong-Bug, Korea. . . 1973

See footnote at end of table,
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TABLE 1.—F'requencies of nodulation response alleles, Ri, and Ri,, in
soybean plant introduction lines by maturity groups—GContinued

Date of _TFrequency of alleles’
Crigin introduction R,

MATURITY GROUP Vi—con.
398781 Decheon, Chungeheong-Nam, Korea__ 1073
398827...__ Buyeo, Chungcheong-Nam, Korea ____. 1973

398853 ___._Nonsan, Chungecheong-Nam, Korea___ 1873
398961...... _Chin-do Gun, Chon-la-nam, Korea 1873
359102 1873

MATURITY GROLUF ViI
Charlee ... _PI 71663, Nanking, China____._.. __ —. 1827
Clemson______ PI 71568, Nanking, China__._.___.__ _ 1927
CNS. . . PI 71597, Manking, China.__ ... 1§27
Crecle_____ PI 71614, Nanking, China_______ .. 1827
Georgian__._____PI 71538, Nanking, China_._ . _._._. 1827

Missoy . Pl 71664, Nanking, China 1827
Monetta_____._PI 71608, Nanking, China 1687
Paimetto -PI 71587, Nanking, China 1927
Pluto —PE 72238, Anwai, China ... _.___ 1827
Tarheel Black __PI 14952, Shanghai, China 1905

I+ + + +

PI 715b8...._ _Nanking, Kiangsu, China_ 1927
Ti664 do 1927
715740 do 1927
T9881...._ _Inner Mongolia, China_ 1529

Suwon, Korea 1829

I+ + +

!

84967 Kobe, Japan 1929
85416, _Suwon, Korea 1928
87565. Junsenmen, Korea 1928
95980 Kangwon, Korea 1932
97054 Korea 1932

87100 do 1832
165563, . _Almora, Indiz 1948
165578 do 1848
165583 do._... 1248
165671 Nanking, Kiangsy, China______________ 1948

165675 do 1948
165676 do 1248
165896 United Provinces, India. . e 1848
165914 . Chausa, United Provinces, India.____ 1848
165926 Karmi, United Provinces, Indis___ 1548

165928 do 1848
171438, Szechwan, China 19490
171445, Nanking, Kiangsu, China 1948
171448 do 194%
171451 Kanagawa, Japan 1948

174857 ... Sirks, Kumaon, India___ == 1948
181560 Japan 1948

See footnote at end of table.
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TABLE 1.—Frequencies of nodulation response wileles, Rj, and Ris, in
soybean plant introduction lines by maturity groups—Continued

Date of Frequency of alleles?

Origin introduction Bj, Ry

MATURITY GROUP Vil—con.
Pl 181584 1945
181566 do 1949
181567 de 1949

181568 do 1849
181569 do 1549
187154 do 1950
102861......_.Bogor, Java, Indonesia_______.____ .. 1950
192868 do 1960

152869 do 1850
152870 do 1850
192871 do 1850
192872 do 1850
192873 do 1950

192874 do 1950
198078, India 18531
200445 _____ Shikoku, Japan 1552
200448 do 1852
200451 do 1982

200452 do 1932
206462 do 1952
200474 do 1862
200490 do 1952
200500 do 1852

200516 do 1952
200523 do 1952
T, 200524 do 1952
200627 do 1952
200528 do 1852

201423 China 1952
208431 Thonje, India 1953
208433 Kathmandu Valley, India 1963
208437 Pokhara, India 1953
208438 1953

208782, Sasayama, Japan 1953
208783 1953
208788 1553
219652 .. Indonesia 1954
219655 1954

227215, Kyoto, Japan 1856
227221 1956
227224 1956
2280656, Aomari, Japan 1956
220358 Tokyo, Japan 1956

See footnote at end of table.
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TABLE 1.—Frequencies of nodulation response alleles, Rj, and Rj,, in
soybean plant introduction lines by maturity groups—Continued

Date of Frequency of alleles!

Origin intreduction Rjs R,

MATURITY GROUP VII—con.
Pl 255734
256376 _ ____New Delhi, India 1659
281885 Indonesia 1962
281889 do 1962
323215 Burma. 1967

323276 Pakistan 1967
523550 Niglat, Nainital, india.__.._._______ _ 1967
346298 India 1970
376844 ___ _Chiang Mali, Thailand 1973
377678 __. _Khon Kaen, Thailand. 1973

MATURITY GROUP VIII
1908

. 1924

1850

1931

1932

Qtootan Taiwan 1911
Semincle PI 53058, Hangchow, Chenkiang, China 1931
FC 31592, _Indonesia 1944
Pl B5897...... -Shizuoka, Japan 1929

133226 Buitenzorg, Java, Indonesia............... 1939

165674 1549
174854 ... Tsareo, India 1949
174858, ......Tehri, India 1949
174880 do 1949
174861 do 1549

174867 do 1949
178175 . _Paton, Kumaon, India 1849
175176 1949
1756177 _Tusera Pani, India 1949
175178 Rafla, India 1949

