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DISCRIMINANT ANALYSIS OF TYPE INHERITANCE
IN SOYBEAN CROSSES

Kanji GoTol & lkuo FUJIMORI

bhbh iR b » TINET 5 RORETIL M5 A, —lioN

LR E S B Aot

HB#, XG0 F3 X0 Fo RFECHD. BROHRELLBHLRY,
FISHER (1936) OFHc X - THMEN L RS, L ohi-HNRe RHECEML

T, REOMHMIA T LI

Z OO, R OIRIET) . 35k ORI 1 B A B D Y E 2k

MR I LRIz oy Tos,

& U ht &

FHIZL, IHRRIZ T, Lisd 5T

B MUE LN S RECE il v g T 5,
SCTHFRREG S oL, HHABTHe 5]

HYeRE T RC, —8nin, B, v, o

JURKE. ROA, WMITFOURIBI AR TE DR

ARG S B NIBI S L Tlibih b,
bhbhafiEhokEohifiti, Fi e

L LTHM, WAL, BRI T MM A

MkL, Fo UCHAR MBI+t

BT B, FTORELELIENER 50,

1. bhbhrdsR/edHe LTihiTol
%, ¥oX3%METHEEHOMN,

2. ZOX SN MENHiTRIC
A,

3. ETabdAEUH, WIKOWBEC DL 5
B YL XIETh,

4. FIIEAOBEL TR L 2B & T2t
EDBIHHRLE 5h, L kHiThHD,
PG dsid B30 0 i v T, W

MAHEALEZSHTH Y, ILETCIE, Hanson

et al. (1962) &> FREY (1962) Hivisual selection

L 2

MOV TEREMZTE Y, BHE, bivb
T AN T 2 B4 mental picture & LTV %,

R 1963) 12, NROMEICHT LU
R L, MoEICHR v inL font, 5K
PRIATER LG ANERT 2 L3 BMTH
by YU & ASUO  MHERE D o T &
Kibhd,

ST ONLMNEEE, VIREE 2R L TN
BIROMEXRITT5 2 L2 HME L, RIBIMo
MMTT & T DlliffiZ N L b o THh B,

PO It g Bz et/ 6w
MLRBOLREN, TR L bN
RO B LMY T 5, feds, BEZit kTo F,
B XU F, R, BEOHHILRD 51
b, RERSLE LA,

S ORERL, THTTNERB O BIREIG : LT
WEht-ioThy, BEORTFTHEY, Misobig
BRI B L s AN S hats, COIREL
TFEHT 5.

1. HHEE FRNBOHEE

HH& LU HE
PR EHT DIEREa) x TR o I's &
HTHDHo MElis] ik, BELHCRAONR



100 BRI AR e g

MRz b2 MNMTH D, —FF TR G655
i, ZIAEE T-HFER] RAET, o
fiths, coOfMAEHLEDO ML T4
BWMEANC L 5 TV B LRSS h B 24 Tt
B RIIATAZ 2 Thals,

19584F, 1041 o Fa flifk 2L, 7121~
B1AIIMTEL %= 271 Mk A MM CRBIL L 226 ek
(e &) oDRTENL, 7H 208 CTh ot

o8, METRIEERMRL, R IR
L T R, 117 THB,

19594, “hoo Fy Ry 2 ZMoiligikc
ﬂMLtm,mmMKomrﬁbv}m&mLt
FHABRIA L, TERERTIE 77 B O REFLZ DL
TR,

o 22TFUL, ER, YR, BK, B
WA (T DWIRO MR AYCe S 1ot ThH
5, thbD4MicoT, TISHER (1936) O
Hihiwdh o, HPHRE L IE L oo Tieb
B, B X\ ~X, & 1 oO@EMCH L ik, W
BoXL T3 L 5 MR Y #e->
WORD BHETH D, fods, HAROTDOT
Ht &% GOULDEN (1952) 2 X o7,

WERD SN EE Y Z = A X, 4+ 4K
ET5, ThFhoBIco Tk e, WHEH
oM ETL T, HINGEERINL, i
BFEEO MTF 8T, ¢~ 1Y o2 A%2

Do
dyf = 2, T (%)% A ereenenne + 3, 3 (x,xy) i3,
d.f = Xai- Xbl T bh (FFi, X il

v J y.(xl):‘ -3.6_'!‘]&01&)1
cwtb g AL d" hb, Z1" R bhb,

Tiedh, A/ =d cen Feeeene- +d, en

: Il ’

