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NEGRHE YA 7V AVREOR/N 2 TR L 208070 7 7 A

T OE OB

Susumu KURINOBU : A personal computer program for the analysis

of disconnected half diallels by least square method.

B BNV Frarta—yEHVT, #y FOREY A T VARICIC & o TR
DRET — 8 204 L TREHOHA RN RUSBOMERITO 7a /7 LOFHNE L 2 DfE
MAEEE LD, 20707 T80, 2R EEHCTHMIERTI OT, HEEETRHEHT
FonBab ek, KE7ay FPREHECE2E0L T ~OBERAIERETH S, BT
X, BEGETNVIC L - TITY, SEOHEE X, Harvey®DIndirect method#H W Tw3, %72,
BB EEOEEREDHET 20 THEMBOGEHE IO ONE, 2070 T T A, /N
D=V F LAY Ca—F THAT 2 2 L 2HIEL L TBASICTRAL T2 0T, i, &EE
D T BRI % AV R O ER I O 34T % BCIT S T L 03TRETH %,

1.1 C & I

4~8FE 1y bELTHEY P THRINLERATES A 7 VVRELL, RO 1RO 77 2RO AL
W OIALEHS AT RREFEARTH 23121810, 1D 77 AKRDALRZE I, RIERDO T 7 AK%E 8K T 2 R
&K T 2 720742928, REUCHEE L 2B o — SR80 Ol L ER O S 51 2N, -
HIHREEABROKRN S S ZHEET 5 Z L bARCHK 3519, FEHERES 1 7V AVRRE, 2hs 3 20N
Te RN A REREE L CRIAS A TE 02, b ETHREFTEFEL S 0V 2 7 bz B TIERER 2 Rk &
LTEHHLTWwAY,

UL, BEEESHES A 7 VARERTo 12553, REICTELL 7 o— v OFLE, Rhdy &,
ELREEEEE COBROFEHCXY, FTELLHADLEORENORKSTH WICRLZZEEb LD, REEMD
BoNBOBREEGENEL LI L3RR, ZORBRELT, ¥4 7 VKR X B HAZ BB 0%
&, —EHOHMEGTR—TORER LKL ZVwrd i EFRSALYL, WH® 3T ¥ T v ARRETHRE
XL EBRInE, —H, SHEEIEECH - LEBHAREL LD LT, KERSELHROD LVlEDH
B Z R ORTECE % bR < R 2 WD TRELEAT D DM RS B DT, RRLCE L 7GRS A BN 0 5 20 T
% ARD BN TH 2 EHNREOEE T A — 5 DHEERELBL I Z L e85,

DL BBEE»S, AT VKRN X 2EBH T, KEEGEORA ey FOREETFON BV D EL
T, % DOMMERFEHEAT EOTFHRIC L - THi S RAWR SN T X, SHAFFERS (1969) i, T2 RUHE OV THO
A TDIA T VAKERRIC SIS TE 28N 2 BHT 7077 L DIALL 2SR LD, MR T 207077 4%

(1) BIEMATERES
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BB THHEIT5 10 DD OWMER R EN T B9, KUNG (1978) i, %< ORFEHEGE & FLATE L TRHR
o, BEREEOMBAETT S 7075 ARAEL LMY, DEANS (1988) i, HatfétrmY 7 b "GENSTAT % H
W, ey P ORERERHESY A 7 VVKERER 9T 2 70 77 A" DAGY R L 127,

22720, bREORMERER(L vy =7 P TEEERE, LROT S I AT A=Y LIy Ea—FT
AT 21248, N—F LOFKISAITCHV 2 T T VRS H LD T, TNFhHidnbd %, “DIALL”, "DAG" &

WARBRGHEEE T AR T a7 7 40N Tw 50T, ABARCHIEOH 5 /5—V F 122 —FTD
RGP D INEETH 5, B2, “DAG I, #EHHEMTAIY 7 F"GENSTAT icfkfFL 2 72 /5 AR DT, "GEN-
STAT 2 Licix 7 a7 7 AOBES TURETH 5, “DIALL Tid, BEET AV ERH L 2HAOEERBR TURER T
LG EREE OXAEMEFEL 0O T, —BHAIGEREN O BUEEE IR T & %23, FREMLGEHES D5 HL

BREET VX AHEEM L D bBKICHE SN RS H 2, Fi2, 1205 AT Lty FESFONFRE LT
WBEDT, By FOSTICHARETH L I L bHATH S, —H, "DAG’ L, LEODIALL OIS 2% L
T30, ZFBESORBROBELTTESTHETS 2 SIS K 5,

SEHEEMOGHE L, RIEXEAT TRINIBBBREZ L SN, RRCHERT 2HOBHEG T Hu
THYRELSEL D, 747 VIVREPHEBERB O ERZAR T, 4D ORRMESH% 6 BT & £ TRETHIHE
TLEORTEZIT) ZLi2d -, BHEOSVHEESF SIS LHRESN TV Y, ZOEFE RSB EMOS
BUC & o CRHiT 2 0T, RERBRROBIRCH > T, ABHEEEONBEFTHL TB 2L bB LA 5,

ZOWETE, =V F VA Ea—sPCROIZACT, REMEEPCRAT Ty b 2EEROFESY 1 7LV AR
Bty bDOFT =S BNETIRN2ESN 7SO 7 AONEEZOFERERED DT,

2. SEREOHEH

ZO7ur 7 AOFERETIE, UTO3 208w Kilans,
2. 1 RN 2EBEIZLZBEEEENDOEE

ZOTAT T AT, TEEOMBEOREMENEONGE L T 5, EERFONEML, UTORFEET VIZLoT
RN LRET 2,

Vi =g ATt g gt st regtes (1)
IS, Yy BIRECHB S BB OB EKEH OB L OXAMAEG Y BT % 1 FHOBEORAEM, x 3BT v
LEMDIT, rBIREOME, g e 32N TEEOR LkEBOBRO MG ERES, sujBFEH ck&HOB L
OREEHEEAREN, re LB H EkBEHOBOREHAAE LiE L OREEM, 2 L TendiEKIIB T 5i%H Lk
HFHOBOREME Y AOIFEH OEROLE £ £ T,

IOETNVICS EFTWT, REWE, KE, —RESERED, MERG VN COERESLIEHRRAEF 5,
£, UTRTBEDOAETHREITYI ERHM. (Hd~x7 b)) 28T %,

22, XMEZ O F — 2 G T 2 5807, X 1EZ ORETY, bdREBRONY by, yiET =57 bV EERT,
DEW, UTOMBEEE52 2120 DT52ED, ROREITII MY %,
K B 1 3= 0,
—RIHSEHES)  Sg,= 0 (Suge=0),
FHEHEEREN  Ssn=02D28,=0,
22T, —MEEHEIIICOWTE, W D2rDOREY A TV ARRIZERAL e TORO-BHAEGHREN O 0 &



TEGITE Y A 7 VIVRELOR/N 2 TR X D58 70 7 5 4 (SEE) 125

% BERIFM ARG 5, — i, BEHECHECEL T, 517 vty FATEBICHEEWEET 2500
REEOBHIFG 2L 2 2, GIEREE AT 2 2o 01751, Fig, 1WRIER LD, HEOBICEEL DT -5
I S REATE L XD BT 5, LcA o T, IERABRRAOREITIIE, Q)THZXX IR 2 £ Xr
Xr&eDflE b,
(X'X+Xr'Xr) « b=X"« y=--(3)
MEERENOHEEMIE, QOREML Z Lk > THD, —HA RN OHEIL, &4 T Vvt y MO &

TH R @ R R 1)
Mean Rep. G.CA. S.CA.
EiS Al M E r, 3 g, (g4 Sin
Factors + | | ty bl kv b2
I’ip " 0 i1 S0, 0|0, 000, 0
N 1= e L 7777?777777777—77? 777777777777777 I : _____________
P R N R R R [0 00 0
. 0 10, N 0|1, e LS00, e 0
~w bl | I 2) !
Setl : '
i e s
B St (R B — R e I N
T L N 00 0L
Set2 1 | Pt
0 L0, ST R L0 [0, L0, e 1

Fig. 1 RERIzHEEE252 2177 (Xr) OBEHZRR
Elements of a matrix imposing restrictions on Reps., G.C.A. and SCA"
B DIATLL282y FDOBE,.
Note Data is composed of two sets of diallels in this case.
NEHEREIIBVT, &5 4 7Lty FOFEIEEOSKICEL L, TR
HAEYNROBEOERII0 L2
Number of rows for restriction on S.C.A. is equal to the number of
parents and elements here will be zero if there are missing crosses.
BMULHRIEGRMIIMLTws 0T, Ly MHElOESY &L, £/, FEHEEENOEEMBIZ>VWTIL, &1 T L
£y MNTEBCHEEDPEET LD O0AHNFE 252 20T, REMSES D OHEORERHA TRV,
2. 2 SDHEHSMEETEOHME
SR OBRE R Y ITRIOFNE L, Table LR LB THL, SERNOBEHEIL, KREHSGEPXA
7ay b OFEEFHRCT 20T, figE, Yuy PRMEEOZR TR OB E RV THEE S 5, REROFHMIE,
ZOEREZEGHET NV ED TR IEEOFANOBY IS ZDEREEE B HETVOFFRIOBY 5557 1L5]
WTEHT 2. /DN 2F/FEICE > TENRZTRDOET N RS TED ROFAMOEA 531, UTORIC & - TEHET %,
EAMDBEL 5= (Xy) - (XX +Xr'Xr) 7t (Xy) - (4)
w2, IOFaY T AT, R (g, 1) ¥R (g, 1, ¢ 1¢) BREEOVHHIEZHWS,
ZDEILTROLEBERNOFEH % ZNZNhOBHETRL TEET 2 VA OMRERS 1S, Table2 D& ¥
D TH %, OB, HlEEL T 0y MEOEEDTHI O RIGHIZIE, £ TOMNEL % 0T, Harvey Dlndirect

Method*® % AW TEBICEE T %, AN, SE2E T AV OTEMHARKOREITID» S, ZhEFhoFHHEKRD 5



—126— MABESRHRE £95

Table1l, &EKEROBHBEERTFELAMOHETE

Computing procedures of degrees of freedom and sum of spuares in
the ANOVA table.

