HRRE Y £ BRI UCER N G H T
B LR RATETIZE4957(1995)

wm =B

BTEI-ETNHALERTEWRGERF - AR o EERMREES
SRBRAR 11 ECEFEOER F BESTLHE  ETXKERMER - Rk F—
MRS NEEET RS  WEBRT - FRHMETUHRNCEMRE © &
B ERT MR SRR REE » BRI LLUETH IR - WEET —RER
THD o Btk » RSB -EARZREER - HEAERERERRE o HEE
HEBER I 50 (A half-sib (HS) & S, families » fEE A BBEMRIHESE - &
BB MRS EE R BREE s ERERERIMEERNIER © 1 GCV H
DBERA c FrERBHREENEEES FERBIERMER S - REEFFER
B DU R AR TR o DUBIFEER B R AR ek » AT HS BB AR RE)
NS S, R (BEH) o BITEHIHETES - IR - WRERY » HEREKS - &
TR SR IR  TARE R 2R MM o ESXS ANEECET
BT » HAFIEERRK SSD RINERS 3.5 X35 AW » ZREHEE - LAFAE
BEIRR I 9 BAREE » FELL S X5 A BERMENERET » DURKRREHNE
BB PR IERS » EAEIEAS R SSD AT E o LEEAFRENER T » HEEE
T SSD RINEEK G » RN EZLL SSD BT BERE M > R R HHEE
HIE B R m H T ER o

BAGEEE | B - EWRE - AAEERRRE - REE - REE T - RIUMR - B
BREFIE ©
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ol

=TI

FREBE BZMEY » RARFERZE 5-10%
(Jones and Sieglinger, 1951) » A LR B
FE4RAEREMEREE » I HERERK
THAGF A SRR R E R I R AT R
EAER EEE - RENEEERPERK

FHE % W R 5L FE (Doggett, 1982) o {HZH
EEIEMNEES % REEEEN ST
IR H BRI EE R E (gene pool) /)N »
BEREEREWERES S » RREGEIR
B E o B EE M (linkage block) HY 2
B mME&EERMUMEEREBHEELXRK
(intermating) ¥ f % (X & 4 09 # & % 2
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(Bhola Nath, 1982) » (I REERF & R EH
HFETEMA » UBEERGE R RE
5t (Doggett, 1970) © FrLA » —{& & oh#{E
Yyl KL a8 B L E R R B o AT R A S (e
RERHERERVIRNBEE o 57 FiZihE
e & 2 RS A R E A »
R E R R R AR HOER N %
(Doggett, 1972; Hallauer et al., 1988) ; T &
BRI BRE » BREE B S Bk
o

%510 332 FH (recurrent selection) 2 & Hi{E
BHEEEN ARG EHENEE Ak 5]
B A EHEE R (favorable alleles) 5
B WATHCESE o [H R ] e R R A
E S B (8 & (genetic variability) © Ff
A BT B v i3 R i 3 (588 S R 3
EREMANEE SRR R R R
HOE Y /73 (Doggett, 1972; Hallauer et al.,
1988) ; MEMEHNEE  EEKHEE
W B E B o BB R S 2R RSN E
RIEMZ IREF R » BHER KN EEE
oo BEE FHE BB R (Gracen, 1986;
Lamkey, 1992) o (HIPBEMAEN A THR
BEfZETEER  lEET TERRE
ZAE Y B (Comptom, 1968; Hanson et al.,
1967) o BB HERFE R BIRLL » FHEHE
REREAERZHESPEZEYSP Brim
and Stuber, 1973; Gilmore, 1964) © T & &Y
HETTRMETT R » — BERNEATRE
(genetic male sterility) * HEE M HEFRFEE R
(ms) P » Hd Dl ms3 Bms7 BT » B
B R ATER A (Andrews and Webster,
1971; Stephens and Quinby, 1945) ; 5= — Sl
ff B HE T2 (cytoplasmic male sterility) &
FH kafir B98ZEE 82 milo WA LS 58 )R A sEs
B RSB REEARERE T EENEF
R L % (Stephens and Holland, 1954) ©

1960 FEWebster 7F Nebraska 1 5&F] IS
ET R EST BRI E B B B S p
JEEE (Nordquist et al., 1973) » FERHEER
KBAENEEREMBE TS ERR
B DB EENCH  CELFHRKRE
o RER R AR RN FR M (ms3 & ms7)
RS e AR A LB 2R R (38F » 1985; Atkins,
1982; Bhola Nath, 1982; Nordquist et al.,
1973; Ross et al., 1977) °

BREMEH BT » SEBIREES
FLEEREE A o BT BES ISR
FARYFEVESL » Forsberg and Smith (1980) 5
S B ATEE RN & M as - Mg »
i 75 SRR B R S R S FE M B
WEaE > EEKITFHEEME © Ross et al.
(1976) fEH E 2 HB AT L - REAS R
HARA s B SERRBETYRBENT
e o WU IREE SR Bk BRI R
FE T » Doggett (1988) A B — B2 RAE A
ZEEHMTE B2 CHREBBRE o

B B Bk B AR S T RS YA A1
BHEEAS > BITT AR B R A R » T
e RN T BB R RERE M E HA2 F o
Doggett (1988) BN fR L R ER H AT
Al AV E AR > DU IR
R > T EER R T R A B
SR T SR PO A (158 B o e RS L
AR » ANTTF A R ch A T AadE
PRIETT B RN EBETE » IR TR A AR L
AT HIR S - B S LS R, o Hipg
IREF T4 » BDE{REFE A 1T R B o
Ho

TEFEINT % BRI E G > —
ke FE R ms3 K R AU e N AR R AU R
FAREMRAYZRIR (Atkins, 1982; Nordquist et al.,
1973; Ross et al., 1977) ; A& EEE &%
W RTINS 1988 A LL 20 [ HTEEBR K ~ iF
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&~ BREA - S E 1 R AR EESCI00-
14 ms R EBHERIE TR HEE A ms; #ER »
BHF. BFUEERSEIPIEER - 126
167 MR 5N BRI AR T T Ao TR Pk
I AT 3 ZOEMART » TR A ETHATIL
Wk o A AREREIRRE (855 » 1990) © AL
AR FE S — 4 AR AR E HET F2 R (ms,)
BHETTIER AR » B —EE A ERME
FIEERIREE » LB R — R B HEETH] » 1]
fit B 2 5 B A A T T R A B L g SR LR
JREEH 225 o

