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EARLY GENERAION TESTING OF OIL AND PROTEIN CONTENTS
IN SOYBEAN CROSSES

Kanji Goron & Koichi Sasaxi.
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Tab.1 Means of parental varicties and range of variation in F,, F, generations in Lhe cross,
Harosoy 3§ x [ Tokachi-nagaha |
Harosoy | T Tokachi-nagaha |
Characters e e e - - F, | O
1962 1963 ° 1962 ' 1963
Height (cm) 115 100 82 59 {7~ 117 H~ 86
Number of branches ‘j 2.9 | 3.7 2.4 3.2 | 1.3~ 4.3 _ 2.4~ 4.2
Maturity Qct. 6 ‘ Oct. 8 ¢ Oct. 5 Oct. 8 | Sept.29~0Oct.10 Sepl.29~0ct.9
1 | . N
Seed yield (g/plant) 16.3 12.3 20.5 13.3 17.3~24.7 T 1~13.4
Protein (% ‘ - 10.2 - 12.2 —  10.8~45.6
— 20.2 — 17.9 - 17.7~19.9

Cil (%
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Tab.2 Heritability for height, number of branches
seed yield, protein and oil contents in Fy, F, gencera-
tions in the cross, Harosoy ) x ["Tokachi-nagaha )

| Heritability (%)*

Characters C e e s
i F | F,
Height (cm) | &6 | 805
Number of branches . 55.9 1 56.7
Maturity | 610 | 72.8
Seed yield (g/plant) | — | 2.7
Protein (%) o~ 763

0l (%) | - i 48.2

* Estimated from analysis of variance.
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Fig. 1  Frequency of number of F, lines for
prolein content in the cross, [Harosoy |x
IMokachi-nagahaj.
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Fig. 2 Frequency of number of F, Jines of
oil content in the cross, Harosoy|x
I"Tekachi-nagaha J
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Tab. 3 The analysis of variance for protein content

in the cross, [Harosoy | x ["T'okachi-nagaha

d.f. 8.8,  m.s. o
Replicates 1 o o
Lines 119 1-194.49‘ 1.16  17.12*%
between family 14 366.86 26,20 107.97%*
5.01%%

within family . 105 { 127.63 | 1.22 .
Error ~ 119 23.88 0.24

** significant at the 1 % level, Later it is same in
Tab. 4, 7 and 8.
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Tab, 4 The analysis of variance for oil content in
the cross, [Harosoy | X ["T'okachi-nagaha |

bt b oss. | omes. F
Replicates | | ’ 0.59 | 0.59
Lines S N9 W73 L2 G52
between family. 14 103.64  7.40 - 38.90%
within family | 105 | 44.09 | 0.2 2.21%

Error 119 22.65‘ 0.19
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Tab. §
agronomic characters
Experiment Sced yield
i e T
; (a) ’ —.610%
Protein ‘ (h) — .09
(c) ! —.302
N CO R 460
|
Qil : (h) § 313
.366%
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wied () Clk, W2HEMDITFEX E >0
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Utzo F O, HIZRAGRCE MR & it T
—.78%, fiOKE HENBbRI i, M
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Tab. 6 i+, WiEHOFME L O F REOHNIN
HRLELDTH D, THFE LB NI T kDM
P CHBERTI AR, F Dk, TYUiL b
T hlehote AN 1SIxXI=2F 1w JOF,

Interrelationships among protein and oil contents and other

Height {’:’;3%{;‘;{‘; seeding o
.578% 436 —.455%%t
.307 275 L —.376

- .61 — .855* C =, 750%

—.546*% - 457 ‘ -

—.159 —-.082 ; —

S4ons -

606+

(:57: f’ift;.-e;\ fanhcs of I'Haros;;Jx l:'l‘“oknchi-nélgnlm_l.
(b)Y ; Lines of carly and intermediate maturity in Tokachi (19 lines) and 4 varicties,
(c¢) ; Varicties introduced from U.S.A. (32 varieties).

* . significant at the 59 level.
#¥ « significant at the 125 level.

1 : calculated from the data of 120 lines.
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Tab. 68 Means of parental variceties, means and ranges of F, lines in the crosses,

" Number  Seed i

{Shirosaya No.1Jx [Kogane-jiroJ and [Shiresaya No, ] Jx["Tokachi-shiro}.