175179.........Sirtang, Kumaon, India. oo . 1949
Maleri, Tehri, India 1948

- BATIYE, Tehri, India 1948
181896 Indonesia 1850
181697 do 1960

181698 do 1950
183900 Malaya, 1950
197182 do 1951
200486........ Bhikoku, Japan 1952
200487 do 1962

200488 do 1952
2005156 . do 1952

See footnote at end of table.
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TABLE 1.—Frequencies of nodula*ion response qalleles, Rj, and Rj,, in
soybean plant introduction lines by maturity groups—Continued

Dute of  Frequency of atleles

Origin introduction Bi R,

MATURITY CROUP VIH—Con.
200520, .Shikoku, Japan . e 1952
200521 N MY
200826, e e . 1952

200554 A . L3RR
20051 US| + SO ... tunz
200832 . 1452
2584, ; 14643
205401 1953

205008 . 1953
205800 . e . 19a2
205907 Lot L1
2B5H8. s s s e 1453
205909 . 1803

205410 e e 1853
205411, . . 1483
205802 .o 1983

20LYIA 1453
208205.........Indonesia 1953
ZOH204 1953
ZOR42Y [ £ 1%
208430, . Marsyvandi, Khola, India. .. 1833

208434, Kathmandu Valley, Indin 14a3
208435......... Nalma, India oo e 18803
2{1842348 Pokhara, India o 1463
2063440, JHolkkaido, Japan I RHTS
2NGRIG....... 1495h3

2149659 1864
2160654 . P40
224268 . Hyowro, Japan R
2980656 ... Shikekuy, Japan..... . . 1455
2H2TEQ. Japun 1960

274506, . Taiwan .. L]
274007 T}
ZRIRRT. ... Indonesia 1462
2814888 . 1u62
LRIRG) 1962

281846 0 e, 1862
2R4RTE dapan 1462
B07R30........Jabalpur, India 14966
307838 1966
3067881 1966

See fontnote at end of table.




FREQUENCIES OF NODULATION RESPONSE ALLELES IN SOYBEAN LINES

TABLE 1.—Freguencies of nodulation response alleles, Rj, and Rj,, in
soybean plant introduction lines by maturity groups—Continued

Date of _Erequency of alleles!

Origin introduction B Rj,

MATURITY GROUP VIIl—con.
310441, Taiwan 1966
323551 Bumsyum, Nainital, india_________ .. 1967
423552 _Bajina, Nainital, India.. . ... . 1967
323553 Uprari, Nainital, India___ . .. 1967
323550___ _ Sitlakhet, Nainital, India__ ... . 1967

323561._____Bari, Almora, India 1967
323562_.__ Sakar, Almora, India 1967
323575 Niri, Almora, India 1967
326578 Chins 1969
331793 Vietnam 1969

331794 do 1969
321795 do 1969
346304 India 1969
374154.____Mhow, India 1972
374158 .. Punarum, Mhow, India 1972

374159..___ Kinsan Singh, Mhow, India_ e 1972
2374163.______Mahadeo Sahara, Indore, India... 1972
374164 da 1972
374168 do 1972
874173._____Uijain, India 1972

374178_.___Premnathji, Ujjain, India. — 1972
376843.__ Chiang Mai, Thailand 1372
376845 Japan 1972
379623 _____Taichung, Taiwan 1973

MATURITY GROUP IX
174852, Paton, Kumaon, India 1949
181699 Indonesia 19560
205901_.___Thasailand - 1953
209834 Nalma, [ndia 1963
307697 India . 1966

307853._____Jabalpur, India 1966
3073885 de 1966
307891 de 1966
309655, _Malaya 1966
323563 Parolia, Almora, India________ . . 1987

323566.__.__Kousani, Almora, India.____ 1967
323576 _Pan, Almora, India 1967
323577 Naughari, Almora, India.__ 1967
323680 Panuwa Dokhan, Nainital, India_ 1967
340898... .. Thailand 1969

340899 do 1969
340900 do 196¢
340901 do 1969
341256 Vietnam 1968
341257 do 1968

See footnote at end of table.
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TABLE 1—F'requencies of nodulation response alieles, Rjs and Rj,, in
soybean plant introduction lines by maturity groups—Continued

Date of _Frequency of alleles!

Origin intreduction

MATURITY GROGUF X
163308...._._Shim, Kulu Valley, East Punjab, India 1948
205910....,._.. Thalland . 1953
261271 do 1960
281883....._Indonesia 1952
281891 do 1962

281892 do 1862
2B1894 do 1962
281895 do 1962
281896, do 1962
281897 do 1962

281898 ..._....Malava, 1962
281900 do 1962
281901t . 1962
281502 do 1962
281905 do 1982

281906 do 1962
2B1908 do 1962
281909 do 1962
281910 do 1962
281918. .. Thailand 1962

307837 Jabalpur, India 1966
307840 do 1264
307846 do 1966
307852 do 1966
307858 do 1966

307864 do 1966
307872 do 1966
307877 do 1966
307883 do 1966
307888 do 1964

307894 do 1966
307899 do 1966
307900 do 1966
340002__. _Thailand 1969
340003 do 1969

'+ = presence of R}, or £j, allele, ~ = absence of &) or Rj, allele, %+ = percentage of
sample with Rj, or Bj, allele in heterogeneous lines.