FPRELL, A‘ ='\/ ,)3_ LT, Mz
hd,

REBRELVER

WEO Y, 1 THm UL, 2T kg,
(A5 ] B0 ZRNMT HElis)
JHUARITCH Do T RERAEFOVTUR, W
Bloihiz, EEERREDLRS,

WHH O WEOMEMIC D &S0 TITH U A5

w2y
ik HH O
2 1 | eREE) | ke

Ny X% 1& (em) 64 76
Xe 7 ¥ % ¥ 18.5 5.3
Xs Bk (T4l g) 190 250
Xe EERL N 44.3 81.0
uii(ﬁ%%tog) 14.9 15.2

K M % 2.5 2.7

KL, KD EBHVTH D,
D=0.9X, — 13X, + X; + 3.5X,
Xi~X ik, M1 28R LB oM i X
T, TOXEUHITHML CHMiiERD &
=5, TIR#m) 3, 148.9, TARTF65 %) 1
543.5 ¥R L 1,
Wiz, ToR®770F; RECEHL, B
DG R 7, 0 230, W0 H it
DEIMTH %,

% 2 ﬁ'z Hﬂ'lﬁt'iﬂ’}f%}lfr

by m d[ m. s.
E # 76 9666. 3%*
K iy 1 2308.9
o B 76 3562.7

TN oY, iR bh, it
Gt B L GRIENEZ TN L E 2 H63.1
%R Llco & BT YULE: & BP0 Y
1%, —0.356 &% b, FHL LS irs oh
7o

HBR T3 X 52, ZoHlAGdbeTlL,
BT, RMORKRIEL, E3EECe NSO
B TR L T %, Lcdis T, HFIffL,
HBFREPTHAOBETIC X OBEEHIL T2
PEORTAHME LV 2 5,

—Ho@ Al RFERL T H010%
LT, bl TARYi65 51 ik, MENIREE
ﬂ‘!"}.’ﬁ:'ﬂ-o

R (1963) 1%, TEEA BEILATEORL,
WRIONHE 2L, MR & FIIRE  ofbe
PN OBEHIC S & ST, HRloRYN
REoBERZOSWCTHLIGRL DT, 2T



HRb o BN X B OBES 101

VAR R B0, HARORED 2L, L
IR & DFEHIBI D BH T & o i

Licbo KB E L, & 5l
ARWEHIZI, cofidarLy Ldfbk+ st

13, MBS EhBEFVTHD

PRI & TR 0):1_{[1:41{{;%]7)1. floffix s 5
TV 5D, LRERET MATT655 ) gL il
Lo, BL TPk &Rt

2. HRMECHT HHE

BB LUTHE

WIT Mo ol (T TATICHT ) M
SHihic i), Fo (VTN GEiIzh by &
nC, —~HORETIEHBIOME L
wlio 2o Fa TN TR Bl iy
B Liciewd, B0 MRz T3
LoriEmaht, 2 C, RARMREOHMLAS
barx v, & BB RETHYR%T S
Z kit

SETiE, 9985 X (LA2X) @ Faft
SORE RN Lo TR Y 2F] 4, HENop
BB T BN SRNMTH Do —HD 4
AKX JAR, ERBT/MRMCIEL, ElUck he
YRATRTICRENRTH 5,

19611F, Fa RCHETIZE » 7 80 Rkt %, BEW
60cm, M 10em @ ) Kl &L, 2K HOELM
BCRIL foo WIS & FIHk, MDD PUAE i
iz ko3&, FISHER (1936) OHBHC X T, X
T, &%E, &, PAEERL T2
L, 2K ’I"JLJtDillll ERG MR L, 51
MGz ZETIZRFELERL . it

D 20 Fbt, 1€V filiZiiT 4 0 20 Hedik @ L,
LREEML D 20 MO - 2EG LT, dUH
Bt Ui,

19624, 320l ERBEE L, BAICHE
HIEECENL, 182280 LT, —Jiklo
em 1AL, e 20em 1430 E LU, 2HYEH:
IZX BT ViAVITE R X SISl L, e,