Rate of

l’arexlt:;l“;arwhes ‘ Height Date of > vield Protein {loating
F, lines ‘ (em) flowering Copds (g/plant) | (%) seeds B

T Shirosaya No. 1] 85.2 Aug, 12 21.0 2.2 : 46. 4 -
[Kogane-jiro] g ©Jul. 29 30.0 8.6 | 4.9 - 4.6
lmaximum 96.6 | Aug. 12 52.4 ; 11.9 A7.0 74.9

F, lines mean “ 75.4 boAug. 1 38.0 Y 7.7 ‘ 43.2 44.8
lminimum l 51.7 CJul. 26 26.8 | 5.5 39.44 16.0
MShirosaya No, 1) | 65.6 r Aug. 10 16.2 j 4.8 46.4 l -
FTokachi-shiro " 62.6 Jul. 31 7.2 9.5 0.0 —
fresimum Coma Aug 0 87 | 24 | ma .-

F, lines ymean | 55.8 Aug. 3 38.6 } 8.2 41.4 —
lminimum ! 48.6 : Jul. 31 25.5 2.6 39.2 : -

T TLE, HIEATROBIINIG—1 D47.0% T
BY, THFE15]) O 46.4% & LBl-ke Fi,
4425 PLEDWTREIRAIL, 48 RAfh 38% iIo M2
18 FHHETH o1z —F, TEXK1-GIXT F a7
vw |0 FoRfEcir, MIBAGTOBTN 44.01
ZTHh, THFEL1SL L EES SRR, M
B, 2RI T EFheh oo
FE# 18 IxT=a 2w | OF, Bffco X,
IPREROL RIS Ukco IFRISIE, —RHIT (1.293)
O A HALRSE—T L =~ A PUS BT B IR O M
Fig. 3 Frequency of number of IF, lines for
protein content in the cross, [Shirosaya

No, } 1 x[Kogane-jiroJ,
[Shirosaya No. 1 J ; 16.4

Kogane-jiro} : 11.9
11
04
TKogane-jiroy 9 M Shirosaya No. 1 4
i 6 |
< 5 5 .
5-
k3 1
[
3
1 it
10.09 10,95 41,37 -42.79 43,71 U463 1555 16.47
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DHELIKRECDT, BIGTOERUL, Mich
KEWLIEESR D,

o, TE¥R 15 IxT=2xyhse el OF B
HESTROMI % Fig. 3 {TRLA,
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Tab. 7 The analysis of variance for protein
content in the cross, 7Shirosayn No. 1 |
xl’ Kogam_ ]ll'O 1]

{ d f l 5.5. m.s. F a
chhc’lle‘; ! 1 23. .)00 23.900 | 18.14%
Lines .47 315255 . 6.707 :  5.16%*
Error a7 % 61.015 1.298 |

Tab. 8 The 'nnlysm of variance for protein
content in the cross, MShirosaya No. 1 J
X f Tokachl-slnro _]

CEEERBBIUI i 15 4

RIDKE ZUL, HEHEY LB 2R LTW3
o, HImMETROBEHIN, BFCO SR
5o

CCTCER IS C i, HIEAAHOBE
PO UTH S, Lih-T, F ho“—cfui.
HIZREI-SIRIC IS AR e b L L BXb
L Fozkuet, HRAGRIZ S F454s o5
BTl TOLRERBMNRD LD EHER S Do
wiZ, HAIMEEAI S XU I O My
Tab 10 R LI, TR 1 BixTanise | O

d. f S.S, m.s. F
T |- ' e FiR#Eo%6, Miaadts PaRoH N,
eplicates i 7 = &gk
:{L!)]lt ates 1 l 10.573 10.573 . 15.54 — .361-&35 BHo = .lLt Xﬁa:é/\ﬁg)[ﬁ}b\ _gé[.t
Lines .17 104,342 | 6.137 . L2k WA
. ‘ ‘ 2 6137 9.02 AL, Lizito T, IPBERIVINE D
Error 17 ' 11.585 0.680 '
. P L EXHRTLOTHS ﬁlﬂtaﬁ?ﬁk?%ﬁlﬁt@m
Tab. 9 Heritability for height, period from seeding to flowering, number of pods,
seed yield, protein conlent, rate of floaling seeds in the two crosses
': ; Hcrltabxllty ( )"'
; Number of ',7, S ) — .
Cross ! Period from’ i . Rate of
lines Height | seeding to | Numlx.r of * Sced yield | Protein | floating
1 flowering ! pods F l seed
(Shirosaya ' \ ; | !
No. 14 x | 48 79.3 75.8 10.2 53.0 67.6 19.0
fKogane-jiro ] ‘ ;
'Shirosaya ‘ } !
No.1} x 18 73.0 : 71.0 49.6 56.5 80.0 .
["Tokachi- ‘ | ‘ i i
shiro) v Vo :' .
* Estimated from 1mly=.15 of variance,
" Tab.10 Phenotypic correlations belween protein content and other agronomic characters
measured for the two crosses, Shirosaya No. 1 ) x["Tokachi-shiro| on left of diagonal
and FShlrosay'x No. 1 _| xT Kogam. jiro] on hught
T T e s e mma e - = = = .
c Protein Pe“"dd Heiol Number Sced 2‘“‘; o
haracters rom sceding cight of 1 . oating
pxis vield
! &9 1o flowering ’ seeds
Protein (%) LA52ER —.175 HBG** - 340 —.360%
Period from seeding = e o= . - qng —
to ﬂo‘veriﬂg . 17:‘) R L0058 -523** . 1\)9**
Height (cm) .529% LB .80 -.085 —_
Number of pods .183 .590%= . 878%% ' .232 -
Seed yield —.127 — .G -.201 —.036 h -