FREQUENCIES OF NODULATION RESPONSE ALLELES IN SOYBEAN LINES

TABLE 2.—Swmmary of frequencies of Rj, and Rj; alleles in soybean plant
introduction lines by maturity group and country of origin

Plant Frequeney of alleles _
Category introduction
lines R Rj,

MATURITY GROUFP Niumber Percent FPercent
11 9.0
23 15.8
21 12.8
93 16.1
93 . 25.8
93 . 33.3
26.5
37.9
27.5
39.3
247

943

Tetal or proportion of total, B -

COUNTRY OF ORIGIN
U.S.8.R.
China
Korea
Japan
Taiwan
Vietnam
Burma and Malaya
Thailand.
Indonesia
India and Pakistan

Teotal or proportion of total

TABLE 3.—Frequencies of nodulation response alleles, Rj,and Rj,,in 1979
U.S. regional preliminary and uniform soybean test lines

Lines Parentage _Frequency of alleles?
Rj, Rj,

UNIFORM TEST 00

Altona 0-52-903 x Flambeau.......____.___ -
Capital x Renville
Maple Arrow._______._ . Harosoy x B40-7-3__
MeCall {Acme X Chippewa) x Hark
Portage (00} ... Acme X Comet

. OAC-22-815. .. Harosoy 63 x Fiskeby V______. —em
BC 1413 (Amsoy x Portage) x 840-73
BD 2117 (Amsoy x Portage) x 827-4_,
11-64-3 x JI-63-217Y
Clay x Evans

See footnotes at end of table.




TECHNICAL BULLETIN

1628, U.S. DEPT. OF AGRICULTURE

TABLE 3.—Freguencies of nodulation response alleles, Bj, and Rj,,in 1979
1.8, regional preliminary and uniform soybean test lines—Continued

Lines!

Purentage

R

i7.
18.
1%
20.

21
22.
23

M7TI-25
M71-34.
MTI=39. .

Altona (§0).....
Clay ...
Evans (...
Flodgeson 78 (13,

ME0-183 e

M7TO-334... e

MTG-368

MTI-82 e
MTI=Bd e

M71-57
M7T1-65 ;
MIAY
M71-107

MTEZ-8 s e e

. Corsoy (1D

Evans (0)....
Hodygson 78 {1).
ATIDIG-2 .

AT5-102032 (Weber)
ATE-121007 ...

ATE-12100d e,
ATB=122008 L s
ATB-122030 s e

ATE-IZ2037 s
ATB-123002 .. e
ATB-123005 e

AT78-123008_
AT8-125018

AT8-124020.

ATB-124023........
AT8-125008.......

AT8-125029
C1584

LR 19 e, ¥ L I p—

UNIFORM TEST 00—gon.
LOlay x Bvans ..
Wilkin % TI-62-263..
LWilkin o T1-62-275.

UNIFORM TEST O
0-532-803 x Fluimbeau....
~Capital x Renvitle..
...... Mervit = Harosoy.. .
e Hotlgrson x Merit ...
e Steele « Hodgson L

..................... ME2-93 x MG4-3

T1-B4-3 > FI=-B3=217Y o
Wilkin ~ II-63-217Y . ...

JEvans x I-62-345..
LEvans 2 TI-62-845 .o e

CI1-61-224 & [1-63-21T7Y
LHi-61-224 w0 JI-B3-237Y
Evans x Hodgsun

PRELIMINARY TEST I
_Harosoy x Capital
CMerit 2 Harosoy o v e .
Hodgson? x Merit
LHark x Wayvne
Amsoy X {Harosoy® x T1I7)...

APB (40 lines intermated 3 timesk..
e ATI-18084 x Pride B-216.. .
..Pride B=218 x Hodgson..
Pride B-2106 x M68-9..
Hodgson = LT0T-5343. ..

LSREF 350 & Pride B-216. ... e

201520 = Coles. .

JATI-19084x AT2-512,

- Agripro 25 x Pride B-216..
Pride B-218 x HodgsoM . e

. ATS-124004 e _Pride B-216 x L&6-135% e
AT8-12418.....o

__Pride B-216 x M65-442..
_AT3-18084 x Pride B-216._

i PAS TYT (83) C1 2-219-2.,

e Pride B-216 x AX 901—4{}—2

Pride B-216 » AXS00-4-3 e
L72-844C-1 % Wells

LT6-187 oo W illlams ® {Chippewa x Custer)..

See footnotes at end of tuble.

Frequencey of allples?

R
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TABLE 3.—Frequencies of nodulation response alleles, Rj, and Rj,,in 1979
U.S. regional preliminary and uniform soybean test lines—Continued

Parentaye Freguenwy of alicies®
Rj i

PRELIMINARY TEST I—con.
MT0-3T6 v 848 % Clay o
MTO=-3B8 ..o HI84-3 % COVSON oo

MTO-390 oo I1-64-3 » Corsoy

M70d22 1843 % D-B3-20TY
M7T0-571 Evans x 11-G4-3..., .