B RMETIREERR » BREHREEAME
REBMRN TG RE - BEHBR - HEE
H o~ REE T BESEERT & JIHIK
HW R BB E S E IR (Bittinger et
al., 1981 ; Eckebil et al., 1977 ) © BB E R
HEEREECE S U2 EETHEHES
(Ali-Khan and Weibel, 1969 ; Collins and
Pickett, 1972 ; Lausuwan and Atkin, 1977 ;
Liang et al,, 1972 ; Mamdouh et al., 1971 ;
Wilson et al., 1978 ) » #F& H i R MERR
o EY R ME S BNE > B
HCN #ESEEMmErEEE » HEER
I SHE P B FE BT R o (B SERT
AL > B REERE ERREGLE - B
BRIk 72t fEE o FrDUE IR R
B BLAN#EZ o Lorthrop et al. (1985a) HIFE & LA
[ 2 A R E S R R R AR (G B
B e RERERRR » BESEEEN
SRR B DU T i R A o

EARFESTERERS » UEEE
i s R e B T ATk RIGEHER
FEEBMREES » FREURRE - KA
i~ TR FREEEVRES > Akl
B g MR T R #E REF AR & S YL (mass
selection) BRI A REEAVIG R FRck3E ; TIE
THIER - RN S - SEEEBIES ) ]

HERBR MR > AL full- sib ~ half-
sib ~ §; ~ S, family recurrent selection By
B R B IS E W E WA (Bittinger et al.,,
1981 ; Jan-orn et al., 1976 ; Ross et al., 1981 ;
Ross and Hookstra, 1983 ; Secrist and Atkins,
1991) ©

HEYERERNES » EFERLER
HEE T a8 mEE » BEHERTIERL
IR R FH TR R R R B T e »
i B AR & BB MR B AR MEELE © At
DAEET B EAEIZRT » (FMEERERES
MEFEM S REEREHER N > AR
B AT S48 B 5 — MR E AT B e MRy
[ PERERE » T B W HE B BT R
W EREEEME -

EHERETAERR RN ERE
MR AE B ERI R 92 BH % > DUEE S 1RARTT
B BT~ AR > W EEE > ME
E - BN TRESEESNESER
1F 1 BR /9 XX FE ££ /£ (Bittinger et al, 1981 ;
Eckebil et al.,, 1977 ; Jan-orn et al., 1976;
Lorthrop et al., 1985b ; Secrist and Atkins,
1991) o {BAEFRfEHI B B E & » Bk
HEGKRNE  BFRNEOESRRBRNES
52 &MY SIE (Eckebil et al., 1977; Ross
et al., 1983; Secrist and Atkins, 1991) © 54} »
Eckebil et al. (1977) {E Nebraska #)RIS B E
T » BB BRACEA BB E S 2 AR - Ut
i P SBE CHREE A 0 WERTER
EMAEEREHEEN - BB S > fEHE
(1977) ~ Ireland (1938) M Lothrop et al. (1985
b) KSR EEELUNAER | REERH
R FEECRREEET  BEMERMEE
BREME > AR REMRMEEEEREE
A—HHEHR o Il EERECETEEN R
AR R T IS KB R > HREE01E
HERY BB DUGHE B RERER o
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FH ERTHT > BRETIRER P B8 (3 R
HEHIREECEF - HEEESEE -
EEBERAEREERON & - BEERSH
AR R RS T E 5 5 Bt R IER M
WY - FHENE - e REETE
HURKF » £ FE &R %9 (40 mass
selection ™ half-sib family selection ~ full-
sib family selection > selfed progeny evalu-
ation ~ reciprocal recurrent selection &) »
BERERRCEESE  WATH ALK
RATEBFEGEREEEM - it » &
B 52 55 Z #5375 LA half-sib families K& S,
families i FER AL B RIEE b - HEERBE
MRZ g ~ B > I IR EREF AR
B BASTEGER BB R EEER
ATEEERT - WEHESERmME ~ ER
INERTT S > FIRFRG & BB MR 41
AR » DB REGRHUEZS2E o

EMAR R R T e R R R T
RN MERREPETHERER
o MY EREYMC RERETS » &L
LABE¥F 4 %51 (single seed descent method »
SSD) #ETE®E » AR ERAEREHE
il > DU %08 2 tARE - sl R A
RIHFEFAANERERR  MEEEER
SRR (Brim, 1966; Goulden, 1939) © SSD
BRFALEERIAAEN - ERERE
MEEHEERRCERAS » EREEEE
BIRFIREREE > MIUE Y BERRER
EPIEY BT L © Brim (1966) 3855 SSD ¥4
EUFRIFE: - (VRS ENENETE
FE o FrDAEE RETEBIE T » WHEREZ
ENHBREEZIAEESE%  HiET
B TAR - Q)FEBBE R RN T » BFRIT
Ml (among line) HY 3 j0 1 & (48 5 X Wi
i > fIAER 1T A (within line) HIZE WK o

Brim and Stuber (1973) R & Lk T AR
KPR ERE D » DETHTRY
B4E o [ Fehr and Qrtiz (1975) B & EAT
EEWIEES > MEEREHEST SSD
TG HE T DUHTE S8R E (per
cycle) BB A KB EIEE (genetic gain) ©
HRR MRS P E IR EN SR ~ &
MERERET » BERMEBFERR
BNPHRESE » REREG &R
B AE BB B K 4E & (Khalifa and Qualset,
1975) o AEMEFEEE AR /INES ~ RGBS ik
ERAR SRS - B sEEH
B TR TRANEREE D as
= ERE JIM E K & (Jennings and Aquino,
1968; Khalifa and Qualset, 1975) © Jensen
and Federer (1965) DA/NEH 92 5 9 U T A9 155
FHT)  HRABHERPEEPRAWNA
o RBLFE LA SSD A 1T ey @A o >
HAE ST R TR R RSP »
W FERE SRR E D RERS — R F B LB B3
BEST » DIMERE REH03H (58 & (Brim, 1966;
Roy, 1976; Snape and Riggs, 1975) © {H [i; &
RS/ NI B8 (small grains) TEMIAT/NER ~
IKFEE R BN ~ TEESHRER »
MR EEEYNBERN S » HAEREEH
RECHREEH » BB T LR SSD ¥ fE 51
LAWRSE o Fr LAARR 28 =50 Th e B &
REERRCGH RS EERR R
T ITHE RGBSR
W THISE » DIBEET SSD HEEEE S S
ETRERIN R AT » DMt EERB%E o

MRRAE
— - AmiERaE

{ERBRAFE » LLEA milo #if0H
A BB R R B R AR 2R o 48
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TR ERPNTEHE  ZEEERKER
HERORRBEER » BREEZEAZESERE
YIEREAFTE RTER 201 ~ 209 ~ 211 ~ 213~
217 ~219 ~6RAFLF  LRHBEFEE
EWRIBIRALH TN ~ TN2 &% » gt
(BB AT AR o XAREBRUAE
FRtERERE RN Fo HEAH S B XA B
RIF o RAKGEELF, BRHEEHNERE
Mg o AR E RIAF &% - B 111{E
MR F HERHESRXE » BERWR
HITHERAEEEREMERESENF, #E3
HERET 3, Ehs55 Zf 15KS0H#
BRI A o