2= KR BHHEY ¥ AP
Source d.f. S.S.
K 18 r—5 —
Replication
— G ¥ RES g—1 Ru,1r,g) = (1.,1)
G.CA
FrEMGERESN s—g R{u,r,g,5)—R(u,r,g)
S.CA
KiEXHEE p—s—rt+1 R(g,r,c,rc)—R(u,r,g,9)
Rep. X Cross
7oy - AEE n—p vy —Rg,r,crc)

Within plot

F DHBEEOMIRLI:ESOERIIUTOEY
Note 1) Symbols used to calculate degrees of freedoms are as follows,

r; RAEE g R AW 7B OB,

Number of Reps., Total number of parents,
s REHE G DOIRE, Py~ DR,

Total number of crosses, Total number of plots.
A%,

Number of observations.
2 FEAROBH O Ru,x, & (DROux,yETOETNVEHTEDIZEE
CWHEHE SN FHORY S EFRT,
78, c3HeetERbL, 4, g siHRCFAL,
R(u,x,y) denotes a reduction of sum of squares by fitting the model
having x, x and y. Symbols in the parenthesis of R( ) are the same as in
equation (1) except for ¢ which means crosses.

Table 2. #EROFHFH QYIRS

Expectations of mean squares.

% B ST ORISR
Source of Expectations of mean squares.
variation
- -} —

Replication
— AL AR REN ow’+kde o2+ k5 05>+ k6+ 0,
G.C.A.
FrEMAEREN ow?+k2+ 0.2+ k3- 0,2
S.CA.
RIEXHEE ow’+kl ol
Rep. X Cross
7y NEGE ow’

Within plot
HDESTBNSIZATOED .

Note The variance components are as follows,
o MG EAES], oA FIEMERRES,

due to G.CA,, due to S.C.A,,
o B LAY L ORAEIEM, ow: 7 0w bR,
due to rep. x cross interaction, within plot variation.

2)k1~k6it, FHHEUKS DOFRE (Table 3 £2]),
k1~k6 are coefficents of variance components (see Table3)

Bicflole FUVcHIE s 5851751 (REN) #HitHLC (Fig. 22H), 75 (R-NN) &R 72k, ZONfA
EFROM%E M TTable 3 WRTHEEIT I, &8, IMAHTFHROBFTI 2 KD 5 72012, TLE T VOERFEAOHK
BATHID S B, EETH» SFHERGRENIORMSETICR, 2, LIIRLZHERIEMF 2T 2,



FEFEHTE S A 7 VAVRELOR/N 2 Fakic L 2 0t 7o 75 & (BEE)

x o Rep  GCA

SCA - R*C

Rep + GCA © SCA  R*C

E

L Tr(RCGRO) THHOEIOR = N
R & N matrix to obtain TriRC:RC).
GCA

Rep SCA

M

R*C

1 TrRCRC) TEEDFEOR 2N
R & N matrix to obtain TriRC:RC).

| u ¢ Rep D GCA T SCA T R*C

2 Tr(RC:RC) SHHHDBEROR &N,
R & N matrix to obtain Tr(RC:RC).

5. Tr(RC:RC) ST OPEOREN.
R & N matrix to obtain Tr(RC:RC).

u Rep GCA SCA R*C u ' Rep GCA ‘ SCA  R=*C
JheEn B i B
Rep : Rep . //4///‘/%/’

':" 777777777777 ::” 7{//// 3 B
M o B

SCA

eed

3. Tr(RC:RC) SIHOBEOREN.
R & N matrix to obtain Tr{RC:RC)

Fig.2

6. Tr(RC:RC) FIHDEIDOREN.
R & N matrix to obtain Tr(RC:RC).

5e4E FIVOIERAFERIC B 28 THIRKRUN OOLE

R and N matix in the coefficient matrix of normal equation used to calculate
traces to compute each coefficient of variance components(see Table3).

Table 3. BEES OHRBOBE TR

Computing procedures of coefficients of variance components.

% =R SR
Coefficients Computing procedures
k1= 1/(m—s—r+1)+ [n.. —Tr(RC:RC)]
k2= 1/(s—g) » [Tr(RC:RC)—Tr(S:RC) ]
k3= 1/(s—g) ¢« [n... —Tr(S:S) ]
k4= 1/(g—1) - [Tr(S:RC) —Tr(G:RC) ]
k5= 1/(g—1) ¢ [Tr(S:S) —Tr(G:S) 1]
k6= 1/(g—1) « [2¢n... —Tr(G:G) ]

) HhEeRTNhORLBEITOED,

Note) Symbols in the formulae are as follows.

N W T — 8 OB 2ET,

Total number of observations.

Tr( ) OYMNITRTIHIOMAEROMERT, B, THETLD( YNDILFIZHIET %
750, ERABRROEHTIITHERENEZHOTUTORICL > TRD S (Fig. 28

)2,

Tr(*:%)=Tr(R"!*NN).

Trace of the matrix in the parenthesis which are obtained by the above formula using
each part of coefficient matrix of normal equation shown in Fig.2.

—127—
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2. 3 SEMEENSE

2. 2CRDILESBHEBEOSHOEMEE, UTOXTIHEILDY,

Var (o2)= (2 /k% +3, [MS2/ (df;+2)]
2T, KITAEHEEE § o20RE, MS? RO 13 o 2RO DO IEML L& FFEH L 2 0EBE
%2iRT . - H, “DIAL T, {OMOREITHI» 6 ZnZhOfeEEs BN T % & & b7 2R, P
TOR & > THEEEOSBETEL T 517,

Var (¢2) =2 + 3, [c,? - MSE/ (df+ 2)] = (5)
2T, c i OBORBITAOEFREmT (Fig. 388, K707 7 4T, O X - THBEEHEO

SO ET> T b,

k6 k5 k4 1 -1 C1i Ciz2 Cis Cus
0 k3 k2 1 = Coy Caz Cos Co4
0 0 k1l 1 Cai Csz Css Cay
0 0 0 1 Cq Caz Cys Cys

Fig. 3 &5 BOREE 712475 £ % 0581 75 0 BE%
) k1~k6i3FE 2 ODFEFERL, c, i ZG)ROEEERT,
Note) kl~k6 are coefficients in Table 2 and c,; are used in formula (5).

3. 7O 7LOAE

3. 1 7o75LmE35
a) 70/ 7 A% DIALSSM
b) £ B # EL &
o) TEHER ;1990 6

d) ¥ A HSILATOT A
e) WHERE . N8BASIC (MS—DOSKR)
3. 2 Bm

ZO7T T I A, 1 PETORBMNIC B 2 F TS A 7 VIV REIS & A EEAROEERLEE % 7 —
5 ELT, RREHO—BHA R R OCREMG I OBE 2179 & £ bIHEIITIC L > TEER DS
BT HHET %,

3. 3 HEEE

IO7uT 7 ATUETEZAEOMER, ROLBY TH D,

®© ATV, 1y PROERE Y FOWTIUC O THNT & 5,
@ ZEMATO—HICREV D ZHEPRATT Yy b EELT 5 OSHHBTRETH 5,
@ HEITED S 1G5 KBEROSHHEEMBO A EINDL DT, BIE/ST A —5 DEEEIME»D S

g

@ FEUHERL EO--RAAG RN A UEMEE ORERAG RIS N 5,

N

3]

o
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4. EDRFERDEFH

SHEL DMK CEERIE, PUTO 5 20O CHIITE 2, 205 5, 4 4DO5BI T RM U5 D#E
EEO AP &0, iz 28IRTE 2, Frg, 42U 3, FEERS =y 700t
DT L8y OT, WEFHILRWIHRY,