L, 2E#ofMBoZc LTk
o
RERERBLUER

HIFRD 4 >DBEEHIZ 2T,
DR, F3RTH B,

M RR I L

%3%52 [Lof L

T XTI N
b N [E e L PO (R P

- R gy | (k)
1961 7y ns P 82.5)41.9] 1.0l 320 3276
moiA A A(Pa) ) 65.1 | 33.230.9 | 20.4 | 257.9
1962 79 #9-(P1) | 83.1 | 30.0| 28.6 | 28.3 | 336.5
w4 oA AP | 61.7]25.6] 2.3 ] 204 | 242.1

T kN e 9 TR

#* 100K

T EDE, WH, 2RNAII62FITTR L M
PLTCBLML, WEDORHN L —FL LTy
60 ToC, Iy REAv-2 M2 F0 % &

Fy (R 10em Ko EG S EMT 5282 L
2o

ZBRAHBRIL, RoEsHThHs,

D=2X,-X;+X;+5X,

Xi~X 2, HI3#ITRLAEBEOMEM TS
Do WL, WEROWBOFHINSIEHRLT
Hdo cORE Fa BECFRILIcL 5,
O LS IO i b hic,

waR H B0 5 A

5 370!?60% 0310'(33‘1{320 310:300:290t280270|(2‘° | ,,1

i
Ly s 919 8 7 4 1 1!80

|
s‘ 6 6

[%1]

1

HAFNTIR LI 80 Bebtothh B, {FIEI2 30 %
ED, 333.0LL Dbo% 20% 3, 203.21
Todbo® 2 f8EHEL, Thfh 5 v 5740

(RIFEEEF), # 9 H 98 (KED B LUT AKX
(1E) & Lice

YRR, 10em i RETL A F, Hiffico ¥,
Fo (SRS G 21Ty, 2 HhicaBHom
SERGT, Eado M 280 L,

¥, Wk ofgiioM iz hent s, 15
KDEBDTH B, MENOTIX, SN0
Higtich Lo9%, MHBEIBRHEE-T S iz ko
o

WEINT 5 RO X B L, KRR
vy Thik, GV 5% Y b 7RO R



102 ERREAYRES R v R

B|H® HAOHNMORES (%)

a2t

WTEm o HoNE

| = | «x I
Fs 54.5 10.6 3.0
Fy 18.5 24.7 67.1

FEM LIcenifiRE e, WRIToMEu
LB XTI UL ES2005, KBLKI
e, Fy, oiifE s Fa il LoeiidiaT
LWAHMANERERS,

Jas, FRID BT BB % TEH LA Gise 290

OB MNP & IR

1% Y I A T

TR | F B | e

R 306.7 287.4 0.353 28

K 348.2 318.5 .652** | 18

I 218.0 | 263.9 .433 18
5 A5 ki r=0.361 n=28

r=0.444 n=i8g

WEA G OB I BHEE Licft & Rk »
T, KEOBRTFIAMAE LRI, 1 SRt TH
TgERwHh, R, TR ZhERS BOAIIE
RUTIT il 2R Lico

Lo X 5757 & 8T RN BT 5 X8
AU, AT s e Dff R 2 &
EEB LTV 5,

fete, Xa (o & X (20 12, N0 L
TEREF UL, WHRER YO0 TR TR
¥, PO LT LE - <, BG4
HEEa P, U, ER RO, SRl
TELCMARE LD, LT, HMfiE,
ELTHRBILC Y » TR X, Wik,
FETHENE B,

MBIMG S B8808, WL Tiilco2b0T
HHH, ThrilbnBHcBRes XiE L,
Wi oix, WMT7THRILALRDS LS, RET
B, BRI, (Y9SN IEE Lo SRR I TR
SRR UTehs, KEETIL, 20 %800 19 Biffint
T ME LTl b, 1 RECO, Pl L
L ORI TIE LREETH » o0