PPN EES B S8 S ) S

1991 ERFEPBEALTHR L EE AR
B ES > (5 Stuber (1980) ATHE HIHY
design 1T $EAC F 1k » HETTA ~ REARRYEER »
g — KA RRUE— REAREITHER » #50]
599 MHEEAR T T o BB T sARK ~ BEABITE
WA —BHME » RN — S EE—
R B REEME 1T 15 Bk » 53742 HETEAE o
MAAHEE " - ZEHNRARNEE &
AT REE —1T 15 Bk o AP IERTEL
48 > DG RTE BIT5 S o SRFRTERY A
RELKKELY » P ERETEEARNAEEE
SERREERS » WSS o BRRME
A RICHIFE BB R EE
2> BEEMBEMEZEEORGE TR » T
NG AR RESAR FOHELE U E
E o PETFRAEL WS —RAR ERER
BT, Ak B -HSHSNSENET
BEE BB PIHAKEE (early population) ©

B T FEBE R EE (base population) » FH
PHET RS AR RS Msms ¥ » AJEER
AR (EEAE S msms) HEARE A& Bl
FREERFRMER T » Witk > TR B
TR FREREETESRE - HR¥E

R 2 EEREENEEERMERS |
I BREAR 211 AR 11 B S I
BEEFREAEBRRERT 34 987
EHEAHEREFENR » WRIMABRRE G
(FERR2) ©

VIR AR » 12 1992 &S
ERE PRI ~ P RHIETT o TEEILE— R
REEGEWI0MEFREGE  ETEH
REBERTEAER 2,000 BRE ZEB BT E
KARGHIRHELE b > EITRIEERK
Fo» HATH 08 AR » BREER 25 A5 © [
o RPN EBTIEEAIRSE R
FEEI 10 MEFRS® » BEREEEE
B DTEE 12 AR BREE 30 ASHEHE
FEHEAY 5000 Bk o MEBREIR ST & H 7 k8L —
B R EE TR o

Hh S B K R T AR AR L S A A B R 4
T W > [EMEREIER  FRHEN
HETTMERERER « ERTREE » PZE
IR 711 BREGHER FRAELE - SHRINERW
RSB ERRBAEBTE R (filial
random-mating population) » T 2% JL &I #E 1K
EMTEERATE 577 SRR TSR » &
HEENE RS ©

1992 FEFKAE » #F bl f fE (R R BERE
THEERZE AR RE RS REEE T
fTHE 0.8 AR » #REE 25 A4 » FLH9HE 2,500
Bk o IMERRBETERE » TR BET TR EARAE R
B DMEREE — BRI AT -
TR EENE FRGHEE
BEEEE o MEARAYR BT E B — BB TR ETE
B o
T EHMTEREEREERIGE

W 1992 FKEH BB AR B RIKEETD
(2,5008k) » FEREME TR FIME T FRAE AR 50
Bk REEBTEH - thE >~ R -SEBE
AR o MRS RERE 3 HUERIK ~ B2 8 ~ Bk o
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Table 1. Strain name or origin of parents and F« hybrids for base population.

Parent or F Strain name or origin

CMS (for female)

201 K-60 ms

209 4-dose ms

211 Edward white martin ms

213 Redline ms

217 Introduction

219 Introduction

632A Taichung DAIS

TN1 Tx2219A (Tainan DAIS)

TN2 Ed. W. M. A (Tainan DAIS)
F: (for male)

80A X 164-167 Elite hybrid

80A X 2R Taichung hybrid No. 5

211X 196-199 Elite hybrid

211X 129-3A Tainan hybrid No. 1

211 X SA6649 Elite hybrid

222E X6 Tainan hybrid No. 3

221X 145 Elite hybrid

40 X170 Elite hybrid

97 X 160 Elite hybrid

100 X 161 Elite hybrid

129-3A X TAM428 Elite hybrid

Parent of F1

CMS
80A Taichung DAIS
929E Taichung DAIS
MF
6 Shallu (Taichung DAIS)
21 Yel End (Ip) Int type SA7526-4-11-3-14-3-1
40 C, Kafir wx 5809-4-2
70 Fet was Umn Benein 20/56 89
97 1150
100 1457
145 (P) 2816¢
160 (P) I. S-8088c
161 (P) Other-6218b
164-167 Derived strain from 164, 165, 166, 167
196-199 Derived strain from 196, 197, 198, 199
IR Taichung DAIS
129-3A Tainan DAIS
TAM428 Introduction

SA6649 Introduction
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Table 2. Cross combinations for base population and expected ratio of male fertile and male

sterile plants.

CMS (msms) --- for female

Total

Fi --- for male 201 209 211 213 217 219 632A TN1 TN2 (Ms ms:s ms)
80A X 164-167 (Msms) 1:1 1:1 1/2:1/2 1:1 * * 11 1.1 * 5.5:5.5
80A X 2R (Msms) 1:1 1:1 1/2:1/2 1:1 1:1 1:1 1:1 1:1 1:1 8.5:8.5
211X 196-199 (Msms) 1:1 1:1 1/2:1/2 1:1 1.1 1:1 1.1 1:1 1:1 8.5:8.5
211 X 129-3A (Msmis) -1 1:1 1/2:1/2 1:1 1:1 1.1 1:1 1:1 1:1 8.5:8.5
211 X SA6649 (Msms) 1:1 1:1 1/2:1/2 1:1 1:1 1:1 1:1 1:1 1:1 8.5:8.5
222E X 6 (Msms) 1 1 /2212 1:1 1:1 1:1 1:1 1:1 1:1 8.5:8.5
21X 145 (MsMs) 2:0 2:0 1: 0 2:0 2:0 2:0 220 2:0 2:0 17:0
40 X 70 (MsMs) 2:0 2:0 1:0 2:0 2:0 2:0 2.0 2:0 2:0 17: 0
97 X 160 (MsMs) 2:0 2:0 1:0 2:0 * *2:0 * * 9:0
100 X 161 (MsMs) 2:0 2:0 1:0 2:0 2:0 2:0 2:0 2:0 2:0 17:0
129-3A X TAM428 (MsMs) 2:0 2:0 1:0 2:0 220 2:0 2.0 2:0 2:0 17: 0
Total (Msms:msms) 16:6 16:6 8:3 16:6 13:5 13:5 16:6 14:6 13:5 125: 48