4, 1 BART—9DHN

ATV 5 7 — 5 OFEREITSES T, 707 7 L ETRRICZ O IR BIRTE 5, B, &7
DFELES, TIIXICBT2BEREN 1 LR MBS RTHEFEICIOVTTI, 2055, &7 — 5 DITFIXIC
BULEENL LA 20KFE5 250, EROFE, KE, HHERZAThO—BEEGEEE,
EAG RN R U RIE X A OREEROIC I % (1 XBH) . 20T, §ilKEE2 MY 21751Xr
DOEHEN 1 L 225 BS %2 N3 % (Fig. 188), 2 I TH, fTYIXrOKESIELETTHIDT, BED
0 DS bz and,

4, 2 ERHERAOHSD

MG e OHEE RO T DBRICER 2 RFREM G ae ) £ TOERATEADOBREITI & Z it
TARILM.ZWERT 2350 T, 7077 LETRICZ OH ) % FIRT & 2, ERABRROREITINTHE <
SITLTHIIT %, —77, RHM.AE, 785 %2dEi L N3 %, 2BOXR Ly v 964857 —5 T,
LITOBERBESEINT 2 7-0, LS N2THEPEATICOD, RETHIOHGPHE L5,

4, 3 BEETIOHTUIHIZL DFHFAOEI D EXRBERO

DO RITT S ML EHRMR S BORBOMREZITIBC, 2OHN28INTE%, ZITHASN
213, Table 1 U Table 3 127K L 72 EIC & » THOBOHROFEANR U EROBER E %2, £72, 2
ZwHB LB R E A 1, 42T LREARREBOT, 2. 28R HEETTI Z itk o T, B
BB A/ 85 e DRETH B,

4, 4 DESMRRUDBOMEE

MW OSBRI OIHHEEE & 2 OBERELLTIT 2, EAROBREERVCTZNAZHOEEHR O
AN S FREDTZ b0 £ 72, SrBIOMEEMICBIL T, % OFHERE & OB L - TEEMELSFHE T 2
%,

4, 5 —MHESEEENRUMKSEHEEEE

R L 72O — G e RS A Y OREMS RN OMEME NN %, FREMEGERED
i, EEBCHGENELET 25 D0DACOVLTEHHENZDOT, KEHGR L TREHEHTT 2, &
B, 2. LB X, BMEEERNOEFHE0, FREAG el OHEM b HE G % L XEHE
TOHEBI b ST 0 L5,

I TGRS E RSO E RS 2 B2 X - T, S 2 L ISHEAHEO RN OREEE I
ProXcitisns,

g'jk7ﬂ+g¢+g/e+5ﬂv """ (7)
ZIT, gk, iEHOBORMEOMER, vk, iEHORLkEHOB L OB OREEM £ X
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F—% K18 No. v bNo. $#No. F#iNo. I E B

Data Rep. no. Set. no. Female no. Male no. Value
| | | | | |
[ I \ \ } |
5 5 5 5 5
KT LB .
Colum no.

Fig. 4 7—%77A4A0CBT51Vva—FDOHERE
A layout of individual data in the data file.

5. T8 774DV A

F=877ANVE, BEEOHEME 1LV I—FELRIBREZ 7AvEeET 2, Hra—Ficl, KE®
5, ¥y &5, vy FROHEES, AU CHEEES, TL CHEEOETE S 7 7 A CBEEE AL
(Fig. 4)o 77ANVADOV 2—FOIEFETRHTH> TEbLR VLY, KELEY FOESIE 1 »5HD,
REBROL Y PTHDLZ LM 2, &7, &2y P EHRABROELEFEAL TR TIER Sk,

oy FROROFES R, HRICHEHESEHY, BEHOBRS IMEHOES 0BT 2,

177 ANVDTF =3 &, RECHOLEEHOBS S ATV ADXy MU D 72, 5,4000 T — R %
FRET 2, Thid, BEEICOWT, 4 LR 5 D0TES 2 EEBICETICE, 1 EFIZEK64KBO
HRDBHZDTT - EEFIEE 2 5B o itk b,

6. 7073 LR{TNHEE
%9, WHEEMS-DOS BASICE— FIZL, K707 7 L %5#RH(LOAD), 7—% 77 4 VOA-

NEC N-88 BASIC(86) version 5.@

Copyright (C) 1984,85,86,87 by NEC Corporation

334620 Bytes free

Ok

Joad "B:DI1ALSSM

Ok

run

Name of data-file
Number of replication
Number of diallel-sets 2
Number of parents ~/ set 4

Z B:DIALTST1.DAT
é
?
Number of observation :? 30
1
1
1
1
]

2

Output Data @s1) :?
Output Matrix 1) :?
Qutput S.S.-Tr. (B71) :°?
Output GCA’SCA (B-1) :7?
Program started at @8:11:08
finished at 08:22:49
Ok

Fig. 5 7u2 7 AETROMHEHRT L FAE8E&EORE
Input items and options displayed on CRT at the start of the
program.
#) oM, EFNT—8 OHEEEANIRBOSEY ERT,
Note) This figure shows input items for sample data-set.



REFGHE S A 7 VLB ORN 2 FE L 2087077 L (BE) —131—

fevuyEakty bLTC, Fur 7 L% (RUN) 32, 2L T, BRAKRRINIUTOREREE
175 (Fig. 5&H) CHHEOETICAS,

6. 1 EHOEHH
© F—5774NVHADAT]

SHEETI 7 7 ANEEATIT 5.7 7 A VADFIN L FHEICHWE T - 77 AV H D70 v E g
BRALL R IA4 78510 5,

@ KEBOAS

REHOREREATT 2, 2O70r 7001, SBGEORH CREE2BEHL/c7 - 23T 50T,
2EM EORESLETH S, L, ~HOHEEBZNZTRORER TRI T TH, MR IR,
@ FA4T7VvrDty NEDAS

S ERITITATVADEY VEATIT 5, 12y Mo HERETH S, BihTELKC2y
FRLRW R B EEHICRREZE T 5,

@ v Y0 OROBOAS

2y VYYD OROBMEANT S, 2OTaS I ALTR, FREYY FOROBIE—ETH LI L EEHRE
LTHHETSI DT, £y MEZBEOEMNRR Z2HEIE, 758 7 7 A MERRICHOBER 2 T ok
FRIEE S 70,
® EE7T—5BDOAL

SHCHO LA (=L a—FK) 2ANT 25, 2 I TANT 2EERE, ACBERODEES
Wt T 2 2 EBHWR DT, T—IE»ZRULOEEATTTHRIZRY,
® 7F—2oHh

L ZANT DL, 4, Lzl &) B EO T — 8 BHTEN D DT, TSI -> TF — 5 ORERED
TEb, 0EANT LT —7 BB,

@ ERSGEROLN

12ANT 5L, 4, 2~ ERARABEN SRS, 02 ANT 2 L ERARRZHET S Wy,
® THMBEURAERORIDES

LEANT S L, 4. 3R EBOFARRSHABRROMSHII SN2, 0 2AHT S EIhSIEH
s nien,
© —RRUREHESEREIOHT

12 AHT5E, 4. 5 WCHBRE—RACHFERSLRENBE N IND, 0 2ANT 5 LHEEEETIFH
Jrahizv,

DEDOANEED> 5, QREH, @54 7V Dty M KUy 14 OO OVTix, S
FEHOMR L & b ICHEOHHCEZEH V20T, 7= 7 741 VORBELREZ S B WL S ICERICATT
2ERD D,

6. 2 EHORITLAERME

DT T LT, By FOIA T VIVRERE R MRS 210, ) ORI ET 5, Table 4
i, W OHhOT—F Ly b OFEER AR T, FTERRE, F-SEI0 HARBUCEI-TEE S
ERARBROKRESICEHENS LEZ SN D,



—132-- MABRSIIHRE £95
Tabled . PREBMBORL LT —5 & v b Ot EAFERE
Computing time of different size of data-set.
PV 52 oy M RIEE BEL HAevH AEE HEPTERE i &
Mating Number Number Number Number Number Time to Remark
size of of of of of compute
sets reps. parents  Crosses plants (h:m’s”")
FA4 T LIV (4X4) 2 2 8 10 30 11’367 ETNT—5
sample
FAT L (6X6) 1 6 6 14 170 4006  data set
F AT LIV (6X6) 2 6 12 28 414 5:58'35”
AT LI (6X6) 4 6 24 58 899 60:50'40”

) BRI, NECH D /S—F+ v 3> 2—2PCISOIRX AL 770
Note) Personal computer PC9801RX(NEC) was used for computation.

7. 1 fERfH

7. {EEAIE DIALLIC & 2 EHEE & OIS

2y FOAXAFHEIATVNCEDET VT —% (Fig, 6) 2HBLHl2RT, 2OF—51%, 2
RAERICAEE SN, ¥y P1D2X4 /Ty b 2D 1 X 4 QRS EHREL T 2 2EHE ORI EH

THbH, MOEEEIE, ZTHENOMAERIHER SN TV 303,

Hb,

TYPE B:DIALTST1.DAT

CLODI DD = = WHIDI = = W WD DD b = = = e Q0 WO DD = b bt e et
A Q0 O LD e e Lo W DI o s Lo W LODS DO e WO R R WD N
TSI U NN NUTWLWNUITO DI 2U U ~JWWITNITITD~adD ]

NN NN = = = DD DD DN DO DN DO B DD = = e et et e pd
[SRGAR GG ST SR SR SR S SO T S O R O R I e e e e e e e e e e e el

ETNT =8 DRE
Contents of a sample data-set.