M70-507 Steete x APG8-10106. ...
MTI-80 . o Merit x [I-82-268. o

M7I-100 i L6122 % [1-63-217Y
M75-2 Hodgson® » | M67-141 = {( hippe“a .
Higan)j

UNIFORM TEST |
Corsoy (I} Harosoy x Capitul
Evans {0 Merit © Harosoy .
Hodgson 78 (I} ~Hodgson™ x \Ient -
AT5-102032 (Weber} ... .AP6 (40 lines inter nmted 3 t:mea)
ATE-102009 (Hardin)......Corsoy® x Cutler .'1 .

AT5-103002 APG

ATT-112008. e Washington % A72-5312 .
ATT-11202% e APEM{S 1) C1
L714-3897, e Williams X Beeson.

1.765-3632 Corsoy® x Lee 68 .

MTO-128. e Evans X MBB-21TY oo
MTO=260 e MIG2 =08 % MBE=21TY oo,

PRELIMINARY TEST H
Corsoy {ITh e -Harosoy x Capital.
AT5-102032 (1) (Weber) L APS (40 lines inter mdted 3 times}
AT4-302012 {111} {Pella)._LGBL-137 {Wavne = LBT-0034) x
Calland
. C1545 (Century)....... ....Calland x Bonus. ...
ATEDIB-3...eeeecmeneen Hark x Wayneo oo

ATB-122018,......coe o Hodgson x Sloan o
ATB-223022, el APEL4T (8,3 Clues i

ATB-225002 {15158 % Coles
AT8-22T012. o Pride B-B16 x AXQ0I—$0-2 .. ...
AT8-227013. e Pride B-218 »x AXS01-40-2. o

ATB-227015. o Pride B-216 x AX$01-40-2_.
ATB-227016 Pride B-218 x A)&.g{)l—‘}(}-z... mamnin
ATR-321009__ . Williams x Sloan
AT8-321013 . Pride B-216 X ARripro 28 .. —
1580 Beeson x CX407 BC,-2556.

. 1581 Beeson x CX407 BC,—255
17, HC?5-63%99... .. ~ME5-115 x L72D-549

See footnotes at end of table.
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TABLE 3. —Frequencies of nodulation response alleles, Rj, and Rj:,in 1979
U.S. regional preliminary and uniform soybean test lines—Continued

Lines! Parentage Frequency of alleles”
R B,

PRELIMINARY TEST Il—con,
HCT8-644 .o LGB=531 % Williams
HCT6-T10u e Wells x York
HCT6- 10100 e Woodworth < LT2U-T58

21, HCT-8T90 e LT2U02567 x L72U-3331.
H{U76-4373.......... _L72U2567 x Williams
L75-8033 ..o Williams x L70-2283 {Chippewa X
Custer)
L75-B460 ... BE@s0OD X LT0-2450 (Wayne x
Custer)
. L75-10518..Beeson x (L70-6404 x Wells)

L76-128 e Begson x L70-2283 (Chippewa X
Custer}
L76-136 Beeson x L70-2283 (Chippewa x
Custer)
E76-140 e .Beeson x L70-2283 {Chippewa x
Custer)
L76-141 Beeson x L70-2283 (Chippewa X
Custer}
LTT-1T8 e WilHams % L70-2288 {(Chippewa %
Custer)

L'46762 Merit ¥ Cotler T e
U56355 C1477 x C1421
156481 Adeiphia x Clark 63 _ ..
Us7141 Calland x Cutler
Ua5207 Williams x Amsoy T -

55236 Williams X Amsoy Tl

UNIFORM TEST I

Beeson . ... 01253 > Kent
Corsoy 1 e, SHarosoy x Capital.o o e
Harcor...... v 2L0rsoy x OX 383 (Corsoy x Harosow
63} .

ATH-102032 ¢«D (Weber) ... APG (40 lines intermated 3 times)...
Nebso¥ e e v, L T1482 % C1430

Welis I1 e Wells® X Arksoy
AT74-302012 (11§} {Peila)_ . L66L-137 (Wavne x L37-0034} %

Calland
AT7-211021 Beeson x A7Z2-507T. oo
ATT-212006 ..o ~Hodgson x ME5-69.....oe s
C Beeson PR3 {Beeson B0) Beeson x Arksoy

11, C1545 {Century) Calland x Bonus
12. HW74-818 {Gnhome). .. _. . Wiiliams X Ransom

13, HT5-6606.. . L67L-172 x V6B-1034. . ... .
14. H7703 Beeson ®x Welis_,
15. L73D-195_ .. Cl477 (Amsoy® x 1253) x Corsoy._

See footnotes at end of table.
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TABLE 3.—F'requencies of nodulation response alieles, Rj, and Rj,,in 1979
U.S. regional preliminary and uniform soybean test lines—Continued

Lines! Parentage _Frequency of atleles?
R

10,

11.
12,
13.
14.
1.

16.
17.
18.
18,
20.

21,
22,

23.

24.
25.

28.
27,
28,

28,
30.

31.
32.
33.
34.
33

38,

UNIFORM TEST II—con.
L734673 . Corsoy x L66L-154
L75-3674 Corsov® x Lee 68
1711239 Amsoy x Wayne
20325 C1371-71 x C1253 .