* Unadopted for base population

1993 FERKIER A ALTHEE K2 B AR
5o & bt gREE T RERE TS
5% (CK) 2 BIREMH AT (line) » BT 10 £k »
RIGFEE BT 80 cm » FREE 25 cm o H P
A FR AR TE FREEME I TT R B S« families
(BR) » T TRfEtRE FEERNT R
half-sib families ($£42) ° BRBEREE 2 fEE R
RGBS 5 9% (CK) 153 8 H & E T 20
7o SHERF HEAHE » FrEHEMKE
B 19’8 (homogeneous) » AT LA EHEAR S £ Bl
By 7= RARHBRB AT E A o

EMRERE TE » B 517 R SR
o HETIIREMER

1. BE{EHH (days to flower) : B & BB (L
Pt 78 KRB o

(9]

2. %K (plant height) © &P F R E 5
ENEHEESE o

3. TX (stalk diameter) . HEERECEVEE » A
FREERETRI A E R o

4. ZE¥ (leaf number) - HERE TG
TETEH o

5. ¥% ZE% (number of green leaf) : FEFF
B M RO CERE o

6. 8% (panicle length) : FISEEFEN &
fg o

7. PEEE (panicle weight) : BRI » HEEZ%
KEZE o

R A R

1. E{H2 BAFEL (genetic coefficient of vari-
ation, GCV) » %R Lothrop et al. (1985a)
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A 8 » RO -

2
GCV=%_@

X
0?2 A BUUAEEY half-sib family & {F2

77 (genetic variance) °©

X B Half-sib family FIHEIR T E5(E o
2. B X 55 #4738 (inbreeding depression * %

) fdi ¥ » {%ER Lothrop et al. (1985a) $&

HRY 7 0 5 E half-sib #1S, families

EMRNEYEZRZHEEEZR pS

0.01) iF » AIAIfHE B R 5 5 o Bt

Sp E S LERBHEG ) BDAR -

___—YSI_'YHS x 200
X HS

XS, . BS, famiily BRI {E
S : £ half-sib family %= EARAYF £
& o
3. SE {8 % 77 5 4> (genetic components of
variance) B & B 5 R ## Empig et al. (
1972) & B /7 3 > (B ER 3 Mk B A7 R
(epistasis) ? HIEEHEB AR B TR
Fii7s -

Family component

Type of family  of variance Genetic expectation

. 2 1
Half-sib OFHS) Z 0_31
i1 02F(51) o%ﬁ—z o5

FroAR M EEE TR .
% =407 (sm
[E;2YIIRES-CE 8 DAy

2 _ a2 2
op=4o Fsy 495 s))

4 BEE WEEHEBRABHONE

¥ & % {8 7 (parent-of fspring regress-
ion) MTEST AL ©

o2,  BREMNWBEMEET (additive gen-
etic variance) °©
o Zg . By BL A B 88 f7 (genetic variance)
o 2Ph . B4 =B (phenotypic vari-
ance)
(WS Ak
AR B i J7 R HL half-sib K Si
45 B 55 = (linear model) & :
Y,;=u«+g;1+e; i=1- 50
Y, REMERARIBHE -
r o BREMERFEREE o
g, REEREHEE-
e, | REENREANGEMAE o
ffi half-sib & S. $FFRAGH 2 HE

MSL = *Z(yl y)2

_ 1 - -2
—E§[#+gi+ei—(#+g+e)}

1 50 — _ 2
;;[(gi—g%(e,-—e)]
E(MSL) = o2+ 5

AP L BRITE -
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DIERAT 5 ARG RERERZEHILR
MR IGH AR

Y;=,u+g;+e; J=1..20 ¢ ~(0,5?

1,
MSE = 153 ()~ 7

%zg[(wgﬁe,) (utg+e )]

E(MSE) = o>

Ay, B plot WREIBEFY
» y BT plot HARMI R {EFL o
S FAIB ST R BT S R A
B o

o3 =E(MSL) ~E(MSE)
BREME L EAAS

ji=_% _MSL-MSE
ort o MSL

AR B half-sib & S HB S5
K EER TR -

The analysis of variance and expected mean squares for this model

SOV df MS E(MS)
50 TZ
Half-sib a-1 M, o ’=Z‘ -
° 50-1
34
S, b-1 M2 2+L=1~2‘
° 501
2
Error c-1 M; oe
MS, (51) =M - M3
(2) #1 &5 3B & 42 #77 ¥ (parent-offspring HEER
regression) - W= _ XZ(x— x)(y, y) Oy
B FR B8 Falconer (1989) #1 Hallauer S (xi x) o?
i X

and Miranda (1981) Fr#& i 2 75 ¥k
» AR ALEER A
Y, =a+tbx;te
y; - BFRERAEEZTT » /K
4 %) (dependent variable) ©
x; . BHEAMERIOEE » BEBH
(independent variable) ©

e, IBRARMEME -

x | RBEAEKRERARERE LT
M o

y o BFAUE— plot By HEAREI S AE VK
EFH plot BIFIME o

Lhso F1S: MAHEEEREE LI

FEHEBEEE o

HES BT
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COV(PO)=gh+ Yyob+ahat-

2= COV(PO)_ ai+}§a%,z+a§A+ ..... B
- 2

B
OPh JPh

DA half-sib PTG BB R B R EEME

BR OB TLEIM MGEER

Cov(PO)= Yy or+ Y, oha+ Y ohant
_2COV(PO) _ o

) Oph ) ;21:&; -

DA %5 S B vk Aok HE 9 B AR AR
ST EEF(REL » FrRARRS B R
T DA PR B (R B S P R R

hk

o 0 Hoh® = 0 RIS I FECT
R SR 50 > EEHEEE o HEEWBRENT
RAT -
Source of Sum of Mean of
variation df square square F
Regression 1 SSy = bey MS, MS, /MSg
Error n-2 S8 = Syy-bSXy MSg
Total n-1 Syy

i & B HE T EEE R A ERET »
Frey and Horner (1957) #25 B DUEYE(L

EERARRAE  BEAELES s

by 7 BIHCEHBERATT

D e o o Wl

T I -¥)

1 _ _
a2t TR0N  sa-ne-7)
SxSr JZ(x-% (-7

=nr

PR L RN

Sy=VSk =g =
Sy= J-S-Y= \’7}_—120’—;)2

A X EA » DUERRE(ORGEER

A P AER RS > FTAF R E B
A] AR R B R T
TEARFERE M (correlated characters)
4122 BIAHRA (phenotypic correlations) fifi
/7 :4% 1R Falconer (1989) FrHe i 2 2&
:T;ﬁ o
_cov,
po=al P