WM, THhyHa] 3N, T4 2X] gk

Al e I TN

E
R G 9 15 30 | 7 H18.8Il
K - 19 1 20 23.7
I 3 1 16 20 17.2

M TH DA, K, MAXoiiznfr-ray
MR e e & U Ao N, YU Xk s I
BhLicz SR Bbhvd, ¥ Th 02
FIE (42X ©itL, b¥FrclAThs
A, KERLTERT L, MIENIAE R 2 BmatiE
Hbht,

gt em B XU 20em KO R, K, 18
R 35T E ST N

R E - R I ) Gk DT

T W0em X 20em [X
R | k|1 |R|K]|I
#*  fem| 7| 9| m| | m| 6

4 ¥ ¥ 35| 39| 35 4.6 5.1 4.3
Gr ¥ M ¥ 9.8| 9.1]|10.8}18.5|18.3|17.7
¥ 3 H|17.3]16.5]18.6 ] 21.0)21.7| 20.2

B ook 111 | 12.6 12.9]27.6 | 26.1 | 24.8

viena (%) 61 57 59| 44| 46| 45
" M(8)|26.5]27.2]26.6|46.7 | 46.2 | 40.0
T RUEE) [ 12.8 | 12.9 | 13.7 | 24.1 | 23.2 | 20.8
1 3 R | 2.48 2.30] 2.46] 2.48] 2.32 2.47
100 §7 L (B8)| 26.9 | 27.8 | 25.3 | 24.6 | 27.5 | 24.8

AL, PRSP DKL T B LW
LInTH B, WBEHBMIR, SR, XK
B, nEBYe, KE T fEofiin, 10em XL 20
em X CHELTCW5Z ETHD, HEHETIL—
s 181 <, FIMULD KBt EHiix 1
o T35, B TIIKENTShTED,
Mot A 2hTv2 2 A b hH
Ho WAL TV Y. BMNEER EC 2w
T, MR AL: Ched L bR,

H9Zek, BEMS XURRIO RO St i
BLIbDTHDe FHHGZ A B B0 %
1, —fncifit B bhie -t Ks
DIBIBEOVTIL BHND FHAT E L - T
D, BNISEENERSGFEEhTWB I L%
Rl T,



HAREDFRNC X 5 WEHH oM E T

BI®E RBRUMBHOSKO K&

103

- 10 cm [X 20cm X
B oA w| r K 1 | ® om | R K 1
* ¥ 3809.4%%  79.6™* | G67.4% | 78.4% 3596.2%  97.4** | 61.3** | 59.2%*
5 B O 1.465  0.83*%  0.72*| 0.75* 7.96%  1.36*"  0.79% 0.88%*
oy ¥R 28.15%  6.38"%  8.07*% 5.20** 7.76 9.86 7-73 | 15.18*
TR 44.46 | 11.21*  8.95 | 10.99% 23.11 16.93*1 11.17*%  5.73
aHEER 50,78 | 15.12% | 23.74*" 19.87* 95.48 | 20.28%M  19.25%% 24.04%*
£ W3l 210.4* | 103.8* | 131.0** | 120.8** 51.4 53.8%% | 47.6"* | 47.2%
£ ik 633.1 | 1337.3* | 1789.8** | 540.5 60409.6 | 4701.7* | 2339.4 [23%0.5
T IT ik 4457.4 | 1737.3* | 1808.0* | 795.0 13833.5 | 1240.5* | 860.0 | 840.0
1 % $ 0.455  0.51**  0.011 [ 0.073* 0.2950  0.05**  0.013| 0.052%*
100 % i 66.32 6.41*  0.89 4.20%% 71.20%  6.12"M  1.26%( 5.13**
BB NG
3. EHLTRNAOHEIEA S — —
% I &m@%a BYYETE
- 2 % X
HEBLVH®E 15 F2 3% Harosoy
Wik (1963) %, K AV 2+ X1 AX] % £ 83 70
DA EBILOWT, 26t FRIREOMEH £ it 63 64
BIATCBRR L, & 2T, FIGRO TR TR & 50 58