PRELIMINARY TEST III
C1545 (10) (Century)......_Calland x Benus
Cumberland (I1) Corsoy X Williams
Union (IV) . . Williams x 8L12 (Wayne Rpm Rps)
AT4-302012 (Pella} L66L-137 (Wayne x L7-0034) x
Calland
AT8-322024 Williams % Sloar. e oo

ATE-323011 Coles % Apripro Ex 7710
AT8-323019 AT2-512 x NK S-1346, oo,

AT8-323031 . —Sloan x 1520
ATB-324002 .. oo, AT2-512 x Pride B-216. . oo .
ATB-325033 APG{1YTV §; C1

AT8-326026.. . . ... —.Pride B-216 % AX898-67-3._._... ...
ATE-326032 AX1390
C1583 M61-224 x Williams, oo
HC76-3710. e ~L7T2U2567 » Williams
HC76-8715_.. oo -L72U2567 x Williams

HC76-4030 .o L72U2567 x Essex
HCT6-4054, __ e LT2 U R56T x L7204 -
HCT64092.. o Williams = L7201
HW7847 Evans ®x Williams.___
HWIB6T oo IVR4811 % C1483

K1047 Tracy x Bonus
LT5-8121 - Williams x L70-2283 (Chippewa x
Custer)
L75-8209 oo -Williams x L70-2450 (Wayne x
Custer)

1.75-12061
L75-12341

......... Wells x Willlams

—.Wells x Williams

Williams x L70-2283 (Chippewa x

Custer}

Uz2o109 Amsoy X Wayne
U46192 Amsoy % Cutler

U46682 LB5—4050 x L62-1547 ...
57073 Wayne x Cutler
U57139 Beeson x Clark63__ ..
Us7162 Wayne x Calland
57250 Adelphia x Amsoy_

1759245 Williams x Amsoy T1__.. . -

See footnotes at end of table.
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TABLE 8.—Frequencies of nodulation response alleles, Bj, and Ri;,in 1879
U.S. regional preliminary and uniform soybean test lines—Continued

Linest Purentage Freguency of alleles?
Rj, Rj,

UNIFORM TEST HI
1. 1545 (1D (Century)......Calland x Bonus.
=2 (‘umberiand {113) . Lorsoy x Willlams. ...
3. EN. st v Willinms x Ransom
Umrm (1\) O Witliams® x SL12 (Wayne Rpm fpsl.
AT4-302012 (Pu!l‘x} LLB6L-137 (Wayne » LaT-0034) »
Calland.........

o OATH=A05022 e Wye x IVR Bx 47301 e
ATHR=SS01Y.
Calland)
AT7-214022 L70T-543 ® Harvor..
ATT-214035 . i APS (40 lines inter mdted *I tlmes} .....
ATT=31V0. L APB (40 Hines intermated 3 Limes).

ATT-SVA0LS . o o ATR=21030 > Williams_
ATT-30dT e Coles 2 ATE-R0T

ATT-315094 . L AT2-512 2 Agripre Ex hO734,
CUB66. e e Breson » PLBBTRE
HT4=3382 ... e anunnns Williams # Ransom . ..o

HW74-3384 (Sprite)

HWTA3880 e W lilmms # Rdnaam [

D22 (WAl e o Willams® x (Clark® = Ti i rl
Willians D

L2 {Williams TU . o Willims® . Loe 68,

LE4L-FY o Calland o Willlamso oL Ll

LT5-H38H. e Willlams x LT0-2454 : 3%
LHTes CWayne ¥ CI31T=TH o e e . -
La62T6 . Bonus © Wayne,

BT . 01430« Calland L

PRELIMINARY TEST IV
o Essex (VI L o e lve X BHSTHTL
=20 Upion (VI e JWillams® « SLIT (Wayne RBpm Rps}
2, Williams . . _ Wayne # LAT-0034 (Clark » Adums}
4. ATHR=325028 .. . ATZ=512 # Willlams. e
5. ATR-425041 ... . APBOYTIS O i

f. ATH-$20024 i Pride B=210 = ANXBUE-GT-3. e
7. (C1h82. . _— LOMBE-224 2 Wiliams. Lo
K. HOTB-3840 . ... LT2UZET » Hodpeson..
&, HOTE-3ui4d . L7TOU-2178 » L72U02567
H), HOMWHA09 s Willilamas ® LTEUAL e

11, HOTHE-A455 e LTRUZHBT 2 Ransomo s,
12, K643 Tracy x Williams
13. KiG44 Tracy x Williams
i4. K145 Tracy ®» Williams
15, KI1046 oo e Lracy X Williams

See footnotes at end of table,
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TABLE 3 —Frequencies of nodulation response alleles, Bj; and Rj,,in 1979
U.8. regional preliminary ond wniform soybean test lines—Continued

Parentage _Frequency of alleles?
R

FPRELIMINARY TEST jV—con.
. K1048 Tracy x Bonus
. Ki049 Tracy x K10603
. Kigst Tracy x Wilhhams . . —
. Ky75-101-18 e Wayne x Cutler 73
. Ky7h-146-74______ L66-135% x Columbus.. ..