Opx Opy
L 5B x, y MR R B AR AR EY o
cov, : B x, y AR R EER R

0oy Opy © AR X,y MRS ALY
(R o

“ BHRL SSD AHEMRBRBERIRZ

5
S BB R LR SSD
BRI » 1 1092 FETKIER AL
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ERE B R RE VT RRAE R » BAREEE

RS » (5 © 151993 F M 5 EHER

TEBARRIUGEAREE > EEE

60 X 40 X 23 AT HEBEA o (THEE

FRIEITHREESS 3.5X35em & 5X5¢cm »

STEME 10 2 > BE&SHIE 165 #R K 88

#k (A4 5 676 £k/mm? 82 360 #/m?) 1fE

fREZ4EEH NP0, | K,0=

140 : 50 : 70 Kg/ha 9 3 f% » —R&Z M

B> mERERARIMES: 46 A7

EBEERES 34.6 A5 0 EALPF 8.6 AL ©

MERSTFELT -

1. TEERFZTE 2R (plant survival rate) @
T 7 45 730 T PO AELAR BB DA LS B 1Y
BREL (K ) e

2. SSD R INZR (SSD succeed rate) . Ji#
AR — AL L RE TR eIk
BREAERESHIRREL (% ) ©

HRRBERBE S ERERE » #%

HARGR AR ERHE R o

B B R UREE R ~ HE

FRAFIEZS ~ SSD B IN 2 AR AR & 5%

% 11992 FERKIEE R EBARREE »

e R AR BRI R S ~ BRTEHARITE RS

2 LR KRR EE » DUELT SSD 1T

FREARERE > N ERERS

1. ¥R & - & [Plant height-height, Ph (h)] :
RS ES 160 AL E ©

2. #% & - # [Plant height-medium, Ph
(m)] : HERE S E R 130-150 A5 ©

3. PR-% [Plant height-dwarf, Ph (d)] :
MRS ES 100 253 LAT ©

4. BA{E- & [Flowering-early, Fl (e)] : BH
BRI 55 REAF ©

5. B{E-F [Flowering-medium, Fl (m)] :
FETEFTRR B 60-65 K ©

6. B81E- Wk [Flowering-late, F1 (1)] : BHAE
Frsgfs 70 REA L o

7. K -5 [Panicle-long, Pa ()] : BEH
30 A EAE ©

8. ff- [Panicle-medium, Pa (m)] : &
R 22-28 A5 ©

9. B8 & -4 [Panicle-short, Pa (s)] : T &
520 D5 EATE o

TEEE S EAE  BRESETHE

B o SLTET LA 1000 fERIESIRE

HRER 30°C £RFEMEE 36 /N » B

HERFEFBEHEL 5 X5m &

jiffy-pot B A (RIfTHREE 5X5cm) ©

1993 8 ARGILTHRIIEB KBRS

REHAN » L=/ 1.5 X3 m FEfEKRE

ETEHE BKREBT2E R

(RCBD) » W& — /KM 51H T = AT{E

(AEERTE ~ AR EKREHETTEER) » AT

LUK RS T FEREREI & E o &

0 {HZBR AR EELEBEE L AERA »

—BINRIRFERERE 120 Bk © ATHEABRZ

HEHEERS

1. BATEHA (days to flower) : HIEE X
TEFT B RS (day) ©

2. ¥R 5 (plant height) : £/ I EHE:
HEEESE (cm) ©

3. 8 (panicle length) @ FESEEMEEHE
& (cm) ©

4 fERRTETEZR (plant survial rate) @ fEUL
RERE B — BRI R MRS B
DARRRERREL (% ) ©

5. SSD XTI %8 (SSD succeed rate) © 1F U
R g — B RRERE AT — R DL B 78
B 07 B RE AR B BR DL T Y BR B
(h)e



146 BRI MER

& 57 B §Y &R

— - EREFaE

ERENS2ARRACEERERE -
SRR A E A BV R 3 o HHIREE
R EE R E RS EBRETRMAR 211 (5
10.549% ) » AEE BHETIFR &R 97 & 160
(&4 1.301% ) o KL » BERFE S RATAGHY
TR R S S 0 BRI RE
L E 2 63.87% » FIBMETRGRIT
& o

BT HEREENHBREBEEEERA
HBRE > T 1992 FHEKX > EEERBH®
BB NS SRR R - LIERE
HBRTEH M R CER AT
th fhEE o Bk B R BRI ESEE
$Ro HFEEEFETRRL c KARNER
BEA » WIBATEHAAR 72 KE 95 KM | £
B R E 250 A5 BERE 69 AT
HWRSFIE 13 AT E 245 02 BR
BRI HIAE 21 2 34 A2 [ - FEEEHE
A > A EEA > T HAASEERTETH
HIRER o R » EREREE R A B AN EES
R, BMERERY o BARELE2FEER W
SEBANER  BEENE » HDURER
Bk~ R - REE - gEFENREE R
R KW BRERGET HHERRY
L RIRIESEE o BRI ATAIRRAYERRER
HEEMHESWEEEERES

HPERETRENEE » THEER
e BAEMK » TR RN TR E
RN EERE - BFENEARETSR
HERBEARM R M E AT o f£—&RAY
HFiEstEh o KESHEHRE ms3 K ms7 F{#A
BEW TR E R E TL B RREE (B
1985 ; Bhola Nath, 1982) » {H A & A2 %
FE 0 M TS R M SRR TLIREE ©

G A E RN ERETE S (8%
1990; Atkins, 1982; Nordquist et al., 1973;
Ross et al., 1977) » —f& 2R — BTN
% (msms) BEEA » HHEHEEHER RN
% (MsMs) % » 224 F) HERE (Msms)
o BT MBI A RERIFHEMEE (
germplasm) FLER » Wi HERE AR A E B R
» UG E AR AN TSR » FHEEE
B F, f[E%E 0 5% BC,F, B ¥ - RE&M
BC,F, WETFHE T » fiERER » RERHA
FEEHIERR (Msms) » MR EHET - it
# B,CF, T » ATEHETTRMER (msms)
BELE o LIS IR BRI R AR IR
S EE » HIFT R A BC,F, HIHETFRAE MR
BEAAARR o —ifi5 » HEETRERR
BEREAERE » B RSB —XeyE AR
(Doggett, 1988) © & #H#J BCnF, T
FIE R (intercross) » BIREHETFaAE R LY
BT SHEeNSEENEFRSR  ERRE
B P T BIOER R » BRI
TReAEMR BT o SR B & BBEIREE
B — R BE R U N R M R R ST B L » &
RKE RS E R A E R EROEEC M
RERA » KNSR —ARERRE
GEEEEE I ENHES » bl THET
BAAC AR [E A » DAME R RS REFRYIFM] o 2
PR A SR B IR P A B B I A 1 AR AT R B
s Wk REEDPE—-EENERESERS
milo #HFEHERREYE » AT DABREERY M A 2
REWEKE o Hob» EAHEREELE > H
R ERHATRERNN Fy fE (Msms) »
A ER R AR AR AR R TR AR
B A B A R TR AEAR » FRDAN L T IR B

TR o
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Table 3. Amount and percentage of genetic contribution for entry strains of base population.