BLicflagdbeo BBk %,

PERABHE TERAET R X T-HiEsE] o F;
60 ®#t, BF4TE I X [Harosoy ) o F3 58
FETH B,

1962 4,
L,

TBFATR ] W, BttoR4eGMc, kRO
M-tR3detE) THarosoy | &2 LR ART,

WHHSRL I X S fEET, TETP4TIy &
Mg oRfER 2L c: o5, &0
iitiﬁi 6“?’110

D=7X, +31X; 4+ X3

2T, Xy, X, XagidthFh, EE, 1%
M, TEEERT. X THerX i, §
Bl RIS B b WA e, EENH CH
b, EREAZhTOE, CORELZEL, L
DF R AL, i, M E TR & OB EM
B & RUERE L o

edk, MEN, VEMRMOFANNL, FikdHids
LU A IC X » 20

RESRBLUER

Ak, M XCTFRIULO BB N B RLITR
Lice

Thibo R 2 R OFLMEE TR

Efzoun T, SRMFR O MHarosoy| %
BER U= ERbFhicEvs, WwFhligs
MBBEDOMER LI, HloKiix, 3BIEMO
BMENEEER LI,

Wm0 St = M W

éﬁ-&.é}b [T BT LY
b X X

- Harosoy
¥ OH|4& M| YRR | & o] Tk
x J .853 | >>1.000 .811 .396
& 1 .936 .600

(B ESE] Loflaabet, Eie Ty
TeDHBA, HBWCIRE b il le ot
N, TOMOBEITI, BIEMGEXhAXRL
oo FHIZ, HRMPYIEID T-HRFRIE) oMy
HHTIE, £ME TGO MBI, JEIZNG
<, JBMFEO [Harosoy] ody4 L3RBT
Holo WTRZLTH, ThboflRasbeT
%, MNSCHEEh 54 Vigour i & 25388
2, TRRGLTHEVC RS Lig3 o i on
THhbo

PRI, ThbofilafbadickiTa k5l



104 AT R B

HUKTe el A N B LT 5Bk b A KR
Tevh, B, 2Nk IR o ST L
AR & S e ANER S B, SR, F
oG ELTAHA Gz LI LE
BT 2M, oM LicZERPEMOoLl b
LRk, AR R TIRBER E e S LA
AR PELE T LR R B A - (9

4. ® 1

LA, Tifliaiesi< mental picture oL
EW D RIS o Tl T X RO B O~
fodh, SR oM A B & D AR,
ORISR LI Bl s o kM
bhd,

BWHEMSL T, 2~3 &, HfiE -
PR DAL E HIZTID D S ENTEDHIRTT
BB, e Fy fUhbicifidfidioZ 1T,
HRHE I X 5@ ORI 2R 5 v 55
CEBHLoT, Fy gt s8R
e s 8LORELYELATHBRCIECL D
THhbdo, LrL, 5 RBfioREMHFI=X 5T,
Bl — o & T 5 LI A AL Tl % B
AeTaEE, Fy 2723 Fy Vet T3
SEitXy, Bexbhialedilcesio
LHERRE D,

Wi, Fs {UC 1 RHMERU LTRIIL,
PR GARE R L C, ThE o TRUE T
2 TWB, ARBL, WTFhi2ERUORKRT
HBHN, Kz ks oM rE Lo
EEL B, AlANGHEBOERMFIZL S
M, Fy REBECHEURBY LR T2z 22 &
h, HFARRFKO B2 GROCTHE ENTE
A

WEBER (1959, 60) (%, =~ b ©IADRIEDH
Wi, WE Feiriple Ty ol 2G5
L, F: f{C2WALHMIZNETS L ThZh
EMA AT RN, BRI &34
MBI D F A, 2 vF Ao B0 5EYR
TR HY, s ol 2[RTOSEOY
HREAEM Lo

KB RoSME, MR L Y, £

iy

WETONEYRS X oBeELi o enTE
BEEZLEBITTHED, LL, Zoljizoun
Tix, JAIN (1961) A%, WEBER & Jjills, ufY
BN TUE, Polymerie Ze|B-in¥ B X h Tl
EV SRR ST BD Tlrie vk K HL
t2o WEBER o X 5T 2L A M, bhibo
A LA TV B Mo duzi,
T AT L 5w, WEHOM- Lo
FERTED, Zo X SkBIiE, YRoNE
VCAFFERMNCSENT2 o E8b5 00T, b
hbhpo<xcHolEd, hilokEvlaq
PR TR LWl XA Eh 8 50 %
(RP T IF (I

o, (o L:8, EENCTIRAEL T, i
K, 28, §HER % @RISR 4 Ayl
TCEADEDISHEMTED L ISk 1, 0
LOROMRETERIURETS = L2, ifiolT
[T RP NS LI e ok 1 / S

e, bivbiulk, RIGHREEO SR X -
T RRRAEL, 20X CETHoARGEL
T&, LML, Shhbid, RERRETAE
PERY, TRREMY S BRI R (oA s Ao R 2B
OGRS UEBEH R e LRSS E
tFEZbh, SHEThOORBEINEINTS
SR L hh biswv k5,