H SIgmf' canl at thc lcvel OI' 5%
** 5 gignificant at the level of 1%
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hHe Likciia T, Fy ¥ 72200 Fy X 5 degigil:
Rz BT RN & BB, IR BN 530
EHER D,

LaL, o<z 50i%, hboBg
DY, 15 LT Th b O & TN E DR

cd %, Jounson & BErRNaArD (1962) 75, BEM
OB HHERE U224 E & g k0B AR X
-6t Th b, coBRBTE, MRAGTHE
difiRsar oM, 3HEEIGL TAHD &~ 53
T, To~vw v A IxTHBERE] F, R
WL O IEH U2oSEMEiE, —.78 & ADWWI
THotie FIk WBSRRABCHRE LT
Bux, HEHENEFCELVLE bR S,

Wiz, HEERE TR OREARPIE, —#Y
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%, HBRE At & FId @AM, 52 T
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—.309°CH o foo HEETHUZ VT, b
ML B AN CRET 5280555, Kils,
CHE TOWRG T, A& Ty Bty /T
HEILIe WK S TH Do BRVG-TV R, RBME
BhaERoRiz, —.2{Hvofiirhiortxh
T\ %o

%I Qo) (x, WHBMIAE® TifiEic o
2~ 3 DA LTVB0, FIUph & ot
DEDMBE# M AR TR o gy, &
DY TH 5,

in a soybean crops (Goromn, 1961).

Method of selection and selecting traits

maturily, sced quality (visual), ete,

: low intensity of selection for agronomic characters
chemical analysis and sclection for oil content
ditto

i agronomic characters and seed yield

" seed yield

~ ditte

Tab. 11 A proposed model of breeding for oil content

‘ Planting ' Selection

Vone Geerstion o 1 o |, o | N0 9

| fniles| lines | pinis. G

1 1 Cross | # ‘ i

2 F, | j 0 40
3 l F. I 1 2000 {200
41 Fy | 200 ©100
51 F. o1 100 | o0 | )
6 F. | 40 20 o
70 Feoy | 100 C 10
8 F: | 10 30 5
9 F, 5 25 3
10 Fs 3 15 1 ~2

ditto
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V W i
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BriTonw v 4 Ix--ERESE) © F,, F,, BHE
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ML DTH D,
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B LciflfR (isrbite X o) B E
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%, 67.6%, 80.0% Cdh -7
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HEHmEh 3,
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AREREMIO TR AHEE LT, WiRks0
HAL PR LA, Shbo 3HLHT5E,
-0t nts

5 HFE, HIEMeh s TRt ME L,
L3R03 FR TS &, MZESGR & IR
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Hoteo Fie, Tre Y4 IxT-HBRIE) OF, %
TGN IZ > & L Ui GENBE, 4=,
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Summary

In the Tokachi Agricultural Experiment
Station, the breeding for high oil and protein
contents has been conducted in soybeans. The
purpose of the experiments to evaluate early
generation testing of chemical components in
soybean crosses. The results obtained are as
follows :

1 In the experiment-A, F, and F, lines
derived from the cross, [ Harosoy | x [ Tokachi-
nagaha | were examined. According to the
results of variance analyses for oil and
protein contents, variances between families
were 2() times larger than those within
family, and these variances were significant.

Heritability estimated for protein and oil
contents were 89% and 73% respectively.

2 In the experiment-B, F, lines of lines
of two crosses, namely, [Shirosaya No,l ! x
| Kogane-jiro | and [Shirosaya No.l | x | ‘Toka-
chi-shiro | were dealt with. In both crosses,
differences between lines in protein content

were highly significant. Heritability estimated
for protein content was 67.6% and 80.8%,
respectively.

3 Consequently, chemical analyses and
selections for high oil or protein contents
in such early generations seem to be reasonable
and effective in soybeans,

41 In the experiment-A, genetic correlation
between oil and protein contents was -.78,
and genetic correlations between oil and pro-
tein contents, and seed yield were -.52 and
-.70, respectively.

Phenotypic correlations between chemical
components and some agronomic characters
were calculated in three groups of materials
Table 5.

5 In the experiment-B, phenotypic correla-
tions between protein contents and seed yield
were -.340 and -.128 in each cross. Genetic
correlation between these characters was
-.399 in the cross, [Shirosaya No. 1] x

[Kogane-jiro .

G A model of breeding for high sced yield
with high oil content was presented by the
senior author (1961), as shown in Table 11.

According to the results of the experiment
-A, breeding for high seed yield with high oil
content seems to be hopeful.

7 On the other hand, breeding for high
yield with high protein content could not be
done successfuvlly, without overcoming the
negative corrclation between seed yield and
protein content. A reasonable procedure
overcoming such a difficulty was proposed.