Entry strain Calculation Amount  Percentage
CMS
201 11X1/2 5.500 6.358
209 11X1/2 5.500 6.358
211 1/2X(11X1/2)+3X(9X1/4)-3X(1/2X1/4) 9.125 10. 549
213 11X1/2 5.500 6.358
217 9X1/2 4.500 5.202
219 9X1/2 4.500 5.202
632A 11X1/2 5.500 6.358
TN1 10X1/2 5.000 5.780
TN2 9X1/2 4.500 5.202
80A 6X 1/449X 1/4-2X (1/2X 1/4) 3.500 4.046
222E 9X1/4-1/2X1/4 2.125 2.457
MF
6 9X1/4-1/2X1/4 2.125 2.457
21 9X1/4-1/2X1/4 2.125 2.457
40 9% 1/4-1/2X1/4 2.125 2.457
70 9X1/4-1/2X1/4 2.125 2.457
97 5X1/4-1/2X1/4 1.125 1.301
100 9X1/4-1/2X1/4 2.125 2.457
145 9X1/4-1/2X1/4 2.125 2.457
160 5X1/4-1/2X1/4 1.125 1.301
161 9X1/4-1/2X1/4 2.125 2.457
164-167 6X1/4-1/2X1/4 1.375 1.590
196-199 9X1/4-1/2X1/4 2.125 2.457
2R 9X1/4-1/2X1/4 2.125 2.457
129-3A 2X(9X1/4)-2X(1/2X1/4) 4.250 4.913
TAMA428 9X1/4-1/2X1/4 2.125 2.457
SA6649 9X1/4-1/2X1/4 2.125 2.457
Total 86.500  100.002
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2 BELBE IR B AL R HhET 26 18 - BER
11 (B TR R E R P AR B B PR
HIEE 2/3 (R 3) » (ERAMAE BRI CTE
TR R A R IR A B HE iR (R
4) > T B 5% 211 ~ 80A K 222E EHEEAA
FB T (F, ) BOREA > HI - WA REE
H %45 BB A3 o Bhola Nath (1982) F &
R GERAERE D SR R E R R
D BT 2,000 & o T FEBCEE 300-500 FREY
TREMERRE AR T — AR REE - AR
By E AL FEAE 2,000 BE o B 577 HRET
fetiEdk o #£ 2 HIFEAE 5,000 ¥k » BE 711
RN R Ak EWETF R T 8&8F
— e TR B B R A R UE o

BREWMTIRE CAIEREZRERE
Hig > DL () EEARNRE » ) R
HZER o (3) A AE B AT A E B A BT
(Bhola Nath, 1982) =H BH#ET .2 | BHHE
FPRREMAR ) BEAE  #HENER
B EREAE  BEEFERREBLLSHFX
BETEHE M ~ BRS ~ A (BB EEER]
PRARKER) - HE ~BE -~ BRE - REF
BE ~ FEAET R (B E A R E RS ERARR)
R AN~ Bk &% B EFE (Doggett,
1988) o (IR AR EMA RIS R KL BB K
BEREEAR R > TR EECR AR BB A
B % W BE 09 5E {4 % (Bhola Nath,1982) ©
Bhola Nath (1982) 7R $8 Hi#& TE £ B R B G
FRor o DR (R A SR TR R 7 Y8 YR M i S L AL
Bk e R EBIFHIRE ©

Doggett (1982) SR —{EEREE (eco-
logical zone) > JEFE B A G HERE » DIEIL
— {308 BB BRI TR B o T AEEE TR
EHENEELE 2NV EL
(Westland) £ BRI Z S 5 5% ~ 2/ 6 5% »
HELEHAE -F2HENGE  HEEE
i — T A (B IE 3 00 FE AR R R

BE - B RERMRCEEM AR
A DU B R KR o |
BENBERLERTESEHRENHFERE
R R AR > IR A B TR
MAE A o W o BT B E BT R
BE > DUgnsEEREEMEHEEER
RN BOARRE -ERFGAME RN
2RV DB REEREELA  REH
RIS R S o DL ATy
RAELGHENERWEREEREREER
EYEEMAERENERLLR » MAME
B TR R R T H AR AR » BT
flg—sREEZEHSER - BRAREE
GAE R B R - HERAHEA
HHEBETERERHGR AR TR
HhE R RER R ©

T EMTEGRFEGERLGE

HS (half-sib) & S1 families &R
MZEEME » B R B ENEES R RBEEY
A$%5 0 HS B2 S families #% ELEE MR 5
MEARE 1% WEREBEEFEEKYE > FTDIHK
B % 35 %1 (Lothrop et al., 1985a) © {5EE
{858 FL{REY (GCV) T ERE R E IR N Ay
e o ARE GOV DIRE RS 38% )+ &
RETEE (26.42% ) » IEZEEH (18.22% ) °
ERERREBEBS (02,) KPR
(02,) > BIREMEEE GOV » RETH PR
SR BENEE o EREF GOV EHERKZ
MR RARBERC BN R ER 2B
FRGR o FERBTRAERRERERSN » H
iR EEREERERERESH Gev E
(18.22-38% ) » FRULREREF A B AN

HS K S: families <& EBMERFIHE
B CEERBAHEREBAYT(RR » B
FEE S WIS ~ TR ~ B8~ HERH
o‘zg (5 BUR 1,127 ~ 2.061 ~ 1.245 ~ 0.880) K
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7 HS 1Y azg (5 AU 7445 ~ 0~ 0.968 °
0652) ;1B S, HFEEH - HBR -HEN
o2, (535155 20.80 ~ 6.742 ~ 21.20) AV HS
iy o2, (4RI 27.74 ~ 1109 ~ 92.30) © i
HEENEER 02,/ o2 0 FEMRE ~ BETE
B~ ZEW > HS B S, HEKRP 0% o M

EHS K S: A1 789% ~69.4% | HE
SRS 385% Ki12.6% REBEKEHERNRK
B R (polygene) {EFEATIEH] » FrLUE
EREE > MEERRASERAZBRT
Ko B EBREEEEAKCIEH 5 HRER
B E) » I BEHEREREE -

Table 5. Significant tests of agronomic character means for half-sib and S, families inbreeding

depression (% ) and genetic coefficients of variation of sorghum population in fall of