Fig. 6

Ty P OKEIE 1~ 2K TARNT



Tl T 4 7V AREL DR/ 2 FIEIZ X B8O 70 7T L (BEEE)

112 4
512 4
912 6
1313 4
1713 6
212 81
25 13 8
29 13 91
2 3 0
4 5 6
0 12 13
12 0 15
13 15 0
14 0 16
0 17 18
17 0o 19
18 19 0
0 20 21
30 15 15
15 16 1
15 1 16
11 6 5
7 3 4
11 5 6
7 4 3
5 3 2
8 4 4
7 3 4
4 2 2
4 2 2
4 2 2
3 2 1
3 1 2
4 2 2
3 2 1
2 1 1
3 1 2
2 1 1
2 1 1
159 72 87
R(u,r)
R(u,r,c,rc)
R(u,r,g)
R{u,r,g,s)
y'y
Tr(S:RC) =
Tr(G:8) =
Tr(G:RC) =
Tr(S:8) =
Tr{S:RC) =
Tr(RC:RC)=
Source
G.C.A.
S.C.A.
Rep*Cross
W. plot
COMPONENTS
G.C.A.
S.C.A.
REP*CROS
W.PLOT

SET PARENT
(Pop. mean

1

W

1
1
1

0NN
A N

An output of the results of the sample data-set.

5 12 22 7. 212 4 512226. 312 4
714 24 5. 612 4 7 14 24 5, 712 §
7 16 26 3. 10 1 3 4 5 1232 7. 11 13 4
6 13 33 7. 14 1 3 4 7 14 34 7. 1513 5
7 16 36 6. 18 1 3 6 7 16 36 5. 19 1 2 8
0O 18 285. 2212 9 1019 29 2. 23 12 9
9 17 37 7. 26 1 3 8 10 18 38 5. 27 1 3 9
1 20 40 6. 30 ! 3 10 11 21 41 5.
0 0 0 0 0
7 8 9 10 11
14 0 0 0 0
0 0 0 0 0
16 = 0 0 0 0
0 0 0 0 0
0 [ 0 0 0
20 0 0 0 0
21 0 0 0 0
0 0 0 0 ]
11 7 11 7 5 8 7 4 4 4
6 3 5 4 3 4 3 2 2 2
5 4 6 3 2 4 4 2 2 2
12 5 5 4 1 1 1 1 4 4
5 8 4 1 1 1 1 1 4 0
5 4 12 5 1 1 1 1 0 4
4 1 5 8 1 1 1 1 0 0
1 1 1 1 6 4 3 1 0 0
1 1 1 1 4 9 4 3 0 0
1 1 1 1 3 4 8 3 0 0
1 1 1 1 1 3 3 5 0 0
L] 4 0 0 0 0 0 0 6 1
4 0 4 0 [¢] 0 0 0 1 6
3 0 0 3 0 0 0 o] 1 1
0 3 3 0 0 0 0 0 1 1
o] 0 L] 4 0 0 0 0 0 1
0 0 0 0 3 3 0 0 0 0
0 0 0 0 2 0 2 0 0 0
0 0 0 0 0 3 3 0 ] 0
0 0 0 0 0 2 0 2 0 0
0 0 0 0 0 0 2 2 0 0
67 42 659 34 25 3B 32 21 25 25
= 850.20
= 883.50
= 869.20
= 869.85
= 891.00
16.67
3.33
3.33
24.39
14.28
17.21
d.f. S.5. M.S. E.M.S.
7 19.00 2.714 Vw +1.56 Vrc
2 0.65 0.324 Vw +1.46 Vrc
9 13.65 1.517 Vw +1.42 Vrc
10 7.50 0.750 Vw
ESTIMATES S. D.
0.39159 0.21049
-0.43353 0.25130
0.53970 0.50357
0.75000 0.30619
G.C.A. S§.C.A
= 5.3149) 2 3 4
1.0606 -0.2083 0.0000 0.2083
0.0828 0.2083
-0.1255 -0.2083
~0.7311}
0.5286 -0.0785 0.0785
-0.5790 0.0000 0.0785
-0.9220 -0.0785
0.6856
Fig. 7 ®7 N7 —% OtEHROLIH]
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IOF—F 77 ANERCCEHET 2ROANEHTE g, 50LBY Thd, ZORTE, 4wdi~j-e
TOEEHDOHI %17 D BRET-> T 5,

SHEEERE, Fig 70X Hlisns,

kB, TOTAT T LEMCTEBROLEE O 21T 2BHIE, AXRUT A= VI00» TR H
EEE s T B9,

7. 2 foTOSILICLIHERR L OLR

FOETFNT =5 %, “DIALL THH L 7285 2 Table 5 10 ¥, B Uizl & 512 DIALL O H
R, KEXHEEOTAMHESEL CoRVATET a7 7 LOKRERK 2, ZOMDOFHFIKRY
SBOFBICDVTIE, RO DOBAELHEET 2 LA OFE/ERI—HT 2, S8BT, —REAE
BEH OWEEM IS —T 543, “DIALL" TRIE X & OR AR BES MO~ e LTI b2 0

Table5. €7 /7 —%%” DIALL” TOH LI E ORHEEER
ANOVA Table of sample data-set calculated by "DIALL”Y

£ EA B AR 2R 0yl LS00

Source of degrees of Sum of Mean Expectations of mean square

variation freedom square square
KR 1 7.500 7.500 Vu+0.13Vs+0.20Vg +15.00Vr
Replication
—HAH A B EES 7 18.998 2.714 Vy+3.01Vs+6.19Vg
G.CA
HEMESEHE 2 0.649 0.324 Vy+2.80Vg
S.C.A.
= 19 21.153 1.113 Vw
Error

5 B HEE YR
Variance Estimates Standard deviation
components of error

Nig 0.4230 0.4088
Replication
—iEA AR RES 0.3954 0.2105
G.CA.
RBEMEEEE —0.2815 0.1474
S.C.A.
HE 1.1133 0.3436
Error

1) A computer program published as "DIALL” by SHAFFER and USASIS(1969).

T, MEMGERNDE oy N REESBROBEREIZEL S, —BiC, REXHATOREERANKEVE,
“DIALL” THEE S W FHEMA R OSEIE, K707 7 LA0HEBLID bREL 25 LHEflan S,
7. 3 XTOT5LIZL BERTEOHR

ERREIRS A 7 VAVREO—IF e b AnE 20T, B LIEREONEEy NNOBEKRE L TANT 2
L, R7a7 5 LTHHHMTAL (Fig., 8BE),

8. TOTILEXDIEE

8. 1 7or5L0BE

IRFaY T NRUEOF T N—F RSO T A EEELTHEKEL TS (Fig. 9), £/ 5 A
&, BDERYTN—F I NOBFDOHEITH, AS), FHEEVHENRIXTY 7V —F VRI7T0 75 L TE
73 %,
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- —[olololo
-[ololo]o
ololo

o~ |o|e | |ro|—
!
|
I

Fig. 8 %4 7 VAR & BERRE & D%
Relationship between diallel mating and factorial
mating. 4x4 factorial mating is regarded to be 8x8
diallel mating with 8 missing crosses.
#) O BRRBETERT 2HE,
Note) Crosses made as a factorial mating.
— I ARKTuT S LATREMEE L LTS &5

Missing crosses when it treated as a diallel.

INISET

«<—> DTREAD

SBREST

SBRDCTé——> REALOC
SBMTXY

<— OUTPT1

SBSN[SQ t SBUNSQ
MAIN SBLSQP <

SBCOEF<——>SBMTFM
——>SBMTNLl —
> SBMTN2 —> [ EQUSL1
—————>SBMTRC

—> | SBMINV | «<—

<«——> OUTPT?2

SBVCMP <«
<—> 0OUTPT3
TUTPT4

AR BdERHEA %M
YT N—FY T N—F FTN—F

Fig. 9 AA Y7l o537 NV—F 2 EI7ar 700K
Structures of the program. Main program is connected with 21 subroutine
programs.
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8. 2 BTIL—FLREITOTZLNDEA
T, 87 V—FVEl707 T AOMMNE E#MH5T %,
[INISET]
7y AN, IR, RELy MEERHNEBORICET 537 A - DANERT B L b, &
BECHIRHIS A TR T %,

[DTREAD]

T 7 AN SEET — 5 DFHASETD .