, L73-318. o Williams? x L89-5343 (L8-fr I'm)_ _
. LrdL-55_ . . .Csalland x Williams
L741-358 . L684096 {(Wayne —r Bpm Rps,) »
LGBL-17%7T

L8004 Williams x LT70-2283 {Chippewa x
Custer)

. LTs-8G18 _______ _ Williams x L70-2283 (Chippewa x
Custer).

. L5-11730 _  _ __ L70-645%4 (Harosoy — Rps;} %
Wiiliams

. L75-11B06& o _L70-6494 (Harosoy — KEps;} x
Williams,

. L75-12603. . .. Bonus x Williams

UNIFORM TEST IV
. Crawford Witliams x Columbus,
. Essex (V). __Lee x 8517075
. Franklin 112 x Custer
. Unien (IVy . Williams® x SL11{Wayne Epm REps)
. L23 (3I1) (Williams 79)._ Williams® x Lee 68 - —

. ATT-314034 Coles x AT2-507
. C1573 C1421 x Willlams
. K1024 {Desoto). o 1661140 % Columbus
. K1033 Williams x Calland.
. K1041 Williams x Caliand

. K1042 L661L-140 x Cutler 71
. L70L-3048 . L1b5 x D64-3146
. L74D-609 (Pixie)_______ Williams x Ransom
. L74L-125 ________ Caliand x Williams
. LT4L497 ________ Wayne Ir X Coker Hampton 2664 __

. LT5-8381 . . Willlams x L70-2450 {Wayne x
Custer)
8762109 D§7-3297 x Essex

UNIFQRM TEST [V-§
*1. Columbus {1069 x Clark
*2. Crawford__._____ Williams x Columbus
3. K1033 Williams x Calland
4. 5762392 Essex x Mitchell
5. C1573 C1421 x Williams

See footnotes at end of table.
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TABLE 3.—Frequencies of nodulation response alleles, Bj, and Ri,,in 1979
(.S regional preliminary and uniform soybean test lines—-Continued

Frequency of alleles?
Rj; 2],

Lines! Parentage

LB v B =R T -

G ol 0o
bl

&

=1

S0 %

. V76473 Essex X SRF400

UNIFQRM TEST !V-8—con.
STE-2100 . DET-328T ¥ EsseXo
ST6-2203 DH7-3297 x Bsses
ST6=2229 . . e o Furrest s V71-480
V74-315, VB6-318 = VG8-2331 ...
VI6-398 Essex x SRF400

76465 e 550X X SRF400
VTE—4B2 e ESSEX % SRF400

PRELIMINARY TEST V
Hilloo i DB32-15 x D49-2525_ .
Forrest. . e . Dyer x Brapy,
DY6-8070.. WDBR4641 x DT2-847. ..
D778 e e FOrTEst(2) # Tracy..
N77-15 Forrest(2} x Tracy. e,

D717 . eI 1ey % Forrest
DT7=18. .. Traecy » Forrest
DITa870. .
D787 D74-T0831 % JF4—8T (e,
DT7T-H084 . e dForrest (2) x PI 229358] = J74-8,

DFT-5090. o [Pickett T102) = (Dare(2) = PI
96083)) % JT4-4T
DTT-87T1 e DT1B664 % DT1-6234
Ga76-1534. wwmDare ® DB4-4731
GaTh-1615. Dare x D644731
NTT-179 ... NT0-1549 =« N72-3213_... .. S,

NTT-384 . i N T0-1549 % Centennial oo o,
N77-432 NT0-1549 ¥ Centennial

NTT-434 .. INTO-1549 % Centennial.oi,
NT77-506. NT0-1549 = Centennial ..

NTT-850

RTT=I15 .. e aanamann
RT7-236....

. RT7-238.

RT7-512, ..
R77-548

576-2103
S76-8065. i DT70-3115 % Essex
ST6-BI12 . DE7-3297 x Essex
ST7-T415 s e E888% X Mack
STT-TAY9 Essex x Mack

V76-200 V6B-2331 x V69495, _ ...
Essex x SRF400

See footnotes at end of table,
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TABLE 3.—Frequencies of nodulation response alleles, Rj, and Rj,,in 1979
U.S. regional preliminary and uniform soybean test lines—Continued

Urequency ol alleles®
R, R,

Lines? Pareniage

PRELIMINARY TEST V—con.,
D rrmrierenneen ¥ OB 20 % VEY-HE2
2

5
GEB. e e, RBEE X % VOER-020

VT
VY

6=
G-

V70640 o EEsex 0 VOBG20.

UNIFORM TEST
ESS8X s e 20 % §3-T0TH
Forrest. e Dyer » Brage .
Bedford . Forrest{2) » (D6R-18 = PI BRTRH).
R74-311.. .R66-873 x Mack
7512085, .o . Forrest(2) x PI 229358 . ..