1993.
Days Plant Stalk Green  Panicle Panicle
Family Parameter to height  diameter  Leaf leaf length weight
type flower (cm) (mm) number number (cm) (2
Mean 52.14 143.6 21.61 10. 80 7.125  29.15 72.74
Half-sib Minimum 44.75 90.5 15.50 8.75 5.500 11.50 41. 62
Maximum 80.50 231.0 28.75 13.50 9.500 37.75 114.60
Mean 53.68 143.8 21.42 10. 69 7.005 28.97 70. 44
Si Minimum 46.75 89.8 16. 25 8.75 5.000 20.50 39.53
Maximum 75.75 253.0 31.25 15.25 10.750 34.75 101.70
Si1 mean vs. HS mean NS NS NS NS NS NS NS
Inbreeding depression
from So t0 S o5 (% ) -- -- - - -- -- --
GCV* 20. 20 38.00 0 18.22  22.67 22.85 26.42

--: no inbreeding depression from So to S & (% ).

*: genetic coefficient of variation = 100 X ¢ , /X

- NS: Non-significant,

ARBEEB RS 5 » HAERE
FfAge 7 o HABEREH » FTERERE
AR BN BT (02 ,) BRIEM » TH
MBS (ol HRAME  HERLBAN
HELR A EE H IR & {E » M Hallaver and
Miranda (1981) 8 Hi UCBOE G B3
Jigsy » HiERTReHaEDRE ) H2A

ENHREEATETMG o2, o, Wik
il o ARBEMUERHWAELRS 02,
=4 02, (HAEE AR o g, KB (
o2, ¥ Yoy s Fibl o2 T e HEAE
% 2 O BB M SR S R 1 o
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Table 6. Estimates of components of variance and broad sense heritability of agronomic

characters for half-sib and S, families of sorghum population in fall of 1993.

Agronomic character Family Variance component
type dze ng dzPh h?
Days to flower Half-sib 1.433 27.74 29.17 0.951
Si 1.433 20.80 22.23 0.936
Plant height (cm) Half-sib 11.45 744.5 755.9 0. 985
S, 11. 45 1127.0 1138.0 0. 990
Stalk diameter (mm) Half-sib 6.539 -0. 669* 5.870 0. 000
Sy 6.539 2.061 8.659 0.239
Leaf number Half-sib 0.078 0.968 1. 046 0.925
Si 0.078 1.245 1.323 0.948
Green leaf number Half-sib 0. 045 0. 652 0.697 0.935
St 0.045 0. 880 0.925 0. 950
Panicle length (cm) Half-sib 2.969 11. 09 14. 060 0.789
Sy 2.969 6.742 9.711 0. 694
Panicle weight (g) Half-sib 147.4 92.30 239.7 0.385
S1 147. 4 21.20 168. 6 0.126

*: will be zero.

ARBEERIMEEERA ) HED
BfF 44T > (2) Frey and Horner (1957) A
BHE(L(EYE » K 3) BT » HAERY
BF 8o LLHS Frst B BEE B »
REB RSB S o? TS HBHRS
o2, +50%, » FIAHGEEEERS
R EMEE o IR () ~ ) BEFTEH S,
HEEE (ER) EAR HS (KE) » HFH
HEREEERZEBEERHISCERIEER

AEREA > HEp g o DUB 45T
R HS ~ 5. HBRTEH ~ &S - HEEY
EEEEMEE S (0.9350.990) » HyH—#E
FEREFHERNZOEREHSSME LA
MARBREUE T 5 HHS T EBRESS
HERMRER A G HRE AR » iR e e
B (02,) B ETRERAS » AT LA H Rl S8 B g
HaMARESEERE W =02,/ 0%p=
o2 (0% + o) FEEEE L o L =1E
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FEAEHS KS, BMENEEERERE S REBRENEESRE  H2BRERMAE
0.014-0385) » HWAHESEEBRERLZ &> BUEMEERRK o
— EREEEREEREL BT AR R

Table 7. Estimated genetic variances for agronomic characters of sorghum population in fall

of 1993.
Estimated Days to Plant Leaf  Green leaf Panicle  Panicle
genetic variance flower height  number number length weight
ox 111.0 2978 3.872 2.608 44. 36 369.2
op -360.6 -7404  -10.510 -6.912 -150.50 -1392.0

2 . . .
0 A :additive genetic variance.
0B

: dominance genetic variance.

Table 8. [Estimates of heritability for agronomic characters of sorghum determined from dif-

ferent formulas.

. b b’ Plot basis®
Agronomic character
Half-sib Ss Half-sib St Half-sib Sy

Days to flower 0.348%%  0.477**  0.466%* 0.715%*  0.951  0.936
Plant height (cm) 0.564%%  (.748%*  0.673** 0.767** 0.985 0.990
Stalk diameter (mm) 0. 095 0.477%*  0.125 0.538%% 0 0.239
Green leaf number 0.149%*% 0. 185**  0.395%*  0.492*%*  0.935  0.950
Panicle length (cm) 0.051 0.271**  0.037 0.360%*  0.789  0.694
Panicle weight (g) 0. 094 ; 0.014 0.385  0.126

-b: parent-of fspring regression method.

b’: standardized parent-offspring regression method.
: analysis of variance method.

#*: significant at 1% level.

--: male sterile parent, no data measured.

HS B S. ZBTEHE ~ #& ~ B~ EIWEEEWR  HEREZIRIMER
B HEESHESRESREREER - EENREIIRER - FEHRER - K&
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SRR > BB S, THREENE
AERE - 7 HS B eSS M A AR BR AR LE o B
TEHI BRI IR > R - G
B BE T - MIES > 7 HS FIS, &
SEEE A AR o BITCHIBHIES BN R
MBI B EhEERRS o
Doggett (1988) £ 3 3 F o & it % 2R #2458
TERIBE 0T - th e 5 BATE AT 42 B 19T (dur-
ation of growth) HZEBORIETEY o HBEB LN
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EREVIRG  SEIFRFTEHMEEEE
FRRENTEEEREA » MKEBEREEH
AN (BHR) EEAIREK o WHt - FEHS K
S: HiRSHEREEMEM » RRREHEE
A HAERERE > SER o TfE
ARk > MREREREHENIEMRE »
BWRAGRFARECBREKR » GEERF
SR B BAPE M FERERE R o

Table 9. Significant tests of phenotypic correlation coefficients among agronomic characters of

sorghum population in fall of 1993.