[SBREST]

JRAG & M e REIT W B 2 BRSNS %,

[SBRDCT]

[REALOC] %M CTREATHIX OFEMER AT & & b, FERARENOHNREEMIMT 5,
[REALOC]

REBGHERATay N OFEZRE»D T, FREITHIXOVESOE 22 2175,
[SBMTXY]

(XX +XX) R (X0 -y) OBEEETL, FEARLEES,
[SBSMSQ]

[SBLSQP] Kt* [SBUNSQ] #MWwT, &EKOVIMEFEES 258 T 2,
[SBLSQP]

BA2/ECL > TET VALY TRDEOFHMOWBI S 2EHET 5,
[SBUNSQ]

RELOFHMEHET 2,
[SBMTFM]

FAE X G OROERMCBEF T 21771 (MTS) %2ERT 5,
[SBCOEF]

[SBMTN 1], [SBMTN 2], [SBMINV] ¢ [SBMTRC] #RWwT, #OHMOBMEIET 2,
[SBMTN 1 |

EHABRRORBATINO—H AN 3 27752 AT, NN OBEEZ1TH
[SBMTN 2 ]

SAE X G Y OZAERCER T 2157912 M T, NN OBEREZITH,
[SBMINV]
IERLRRADRBATI O~ 2R L T 2179 2 MH L T, R'&EKkD 5,
[SBMTRC]
175 (RTNN) ONAERONEHET 5,
[SBVCMP]
[SBMINV] R0 [SBMTRC] #HWT, &0MOHE L HEEMO S EaET 2
[EQUSL 1]

W OCHATI 2T 5, T AEROMEELT 2,
[OUTPT 1]
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ERARAOE T ZIT S,
fouTpT?2]
SEAHROHIIEIT D,
[OUTPT 3 |
ENWOHETEBE L 205 OBHERFZ DL I 2175,
(OUTPT 4]
MEERIOER I %17,
8. 3 EEBEHRUEEFRT
FELHM VO EERT L, Table6 KU Table7 DL B,

Table 6. FHELHK—EHE
Main variables in the program

s € 2K e Bk
Name of Meaning Name of Meaning
variables variables
NRP KA NRC Tay MK
Number of reps. Number of plots
NST TATVLDXE Y M M EHTRADITIIE
Number of diallels Size of normal equation
NGC v M NOFE NRST HIIRITIN OITE
Number of parents Number of rows of matrix
per diallels for restriction
NT £ NEQ THIOREI 2RTFIEH
Number of observations Size of matrix
NSC AT MEAN ESSiloRE )
Number of cosses Population mean
9. AHhHE
®© FrEH 1 PCY801 (FELEAH © 640KB)
@ Fv—7F 4 I Y AT A MS—DOS
@ 7Vry— C136MT Y s —

10, HIRRK UNEREIE

WL OPOFHEFINE TR TV, UTCE L TRT,
10, 1 HIBREEIR
®© F—F#=5,400
@ 2 =KIEK
@ 1y b 4YOBOKS 9 THrOEEY NAKTHS Z &,
@ 2 =HEM Y OXERS K
10. 2 EEFE
@ HEEHE I OHEER
K707 T AT, B0 OLEBSEDS 2 EULETHIE, —EOMTETETH S, 1L, 2~3
U AERIHER ST o WEO— B EEHE R OFEEM S ®HE) OHEEE OBEE 35 < v,
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Table 7. FEEII—EE

Main arrays in the program

[iREZIES] B S s AXH DR
Name of Meanings Notations
array in the text

DX fEAEIE Ty
Data of observations

PX 7= 175 P X
Data matrix

PY HIRI ST ; Xr
Restriction matrix

MTB ERAHEXOREATY X' X+ Xr'Xr
Coefficient matrix of normal equation

VTB EHARROLA~7 F v (RAM) ; Xy
R.H.M. of normal equation

MTS IERABRROBREBATINCAIME T 2 3 HIERA OTT5
Assosiate matrix with MTB matrix

GCA — AR RET DHEEE
Estimates of G.C.A.

SCv FrEfHa¥aess
Estimates of S.C.A.

BEC FENT R B R S BT 5 B PEE ARG

Working array used to solve equation
RINV WTH R RO LR T 2 FERET
Working array used to compute inverse matrix
NNM THINN % 3K D PR3 5 (EZE RS
Working array used to compute NN’ matrix

@ EHIZEEERO LR

ERTBRXOREATI] (MTB) RUCERFEXOREITINATHE T 2 ZEEA DT (MTS) OAE S
WHEHEETLILEND S, Oittd, 1ENERELTMVIKI DT, BHAME L CIRETEX2EFEOLH I
32, T6TEMN FRRE % 5, TN ZOREEEEEZ L, YATADATAET) —FREDX vy —VEFRL
7077 LDFETERITBISN 5,

7u o NFEATRCER I N 2 ERARRORBITIIOAES (n) &, UTORTHETE 2,

n=1+r+sg+s [g (g@—1) 2] - (8)
Z2U, rTRRIER, sy ML gidey FROBORERDL T, 270, ERAREROREITIICTHET 2
ZHAEMOITAN DT D & 22 4%, HIH (p) HKORTEHHESIN S,

p=res [g (g@—1)/2] - (9)
O OBIE, REENIUECR 2 ENEREEIZOT, SHHOT =5 7 7 4 VEEKRT 2HIIC
FEBENERTE 20 EI D (n-p=32,767) RHEIPOTBL I ENEE LW, 6 X6 FES A 7L LD
BECE, 4¥y +T6 KEOHBRSEVREBEREOIFLREEE 2 5,

1. & » Y I

DTS TN, EEH ) —AH 0T A FINIREFCHIEFICHEL 2 b DTH D, BHFECHELT, H
R ODr. Namkoong & U*Dr. Roberds DK & i, KEGFEHBOFHOEE 252 THHL L L ICHER
CHIE AR, k1, BEMATESOMKEARE 151, 2070 s 7 AMEREOBER Y MRS
ZTHLEEHIW, B FeDBLTHBAFORETELCOWTIHE 2B, ULo&fic L TE
SHIFLE L R RS,
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A personal computer program for the analysis of disconnected
half-diallel mating by least square method

Susumu KurmNosu

Summary

A personal computer program to analyse data from disconnected half-diallel mating is presented
with its mathematical procedures and its operational manual. The program is capable of estimating
general combining abilities (G. C. A.) and specific combining abilities (S. C. A.) from data with missing
crosses or missing plots, because the estimation is made by solving the normal equation having G. C.
A. and S. C. A. restrictions. It also output the variance component estimates and their standard errors

under the mixed models.

An outline of the analysis

An individual tree data to be analyzed in the program is assumed to have a linear model (1). A
matrix imposing restrictions of replications, G. C. A. and S. C. A. are separately formed(Fig.1), then
it is added to the coefficient matrix of normal equation as shown in equation (3). Combining abilities
are the solutions of the equation (3).

A form of analysis of variance is shown in Table 1 and Table 2. Sum of squares for each factors
are obtained by subtracting the reductions of sum of squares in the smaller models from that of larger
models. Coefficients of variance components are calculated by Harvey’s indirect method as shown in

Table 3 and in Fig.2.

Procedures for operation

A layout of data for the analysis is shown in Fig. 4. Individual tree data should be allocated on
one record with its replication number, number of diallel set and those of female parent, male parent
within the set.

The program starts computing, after the file-name, total number of replications, diallel sets,
parents per set and observations are typed as shown in Fig.5. The program has four optional output in
addition to the ANOVA table. Detailed information in calculation will be output, if “1” is typed on

those items.

Output of the analysis

Fig.6 shows a sample data set which has 30 observations being composed of two sets of 4X4

(1) Kanto Forest Tree Breeding Institute
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half-diallels in two replications. The output of analysis is shown in Fig.7. The same data set analyzed
by “DIALL”(SHAFFER & USANIS 1969) is summarized in Table 5. Both program gave the same estimates

on G. C. A., while those on S. C. A. are different because of the difference in the mathematical model.

Restrictions in operation

Although the program was written in BASIC with the intention to be used by personal com-
puters, its use is limited because of computing speed and memory capacity of the computers (64 KB per
array). Main restrictions are as for follows,

1) Data size should not exceed 5,400 records.
2) A size of the matrix defined by p x n should not exceed 32,767, where n is the size of
coefficient matrix of normal equation which is given by formula (8) and n is given by formula
(9). Symboles used in these formulae are rynumber of replications, s;number of parents per
diallels.
3) It will take long time to compute with the inrease of the number of crosses as shown in
Tabled.

Another restrictions with the program are as follows,
1) Number of replications should be equal or greater than 2.
2) Number of parents per diallel should be equal and less than 9.