D76-D37% v Forvest = Centennial
Forrest(2) = (DER-18 x Pl BRTRR).
. NTH-0YE N70-1741 x Essex
NTH-683 e NT0-1501 % NTO-2173.
R76-45 . oo v Farrest x Mack

5762120
NVT-34F e _Essex x Shore

PRELIMINARY TEST VI
Centennial ... . DE4-4B36 = tawny pub. Lee 88 type
Bedford... v FOErest(2) x (DEE-18 x Pl RRTEN)
7589505, s Forrest ®x Centennial
DT5-10148. . Semmes ® Hoodl
ceerrmernenen FOTEESE2Y % TPACN e

Forrest(2) « Traev. oo
riemnemene L OETRSE(2Y X Tracy
JDTA-TE81 % JT8mDT oo
..DT1-5289 » D72-86(5.
rererireinenmee D T 1=6664 % DT1-6234 o

e @ e AALA] % JTAAT
TT-T148.
Gar7-421, —
. GaTTAZ3 e _RG7-141 % Bragg v
o dTT2DD e DTA=TOERT 5 JTd=BT oo

cvernr srvmneesrteesssneteees aree VTA=TB31 % JT4~57 ..,
17. JRSUUUSUR O I F- S 1 5 IS i I W1 S
18. N Essex x NT0-2173
18. N Essex « N7T0-2173______
20.

21.

23. ,
24, N70-1549 x Centennial
25. R75-8B R72-2647(3) x DT2-C57

See footnotes at end of table.
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TABLE 3.—Frequencies of nodulution response alleles, Rj, und Rj,,in 1979
U8, regional preliminary and uniform soybean test lines—Caontinued

I_"rvq ueney o I_' _;t__l_l(_‘ 10_5-;'_"’_
). i,
PRELIMINARY TEST Vil—tun.
Mack » DEY-8201.. ... ... ..
RFT-88 o [(IMB-B4 * RE6-15316) » Ray]|
tYark » Davis)
RT7-183 RB9-1151 » Mack. ... . ..
R77-1668 Forrest « ROY-1400_ ...
RTT-19G.. ... e Davis o Williams .o

Linwst Parentage
&

RTT-2385. v i SLarTEst o RGD-1400
LIViD-3115 # JT4-39
DTO-3115 w« JTd=89 . ..
6Y=-B201 » R7T0-332
DoS-8201 » R7O-332. .

-

SeTa-B14 . e, L Davis 2 Hale 7

UNIFORM TEST V1
T T PREY e e e OB=O1E 0 DED-G84T
Contennial 0 DBEAB3E < tawny puboscent Lee 68

I¥r4-7741 Frorrest » DTO-3001.
NTAI63 e DGES216 2 Ransom
NT -n02. oo Tracy < Ransom

DTH-TH27 : Forresl « Mack . ...
NTH=2214 JPavis # Essex.

R74-1625 York = Davis, L

DTF4-F711.. _Fuorrest = DTO=3001

D75-9665 Forrest » Contenniall..

NTH-HE5 e 3=D020 2 Egsex
RTH-868 e ARTH=RTY 0 Mack) # (Mack =

PRELIMIN ARY TEST VII
Javkson = 1349-2491
Centennial DH4—4638 # tawny puhb. Lee 688 type
DTT-6103_. Lentennial x 37447
DTT-TEHE Hood « Lee 6% .
DFT=FB02 e L DAY=BTHD » DTI-G06H

DTT=T312. e DBORTES x IITIS966G,
D7I-7336 .. rervensreneeroneann. JES=RTES % 1T 1848066

DUT-74110 i JIBY=KBTOR 2 DT 1-0YBEH

DTETYLE e Cenileninial » DTE-10204.
DTT-T926 v Centennial © DD73-10204,

Pl DTT=TY68. e Cenitennial < D73-10204.

. Centennial x D73-10204,..
13. Tracy x (Hill x PI 1594925} .o
14, FT7-1587 e Cnitennial ¢ [Forrest » (Cobb x

D6E-216)|
15, F77-19885 . Centennial % [Forrest x (Cobb %
DgE-216)]

Sew footnotes at end of table.
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TABLE 8.—F'requencies af nodulation response alleles, Ri, and R),,in 1979
U.S. regionel preliminary and wniform soybean test lines—Continued

Frequency of alleles®
£ Rj,

Parentage

FPRELIMINARY TEST VIl—can.

PT7-1981 Centennial x {Forrest x {Cobb =

D68-216)]
FT7-2000 Centennial x [Ferrest = (Cobb x

D68-218)]
Fre-2020__ Centernial x [Forrest x (Cobb x

D68-216)]....
F77-2740 e Forrest x (Cobb x DB8-216)
GaTT-207 . - Lee T4 x D644636__ .. -

Ga77-223 LeeTd x DB4-4636
Ga77-402 R67-141 % Bragg
Ga77-501 . Coker 68-41 = Lee 74
GaT77-506

NT77-1120 NT2-3218 x N7O-2178. ... —
N7820001 ___Forrest x 4-74-6-.,
N78-10002 Forrest x 4-74-6
N78-16003 Forrest x 6-394-8_ _ .
SeT6-493 Hale 7 x Hutton

Se75-B2717. e D8VIE X MeNair 860 -

UNIFORM TEST VIl
Bragg Jackson x D49-2401___ -
GaSoy 17 e _Bragg x Hood
FPT1-1180 _Fb59-1505 x [Bragg(3} x D65-7965]..
. GaT2-663 _Bragg x Lee
. FT73.7082 Bragg(3) x D60-7965