4 [ 3

1) FIsHER, R. A. (1936); The use of multiple mea-
surements in taxonomic problems., Ann. LEugenics

© 7: 179-188.

2) FREY, K. J. (1962); Ltfectiveness of visual selec~

tion upon Yyield in oat crosses. Crop Sei. 2: 102-
104,

3) GotoH, K. (1963); Type inheritance and its im-
plications in selection practices in soybeans. Jap.
Jour. Breeding 13: 69-75.

4) GouLpeN, C, H. (1952); Methods of statistical
analysis.

5) Hansoxn, W, D, R.C. LEFFEL and H. W. JOHN-
sON(1962); Visual discrimination for yield among
soybean phenotypes. Crop Sci, 2: 93-96,

6) Jamy, S. K. (1961); Discriminant analysis in bio-
metrical genetics. Nature 191: 1420,

7) WEBER, E.(1959); The genectical analysis of cha-
racters with continuous variability on a Mendelian
basis. 1. Monohybrid segregation. Genetics 44:
1131-1139.



FRlio BT X 5 AR OBESS I 165

8) \WEBER, E. (1960); Ibid. I11. Dihybrid segrega-
tion. Genetics 45: 567-572.

Summary

Plant breeders select desirable plants based on
their mental pictures which are usually an ima-
gination constructed with several characters
following breeding purposes. In other words,
they deal with a certain aggregate character for
evaluation of a plant or line. The purpose of
this experiment was to study about the genetic
behavior of aggregate characters in Fy and F,
generations of soybean crosses,

Discriminant function derived from the paren-
tal varicties by means of FISHER (1936) was
applied 1o the means of each variable in each
F; and F, linc and obtained index values for
each line {later it will be called as type index).

In the first cross, Kitami-shiro X Hon-iku
No. 65, 77 F3 lines were grown under random-
ized block arrangement with two replications.
Discriminant function obtained was as follows:

D=09X,-13X:+X3+3.5X,, where

X, to X, stand for plant height, number of
pods on branches, size of grains and ratio (num-
ber of pods on main stem/total number of pods
per plant). Based on the results of variance and
covariance analyses, heritability of type index
and genetic correlation between type index and
grain yvield were estimated.  Heritability was
fairly high, namely, 63.1%. Correlation coeffi-
cient was —0.356, and it was assumed that asso~
ciation between type index and grain yicld could
not be ignored.

In the second cross, Karikachi x Isuzu, 80 F,
lines were grown, like as the first cross, Discri-
minant function obtained from the same manner
mentioned above was as follows:

D=2X, - X3+ X; + 5X,, where

X1 to X stand for plant heiglit, total number
of pods per plant, total plant weight and size of
grains. DBased on type index, 30 lines were
remained at random, and each of 20 lines with
high and low index values was selected for pro—~
geny test. F, lines were classified into three
groups and named as Random, K (with high
index value, as Karikachi) and T (with low index
value, as Tsuzu) groups, respectively. Then, same
function was applied to the F; lines.

Parent—offspring correlation coefficient of type
index in the K group was 0.652 and it was
highly significant, and in the Random and I
groups, correlation coefficient was attained clo-
sely to the 5% level of significance.

These data empasized the possibility that plant
types or aggregate characters expressed by type
indices are highly heritable.

In the last experiment two crosses, Gokuwase~
chishima X Tokachi-nagaha and Gokuwase-
chishima X Harosoy were dealt with. Sixty and
58 F; lines were grown under randomized block
arrangement with two replications. Genetic corre-
lations among plant height, total plant weight
and grain yield were generally high. High corre-
lation between total plant weight and grain
yicld was especially of interest from the view-
point of cffectiveness of visual selection to yields
in the field in the early generations.