3) Number of crosses per parent should be greater than 2.
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100
110
120
130
140
150
200
210
220
240
260
280
300
320
340
360
380
400
420
440
500

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210

1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550

REM A program for the analysis of diallel mating

REM -—=—-—--- Multiple sets & single trait analysis -----
REM -- Set-effects are ignored in estimating G.C.A. --
REM program name "DIALSSM"

CLEAR

OPTION BASE 1

GOSUB *INISET

PRINT"Program started at ";:PRINT TIME$

GOSUB *DTREAD

GOSUB *SBREST

GOSUB *SBRDCT

GOSUB *SBMTXY

IF OPT2=1 THEN GOSUB *OUTPT1

GOSUB *SBSMSQ

GOSUB *SBCOEF

GOSUB *QUTPT2

GOSUB *SBVCMP

GOSUB *OUTPT3

IF OPT4=1 THEN GOSUB *OUTPT4

PRINT" finished at ";:PRINT TIME$
END

*INISET

REM subroutine to input initial conditions
INPUT" Name of data-file :";FLP$
INPUT" Number of replication :";NRP
INPUT" Number of diallel-sets :";NST
INPUT" Number of parents / set :";NGC
INPUT" Number of observation :"sNT
INPUT" Output Data (0/1) :";0PT1
INPUT" OQutput Matrix (0/1) :";0PT2
INPUT" Output S.S./Tr. (0/1) :";OPT3
INPUT" Output GCA/SCA (0/1) :";OPT4
NTL=NT+NST*NGC+2:NTP=NST*NGC : NRST=NST*NGC+2

NSC=NST*(NGC*(NGC-1)/2)

NRC=NRP*NSC

M=1+NRP+NST*NGC+NSC

REM Allocate dimentions for variables

DIM DX(NT),PX%(NTL,6),PY%(NRST,NTP)

DIM MTB%(M,M),MTS%(M,NRC),MTC(NGC,NGC,NST),VTB(M)
DIM BEC(M,M+1),ITIX%(M+1),JIX%(M+1)

DIM RINV(M,M),NNM(M,M)

DIM GCA(NTP),SCA(NSC),SCV(NST,NGC,NGC),NAM(NSC)
RETURN

*DTREAD

REM Subroutine to read data for analysis
REM Data read-in

SSQ=0!:N=0

LRP=1+NRP:MCR=NGC*(NGC-1)/2
LGC=1+NRP+NST*NGC

OPEN FLP$ AS #1

IF EOF(1) THEN 1530

LINE INPUT #1,X$

N=N+1
RPX=VAL(MID$(X$,1,5)):NSX=VAL(MID$(X$,6,5))
GCX=VAL(MID$(X$,11,5)) :GCY=VAL(MID$(X$,16,5))
DX(N)=VAL(MID$(X$,21,5))

PX%(N,1)=1

PX%(N,2)=1+RPX
PX%(N,3)=LRP+NGC*(NSX-1)+GCX
PX%(N,4)=LRP+NGC* (NSX~-1)+GCY
NCR=NGC*(NGC-1)/2-(NGC-GCX ) * (NGC-GCX-1)/2-(NGC-GCY)
PX%(N, 5)=LGC+MCR*(NSX-1)+NCR

PX%(N, 6)=M+NST*MCR* (RPX-1)+MCR*(NSX-1)+NCR
MTC(GCX,GCY,NSX)=MTC(GCX,GCY,NSX)+1
SSQ=SSQ+DX(N)*DX(N)

GOTO 1370

CLOSE #1

NT=N

RETURN

Fig.10 7aZ5A9 A2+ (#D1)
Program list (Part 1)

L)
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1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760

1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1800
1910
1920
1930
1940
1950
1960
1870
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160

2170
2180
2185
2190
2200
2210
2220
2230
2240
2250

AT RS F 95

*SBREST

REM Subroutine to add lines for restrictions
REM Clear the elements of rows for restriction
FOR I=1 TO NRST

FOR J=1 TO NTP

PY%(I,J)=0

NEXT J

NEXT I

REM Restriction for Rep.

FOR J=1 TO NRP

PY%(1,J)=1+J

NEXT J

REM Restrictions for GCA

FOR I=1 TO NTP

PY%(2,I)=LRP+1

NEXT I

RETURN

*SBRDCT

REM Subroutine to reduce X-matrix according to the missing data
REM sort in elemens of SCA

KX=LGC

LX=M

MSX=0:1IX=5

GOSUB *REALOC

MSSC=MSX

REM sort in elements of Rep.* Cross
KX=M

LX=M+NRC

IX=6

GOSUB *REALOC

REM Rearrange Parameters

M=M-MSSC

NSC=NSC-MSSC

NRC=NRC-MSX+MSSC

REM Impose restrictions & rename cross-combinations for SCA
NCX=0

FOR IZ=1 TO NST

FOR IX=1 TO NGC

FOR IY=1 TO NGC

IF IX -=> IY THEN 2100

IF MTC(IX,I1Y,IZ)=0 THEN 2100
NCX=NCX+1

LX=2+4(1Z-1)*NGC+IX
LY=2+(IZ-1)*NGC+IY
NAM(NCX)=100*I1Z+10%IX+1Y
PY%(LX,IY)=LGC+NCX

PY% (LY, IX)=LGC+NCX

NEXT IY

NEXT IX

NEXT IZ

REM Print out the results

IF OPT1 <> 1 THEN 2250

FOR I=1 TO NT

LPRINT USING"####% # ## #% #4 #4 #44 #4.4";
I,PX%(I,1),PX%(I,2),PX%(1,3),PX%(I,4),PX%(I,5),PX%(I,6),DX(I);
IF I-5%INT(I/5)=0 THEN LPRINT

NEXT I

LPRINT

FOR I=1 TO NRST

FOR J=1 TO NTP

LPRINT USING"####";PY%(I,J);

NEXT J

LPRINT

NEXT I

RETURN

Fig.10 a7 o2V 2+ (#02)
Program list (Part 2)




FEEEHT S A 7 v VR DR/ 2 THRIC X 25085 7 0 75 4 (BEEE)

2300
2310
2320
2330
2340
2350
2360
2370
2380
2390

2400
2410
2420
2430

2440
2450
2460
2470

2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740

*REALOC

REM Subroutine to reallocate elements based on the missing data
FOR I=KX+1 TO LX

MX=0

FOR J=1 TO NT

IF PX%(J,IX)=1 THEN PX%(J,IX)=I-MSX:MX=1

NEXT J

IF MX = 0 THEN MSX=MSX+1

NEXT I

RETURN

*SBMTXY
REM Subroutine to form MTB & VTB by X-Matrix
FOR IX=1 TO M
IF IX = 1 THEN IPX=1 ELSE IF IX <= LRP THEN IPX=2
ELSE IF IX <= LGC THEN IPX=3 ELSE IPX=5
VTB(IX)=0!
FOR IY=1 TO M
IF IX > IY THEN 2680
IF IY = 1 THEN IPY=1 ELSE IF IY <= LRP THEN IPY=2
ELSE IF 1Y <= LGC THEN IPY=3 ELSE IPY=5
MTX=0:MTZ=0
FOR JX=1 TO NT
IF PX%(JX,IPX)=IX AND PX%(JX,IPY)=IY THEN MTX=MTX+1
IF IPX<>3 AND IPY<>3 THEN 2580
IF IPX=3 AND IPY=3 THEN 2550
IF IPX=3 AND IPY<>3 THEN 2560
IF IPX<>3 AND IPY=3 THEN 2570
IF PX%(JX,IPX+1)=IX AND PX%(JX,IPY+1)=IY THEN MTX=MTX+1
IF PX%(JX,IPX+1)=IX AND PX%(JX,IPY)=IY THEN MTX=MTX+1
IF PX%(JX,IPX)=IX AND PX%(JX,IPY+1)=IY THEN MTX=MTX+1
NEXT JX
FOR JZ=1 TO NRST
ZX=0:ZY=0
FOR JP=1 TO NTP
IF PY%(JZ,JP)=IX THEN ZX=1
IF PY%(JZ,JP)=IY THEN ZY=1

NEXT JP

IF ZX*ZY=1 THEN MTZ=MTZ+1

NEXT JZ
MTB%(IX,IY)=MTX+MTZ:MTBX(IY,IX)=MTX+MTZ
NEXT 1Y

FOR J=1 TO NT

IF PX%(J,IPX)=IX THEN VTB(IX)=VTB(IX)+DX(J)

IF IPX=3 AND PX%(J,IPX+1)=IX THEN VTB(IX)=VTB(IX)+DX(J)
NEXT J

NEXT IX

RETURN

Fig.10 772U A+ (¥0D3)
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3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3215
3220
3230
3240
3250
3260
3270
3280
3290
3300
3305
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460

3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3650

MATRSGY elE H9%5

*SBSMSQ

REM Subroutine to calculate Sum of Squares
REM Calculate R(U,R) by conventional way
IX=2:KX=1:LX=LRP

GOSUB *SBUNSQ

RDRP=USQ
IF OPT3=1 THEN LPRINT USING" R(u,r) = #4##4.44" ;RDRP
REM Calculate R(U,R,C,RC) by conventional way

IX=6:KX=M:LX=M+NRC

GOSUB *SBUNSQ

RDRC=USQ

IF OPT3=1 THEN LPRINT USING" R(u,r,c,rc)= #####.#4" ;RDRC
REM Calculate R{U,R,G) by least square method