N7&1872 Govan % Davis,

F76-8246 Centeunnial x [Forrest x (Cobb x

D62-216) 1

. GaT73-24 Davis x DGB-180

. N74-1341 Govan X Ransom
NT6-1415

. NT6-150%
. Ts77-5

PRELIMINARY TEST VIII
. Dowling Semmes x PT1200492___ —
- FPN-1180 . F59-1505 x [Bragpe(3) x DER-T965]..
. D97-12480 Tracy x (Hill x PI 159925} __
. Co6-853 {N64-2451 x Dyer) x Pickett 71 __.__
Co76-888 . Co6833 % Hutton

See footnotes at end of table.
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TABLE 3.—F'requencies of nodulation response alleles, Ej,and Rj,,in 1979
U.S. regional preliminary and uniform soybean test lines—Continued

Frequency of alleles?
Ejs £

Lines! Parentage

PRELIMINARY TEST VIII—con.

Co77-9 Cob8-41 x Cu338

- CoTT-18 CoB8-41 x Co338

CoTl-42._ o . -.Cof7-21 x CoG8—41
CoTT-188. .Dare X Bragg

F17-1500 Centennizl x [Forrest x (Cobb x

D68-216) ]

F77-153% Centennial x [Forrest x (Cobh x

D6B-218} ]

12, PY7-1876 e o ~Centennial x [(Forrest x {Cobb x

D68-216) ]

13. F77-16564 . ... -Centennial x [Forrest % (Cobb x

D6R-216) |

14, F77-1661 Forrest x (Cobb x D68-216)__
15, FT7-1729 Forrest x (Cobb x D88-216)

16, P77-1790 . ... —.Centennial x fForrest x (Cobb x
D68-218} ]
17. F7i-1797 Centennial! x {Forrest % (Cobb %
D68-216) )
18, F7T-1R40 .. _Centennial x [Forrest x {Cobb x
D68-216) ]
19. F77-1995_ . .. —Centennial x [Forrest x (Cohb x
D6E-218) ]
20, F77-2034 Centennial x [Forrest x (Cohb %
D68-216) )

2i. P77-2094. . ..Centennial x [Forrest x {Cobb x
D#8-216) )
22, F77-2124 Centennial x [Forrest % (Cobb %
D68-216) L
23. FT7-2658 __ _ .. DEB-201 x {D6T7-10507(2) x
Hampton]
24. F77-2809 Forrest x (Cobb x D68-216)
25. GaT76-432 Lee 68 x Bienville

26. Ga76-2819 Bragg x Co68-41
27, GaT7-136. .. Bragg x D64-4634
28. Ga77-304 R67-141 % Hutton
28, GavT417___ .. —.R67-141 x Brapg
30. GaT76-1106 Hampton 266A x Forrest_______

31. GaT76-1124 . ~Dare x DBS-180
32. GaT76-1169._ . _Dare x DE8180
33. GaT76-1177___ .. Dare x D88-180
34, NT7-1486 Hutton x NT0-2205__ . ___

36, NT7-1528 .. ___ —Hutton x N70-2205____

36. NT7-1602 e Hutton x NT70-2205____

See footnotes at end of table.
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TABLE 8.—Frequencies of nodulation response ulleles, Rj, and Rj,, 1161978
U.S. regional preliminary and uniform soybean test lines—Continued

Parentage Frequency of alivles?
Ris

U"NIFGRM TEST Vil
. Hutton e PEH-822 « (Roanoke « ONS-)

2, {obh N FOT-730 x DBB=3338 ... ...
Coker 338, ... Hampton 266 » Brage, . ..
Coker {88 . ..
F72-G460. Bragg(2) » FRO-2496 . .

Fri-1493 FRY-1505 « [Brage{d) « PI 86035).
. Co?5-689 . ACa208 = NG3-858%) x Ransom. . .. .
FY6-8787 v e Centennial x [Forrest x (Cobb »
DGR-216) 1, e
FT6-RE27 Centennial ~ [Forrest » ((ubhb =
DOB-2U6Y L
10, GaT8-818 o Bragg ~ RAnsom oo oo o

L GaT7d-40 e Hale 3 v Delmar.o oo
12, NT61507.... ety P02 T8 W Hutbon .. .. .

-

'* = named cultivars released prior to the 1979 Lest.
# + = presence of Bj: or R), allele, - = absence of Bj: or Rj, allele, "= = percentage of
sample with Rj; allele in heterogeneous lines.
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TABLE 4.—Comparison of frequencies of Rjx and Rjs clleles in soybean
plant infroduction lines and 1979 U.S. regional preliminary and

uniform soybean test lines

Maturity Plant introduction
group lines

Nuntber  Pereent
Rj:

11

23

94

93

a3

a3

Total or proportion of
total for-—

HO-VITE

AN 3 S

Total or proportion of

tolul for—
oo-VIil. .. TH2
VI a8

Preliminary test Uniform test

lines ! lines !

Nuwmber  Pereenl Number Pereent

fune S i sa B e B vl s i o e ) e )

4]
)

£
.

WotE
=

— s
o ae)
¥

250

' Excludes cultivars refeased prior to the 1979 Lest,
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