NEQ=LGC

GOSUB *SBLSQP

RDRG=RDSS

IF OPT3=1 THEN LPRINT USING" R(u,r,g) = #4#4#4.44";RDRG

REM Calculate R{U,R,G,S) & Combining effects by least square method

NEQ=M
GOSUB *SBLSQP

RRGS=RDSS
IF OPT3=1 THEN LPRINT USING" R(u,r,g,s) = #####.#4";RRGS
IF OPT3=1 THEN LPRINT USING" y'y = #EEHE.HE";SS5Q

REM Store G.C.A. estimates & S.C.A. estimates
KX=LRP:LX=LGC

FOR I=KX+1 TO LX
GCA(I-KX)=BEC(I,M+1)

NEXT T

KX=LGC:LX=M

FOR I=KX+1 TO LX
SCA(I-KX)=BEC(I,M+1)

NEXT I

MEAN=BEC(1,M+1)

REM Calculate sum of squares for GCA, SCA, Rep*Cross & W.plot
SSGCA=RDRG-RDRP

SSSCA=RRGS-RDRG

SSRCR=RDRC-RRGS

SSWPL=SSQ-RDRC

REM Calculate degrees of freedom
IGCA=NST*NGC-1

ISCA=NSC-NST*NGC
IRCR=NRC-NSC-NRP+1

IWPL=NT~-NRC

REM Calculate mean squares
SMGCA=SSGCA/IGCA
SMSCA=SSSCA/ISCA
SMRCR=SSRCR/IRCR
SMWPL=SSWPL/IWPL

RETURN

*SBLSQP

REM Subroutine to calculate sum of square by least square method
FOR L = 1 TO NEQ

FOR K = 1 TO NEQ

BEC(L, K) = MTB%(L, K)

NEXT K

BEC(L, NEQ+1) = VTB(L)

NEXT L

REM Solve the normal equation

NVAR = NEQ:NVARY = NEQ+1

GOSUB *EQUSL1

RDSS = 0!

FOR L = 1 TO NEQ
RDSS=RDSS+VTB(L)*BEC(L, NEQ+1)
NEXT L

RETURN
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Program list (Part 4)




FEFRE S A 7 VNVRE DR 2 TR L 2985 07 740 (58

3700
3710
3720
3730
3740
3750
3760
3770
3780
3790
3800

4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
4230
4240
4250
4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4375
4380
4390
4400
4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520

*SBUNSQ
UsQ=0! .

FOR I=KX+1 TO LX

NY=0:8X=0

FOR J=1 TO NT

IF PX%(J,IX) <> I THEN 3770
NY=NY+1:SX=SX+DX(J)

NEXT J

USQ=USQ+SX*SX/NY

NEXT I

RETURN

*SBCOEF

REM Subroutine to calculate coefficients of variance components

REM ---- A part to compute Trace of RN’N-Matrices ----
REM Form MTS-matrix which is outside the MTB-matrix

KX=0:LX=M

KY=M:LY=M+NRC

GOSUB *SBMTFM

REM Calculate Tr(G:G) for k6
JX=LRP:KX=LRP:LX=LGC:NEQ=JX
GOSUB *SBMINV

GOSUB *SBMTN1

GOSUB *SBMTRC

TRGG=TRCX

IF OPT3=1 THEN LPRINT USING" Tr(S:

REM Calculate Tr(G:S) for k5
JX=LRP:KX=LGC:LX=M:NEQ=JX
GOSUB *SBMTN1

GOSUB *SBMTRC

TRGS=TRCX

IF OPT3=1 THEN LPRINT USING"
REM Calculate Tr{G:RC) for k4
JX=LRP:KX=M:LX=M+NRC:NEQ=JX
GOSUB *SBMTN2

GOSUB *SBMTRC

TRGC=TRCX

IF OPT3=1 THEN LPRINT USING" Tr(G:

REM Calculate Tr(S:S) for k3
JX=LGC:KX=LGC:LX=M:NEQ=JX
GOSUB *SBMINV

GOSUB *SBMTN1

GOSUB *SBMTRC

TRSS=TRCX

IF OPT3=1 THEN LPRINT USING" Tr(S:

REM Calculate Tr(S:RC) for k2
JX=LGC:KX=M:LX=M+NRC:NEQ=JX
GOSUB *SBMTN2

GOSUB *SBMTRC

TRSC=TRCX

IF OPT3s1 THEN LPRINT USING"
REM Calculate Tr{(RC:RC) for k1l
JX=M:KX=M:LX=M+NRC:NEQ=JX
GOSUB *SBMINV

GOSUB *SBMTN2

GOSUB *SBMTRC

TRCC=TRCX

IF OPT3=1 THEN LPRINT USING" Tr(RC:RC)=

REM calculate k(i) by using Tr(X)
K6=(2*NT-TRGG) /IGCA
K3=(NT-TRSS)/ISCA
K1=(NT-TRCC)/IRCR
K5=(TRSS-TRGS)/IGCA
K4=(TRSC-TRGC)/IGCA
K2=(TRCC-TRSC)/ISCA

RETURN

Tr(G:

Tr(S:

RC)

S)

RC)

S)

RC)

#4444 . 44" TRGG

#4444 . 44" ;TRGS

#4444, 44" ; TRGC

#4444, 44" TRSS

#44%#. 44" ;TRSC

##¥44.44"; TRCC
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4600
4610
4620
4630
4640

4650
4660
4670
4680
4690
4700
4710
4720
4730
4740
4750
4760
47170

4800
4810
4820
4830
4840
4850
4860
4870
4880
4890
4900
4910

5000
5010
5020
5030
5040
5050
5060
5070
5080
5090
5100
5110

5200
5210
5220
5230
5240
5250
5260
5270
5280

5300
5310
5320
5330
5340
5350
5360
5370
5380
5390
5400
5410
5420
5430
5440

MATESLHE £95

*SBMTFM

REM Subroutine to generate MTS-matrix from X-matrix

LPRINT

FOR IX=KX+1 TO LX

IF IX = 1 THEN IP=1 ELSE IF IX <= LRP THEN IP=2
ELSE IF IX <= LGC THEN IP=3 ELSE IP=56

FOR 1Y=KY+1 TO LY

MTX=0

FOR J=1 TO NT

IF PX%(J,IP)=IX AND PX%(J,6)=IY THEN 4720

IF IP <> 3 THEN 4730

IF PX%(J,IP+1)=IX AND PX%(J,6)=IY THEN 4720

GOTO 4730

MTX=MTX+1

NEXT J

MTS%( IX-KX,IY-KY)=MTX

NEXT IY

NEXT IX

RETURN

*SBMTN1

REM Subroutine to calculate N*N’ using MTB-matrix
FOR I=1 TO JX

FOR J=1 TO JX

NNX=0!

FOR K=KX+1 TO LX
NNX=NNX+MTB%(I,K)*MTB%(K,J)
NEXT K

NNM(I,J)=NNX

NEXT J

NEXT I

RETURN

*SBMTN2

REM Subroutine to calculate N*N' using MTB-matrix
FOR I=1 TO JX

FOR J=1 TO JX

NNX=0!

FOR K=1 TO LX-KX
NNX=NNX+MTS%{I,K)*MTS%(J,K)
NEXT K

NNM(I,J)=NNX

NEXT J

NEXT I

RETURN

*SBMTRC

REM Subroutine to calculate Tr(invR*NN')
TRCX=0!

FOR I=1 TO JX

FOR J=1 TO JX
TRCX=TRCX+RINV(I,J)*NNM(J,TI)

NEXT J

NEXT I

RETURN

*QUTPT1

REM Subroutine to printout Normal equation for Diallel analysis
LPRINT

FOR I=1 TO M

FOR J=1 TO M

LPRINT USING"####" ;MTB%(I,J);
NEXT J

LPRINT

NEXT I

LPRINT

FOR I=1 TO M

LPRINT USING"#####.4";VTB(I);
NEXT 1

LPRINT

RETURN

Fig.10 70749 A K (#D6)
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5500 *OUTPT2
5510 REM Subroutine to print-out ANOVA-table
5520 LPRINT

5530 LPRINT" Source d.f. S.S. M.S. E.M.S."

5540 LPRINT USING" G.C.A. Py BEEE. B ##4.#4#"; IGCA,SSGCA, SMGCA;
5550 LPRINT USING" Vw +##.## Vrc +###.## Vs +###.44 Vg";K4,K5,K6

5560 LPRINT USING" S.C.A. (224 (222 PR 13 #4%.###";ISCA,SSSCA,SMSCA;

5570 LPRINT USING" Vw +##.## Vrc +###.## Vs";K2,K3

5580 LPRINT USING" Rep*Cross #44 2221815 ###.##4#" ; IRCR, SSRCR, SMRCR;
5590 LPRINT USING" Vw +##.## Vrc";K1

5600 LPRINT USING" W. plot 111 (231208 1] ##4#.##4"; IWPL,SSWPL, SMWPL;
5610 LPRINT" Vw"

5620 RETURN

5700 *SBMINV

5710 REM Subroutine to compute inverse of assigned part of MTB
5720 FOR I = 1 TO NEQ

5730 FOR J = 1 TO NEQ

5740 RINV(I,J) = 0!

5750 IF I <> J THEN GOTO 5770
5760 RINV(I,J) = 1!

5770 NEXT J

5780 NEXT I

5790 FOR N = 1 TO NEQ

5800 FOR K = 1 TO NEQ

5810 BEC(K, NEQ+1)=RINV(K,N)
5820 FOR L = 1 TO NEQ

5830 BEC(K,L)=MTB%(K,L)

5840 NEXT L

5850 NEXT K

5860 NVAR =NEQ:NVARY=NEQ+1
5870 GOSUB *EQUSL1

5880 FOR MM= 1 TO NEQ

5890 RINV(MM,N) = BEC(MM,NEQ + 1)
5900 NEXT MM

5910 NEXT N

5920 RETURN

6700 *OUTPT3
6710 REM Subroutine to output the estimates of variance components

6720 LPRINT:LPRINT "COMPONENTS ESTIMATES s. D."

6730 LPRINT USING" G.C.A. FE.RXERE BE REH##";VOM(1),VVR(1)
6740 LPRINT USING" S.C.A. FEERERE ER BEEH¥E7VOM(2),VVR(2)
6750 LPRINT USING"REP*CROS I I11] #¥. 48444 ;VCM(3),VVR(3)
6760 LPRINT USING" W.PLOT FEEREEE KR HF#E¥H7;VCM(4),VVR(4)

6770 RETURN

6800 *OUTPT4

6810 REM Subroutine to output combining abilities
6820 FOR L=1 TO NSC

6830 IX=INT(NAM(L)/100)

6840 JX=INT((NAM(L)-100%IX)/10)

6850 KX=NAM(L)-100%1X-10*JX

6860 SCV(IX,JX,KX)=SCA(L)

6870 NEXT L
6880 LPRINT:LPRINT " SET PARENT G.C.A. s.c.A"
6890 LPRINT USING" (Pop. mean = ##.####) " ;MEAN;

6900 FOR I=2 TO NGC

6910 LPRINT USING" *# "1

6920 NEXT I

6930 LPRINT

6940 FOR I=1 TO NST

6950 FOR J=1 TO NGC

6960 KX=NGC*(I-1)+J

6970 LPRINT USING" ## * #4#%.#4447;1,7,GCA(KX);

6980 FOR K=2 TO NGC

6990 IF MTC(J,K,I)>0 THEN LPRINT USING" ##.###4";SCV(I,J,K);
ELSE LPRINT " ",

7000 NEXT K

7010 LPRINT

7020 NEXT J

7030 LPRINT

7040 NEXT I

7050 RETURN
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7200
7210
7220
7230
7240
7250
7260
7270
7280
7290
7300
7310
7320
7330
7340
7350
7360
7370
7380
7390
7400
7410
7420
7430
7440
7450
7460
7470
7480
7490
7500
7510
7520
7530
7540
7550
7560
7570
7580
7590
7600
7610
7620
7630
7640
7650
7660
7670
7680
7690
7700
7710
7720
7730
7740
7750
7760
7770
7780
7790
7800
7810
7820
7830
7840
7850
7860
78170
7880
7890
7900
7910
7920
7930
7940
7950
7960
7970
7980
7990
8000

MABESZHE £95

*EQUSL1

REM Subroutine to solve normal equation
FOR II = 1 TG NVAR

TIX%(II) = II

JIX%(I1) = II

NEXT II

FOR ITI = 1 TO NVAR

PIV = BEC(II, II)
IMAX = I1
JMAX = II

FOR JJ = 11 TO NVAR

FOR KK = II TO NVAR

IF ABS(PIV) >= ABS(BEC(KK, JJ)) THEN GOTO 7360
PIV = BEC(KK, JJ)

IMAX = KK

JMAX = JJ

NEXT KK

NEXT JJ

IF IMAX = II AND JMAX = II THEN GOTO 7580
REM Change on row

FOR JJ = 1 TO NVARY

RESV = BEC(II, JJ)

BEC(II, JJ) = BEC(IMAX, JJ)
BEC(IMAX, JJ) = RESV

NEXT JJ

JXRSV = JJX%(IT)

JIX%(II) = JIX%(IMAX)
JJIX%(IMAX) = JXRSV

REM Change on colum

FOR KK = 1 TO NVAR

RESV = BEC(KK, II)

BEC(KK, II) = BEC(KK, JMAX)
BEC(KK, JMAX) = RESV

NEXT KK

IXRSV = IIX%(II)

TIX%(II) = IIX%(JMAX)
IIX%(JMAX) = IXRSV

REM Sweep out

BEC(II, II) = 1!

IF ABS(PIV) < 1E-09 THEN GOTO 7990
FOR JJ = 1 TO NVARY

BEC(II, JJ) = BEC(1I, JJ) / PIV
NEXT JJ

FOR LL = 1 TO NVAR

IF LL = II THEN GOTO 7700

RESV = BEC(LL, II)

BEC(LL, II) = 0!

FOR JJ = 1 TO NVARY

BEC(LL, JJ) = BEC{LL, JJ) - RESV * BEC(II, JJ)
NEXT JJ

NEXT LL

NEXT II

REM Rearrange on colum

FOR II = 1 TO NVAR

FOR JJ = II TO NVAR

IF JJX%(JJ) = II THEN JXRSV = JJ
NEXT JJ

IF JXRSV <= II THEN GOTO 7840
FOR JJ = 1 TO NVAR

RESV = BEC(JJ, II)

BEC(JJ, 1I) = BEC(JJ, JXRSV)
BEC(JJ, JXRSV) = RESV

NEXT JJ

JIX%(JXRSV) = JIX%(II)

NEXT II

REM Rearrange on row

FOR II = 1 TO NVAR

FOR JJ = IT TO NVAR

IF IIX%(JJ) = II THEN IXRSV = JJ
NEXT JJ

IF IXRSV <= II THEN GOTO 7970
FOR JJ = 1 TO NVARY

RESV = BEC(II, JJ)

BEC(II, JJ) = BEC(IXRSV, JJ)
BEC(IXRSV, JJ) = RESV

NEXT JJ

TIX%(IXRSV) = TIX%(II)

NEXT II

RETURN

STOP

PRINT ERR, ERL
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6000
6010
6020
6030
6040
6050
6060
6070
6080
6090
6100
6110
6120
6130
6140
6150
6160
6170
6180
6180
6200
6210
6220
6230
6240
6250
6260
6270
6280
6290
6300
6310
6320
6330
6340
6350
6360
6370
6380
6390
6400
6410
6420
6430
6440
6450
6460
6470
6480
6490
6500
6510
6520
6530
6540
6550
6560
6570
6580
6590
6600

*SBVCMP

REM Subroutine to calculate variance components & their variances
REM Allocate elements of coefficient matrix *CVM(I,J)’' & 'SMS(I)’
NEQ=4

FOR I=1 TO NEQ

FOR J=1 TO NEQ

RINV(I,J)=0!

IF I=J THEN RINV(I,J)=1!

IF I=1 AND J=1 THEN CVM(I,J)=K6
IF I=1 AND J=2 THEN CVM(I,J)=K5
IF I=1 AND J=3 THEN CVM(I,J)=K4
IF I=2 AND J=2 THEN CVM(I,J)=K3
IF I1=2 AND J=3 THEN CVM(I,J)=K2
IF I=3 AND J=3 THEN CVM(I,J)=K1
IF J=4 THEN CVM{(I,J)=1!

IF I>J THEN CVM(I,J)=0!

NEXT J

IF I=1 THEN SMS(I)=SMGCA
IF I=2 THEN SMS(I)=SMSCA
IF I=3 THEN SMS(I)=SMRCR
IF I=4 THEN SMS{I)=SMWPL
NEXT I

REM Calculate variance components by using coefficient matrix
FOR L=1 TO NEQ

FOR K=1 TO NEQ
BEC(L,K)=CVM(L,K)

NEXT K
BEC(L,NEQ+1)=SMS(L)

NEXT L
NVAR=NEQ:NVARY=NEQ+1
GOSUB *EQUSL1

FOR K=1 TO NEQ
VCM(K)=BEC(K,NEQ+1)

NEXT K

REM Calculate inverse of coefficient matrix ’CVM(I,J)’
FOR N=1 TO NEQ

FOR K=1 TO NEQ
BEC(K,NEQ+1)=RINV(K,N)
FOR L=1 TO NEQ
BEC(K,L)=CVM(K,L)

NEXT L

NEXT K

GOSUB *EQUSL1

FOR MM=1 TO NEQ
RINV(MM,N)=BEC(MM,NEQ+1)
NEXT MM

NEXT N

REM Calculate variances of variance components
FOR I=1 TO NEQ

vvX=0!

FOR J=1 TO NEQ

IF I>J THEN GOTO 6570

IF J=1 THEN IDFX=IGCA+2
IF J=2 THEN IDFX=ISCA+2
IF J=3 THEN IDFX=IRCR+2
IF J=4 THEN IDFX=IWPL+2
VVX=VVX+2*%(RINV(I,J)"2)*(SMS(J)"2)/IDFX
NEXT J

VVR(1)=SQR(VVX)

NEXT I

RETURN
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