Agronomic Family Plant Stalk Leaf  Green leaf Panicle Panicle
character type height diameter number number length wt. (g)
Days to flower HS# 0.043 0.187 0.607**  0.435*% -0.051 -0.212
S: 0.182 0.417** 0.687**  (.706* -0.135 0.090
Plant height (cm) HS -0.298*  0.140 0.229 0.152 0.473*
Si -0.339*%  0.238 0.283* 0.111 0. 505*
Stalk diameter (mm)  HS 0.538*%* 0. 501** 0. 266 0.250
S1 0.550*%*  0.490** -0.020 0. 181
Leaf number HS 0. 835%* 0.267 0.224
S1 0. 816** 0.102 0.374%
Green leaf number HS 0.271 0.416*
S1 -0.001 0.352%
Panicle length (cm) HS 0.190
S1 0.202

HS: halfsib families; S: Sfamilies.

** and *: significant at 0.01 and 0.05 probability levels. respectively.

HRETERUREETEEENITIE
B B~ PLER - IBLAIEE - B8
EEBITEY » HENTELER > X325
Fraf &Ry MR R BRACH ~ BRE ~ K ~ B2~
#k % ¥ K& T E o Robinson and Bernat

(1963) W5EE Y » MEAEREERHRE
F > BEREEFEHLTFRNEZNKE o Serist
and Atkins (1991) 7E #1780 = RE W &
B - WUEREESHG B TER
BWREE  WARBRUEERMEESH
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1 o

EHE B GE RN EERNERE
H o 5% 8 A S R SRR A B AR R 40
ZFERESME (homozygosity) K » £ R
G TR FTCUGHER B TR M R0HER
EM | MEEERGEFER » EHERM
R B R B REE S (heterozygosity) » HI
H4eRBEEHBEHEESTE  FIAPE
HMERWERBEMEERER ° Poehlman
(1979) fEHH B RHER H RAEY » HEEXK
BEFE > WREERERRETEMEXRER o
M Kambal and Webster (1965) > Rao et al.
(1968) ~ Ross et al. (1983) ZHFZCRIEH » —
&R EERREEREREE
FE-BEE TR TR ZEMEERNE
I o

MR R MR RS 2B EE R K
BT % > v P=G+E £7R » P B4E
ZU{E (phenotypic value) * G & & K &l &
(genotypic value) * E BB FE (environ-
ment effect) » HBHF A Vp, =V, + Vg £
7 (Falconer, 1989) o 4L RAER B F ] E
MSTES Vp = Vg +Vp =V, +Vp +V + Vg
BN (B A 2 7 v & o3 i b BB R R
P e S5 (8 o B T ) S e 2 e SR A
FESE ST | MEY B EE R R EBE H
FESLVZBIMERIE - PREETRRN T
{E

EEMR IR PR T ER Y
RH S1 families © HEFFRMEMRE KR &
B ¥ 15 HS families © B3 E HS famil-
ies [ HMB S (02 ) Bl o?, > TS,
families B8 02, + Y4 02, » FFLLS, &
o2 MERMHSHI 02, » TiHAZ 6 1551,
HEEEH ~ & - BEW 0‘2g » A/ HS
Y 0‘2g o H4 0 MR THBH » FIEFEAEE
HWRBEERS (02,) FRAM > MEH

EBAREERAN AR A M o ER b
MAERATER R ARBRAEER B ERL
ERTIR T > ESEEERS | BEERE
REULKE RRZMEY) » BHERETEEAERETE »
BRGS0 BB TBRIE BEERE R 3
RIS b SEEE S 28R > AL
HACKH REE B EAZIEME R » WEKHE
RMETEE TR L » RHB S EEHT
B > AT B ROEE S R AR R T REE R
HLBRAIHRE o HEEHNTH o2, F
0%y » BIFREMMITE %3 (mating design) ©
Singh (1977) #5248 H B R IFE D BT » T
FEEBHIR R BT iR TE R Medkat
FER » BRI R E T 2
Bk o MARBRIKE » R EHIRTE 8
ERAITREE K L ER - BEME 4R
HUARB% 7 (sampling error) FTEL ©
FERRAREERARE L > FEHEHE
th— Al & IR R FE A & FIRHE - A
B3 55 R 2R oK S B M R SR
(Kambal and Webster,1965; Niehaus and
Pickett, 1966) > [T £E1 [F] &) R EHE 2 B IR B
REIRHERTEH - %S - MESET LAY
PEAR » H o2, AR o 2 (Bittinger et al.,
1981; Jan-orn et al., 1976 . Lothrop et al.,
1985a) - AR RMEERBEFER T EL
BMRCBE LEBEE SRR EEEE
EITHRBEWRR » RHTIESER (mass
selection) B A B H % o
EEARR—EEMR B R T LR
BEREIRE - HEERBEEEA/NEERE
FRREE > ESEREDERERERS
BB R AR S1 2 $8% o fEMRERC B vk i
% B 5 . mass selection ~ half-sib family
~ selfed

reciprocal recurrent

selection ~ full-sib family selection
progeny evaluation »

selection > reciprocal full-sib selection © fd
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HEMEETDREZAEEVREG S
Eckebil et al (1977) ¥ Jan-orn et al (1976) &
ANHREBERTT » YIREEH - kEEE
BEARRMERERA mass selection F A
IR o Tl BB E AN W T R AR
3 (genetic gain from selection) * HARE
R=ih? o‘p ’ R%%ﬁ%ﬂit@iﬁfiﬂﬁ(response) ’
i B3B8 E (intensity of selection) » BEEE
FHEEERE » o2 BACRRILRIE
{75 (heritability of the trait for which selec-
tion is practiced) ° HAXBFEHEEAR/NG
WEENCBEERE » HRERSREERK
FE €A o Bittinger et al. (1981) ~ Eckebil et
al. (1977) ~ Jan-orn et al. (1976) ~ Lorthrop et
al (1985b) B RREN FH REEFAE 5
63~ S - BRESSEEREREER
RHEEPBIGHE S E ©
EEMRMEREERTE O/ » {HRR
-~ PLER - FREESHEEERRMLA
EREH o T lBEERE URMEN - R
EENHMEERERBHRE SR - ALBE
MR R EEFYEE LERER
MR AR R R RN S

B (pleiotropic) B 8 (linkage) XX FE A &
o IBUE 1T E R — MR 5 —FHBE AR
g SHE o FTAE AR AR SN ER TS
1E » HB] £ 97 R 22 $ (indirect selection)
» RENEEITRBE R HEHEHRIE
K > A8 RETEYELI SR E B S HR
BHEHEFSHNS MR RN -

= FHRLSSD AHWEHKBHRERTRZ

B0 BE REEEEESSD AR FMEA
B EXHEE THERTESEERTRE
10 » FE5X5cm BEETHEFEZE (65.57% ) H9
£53.5X3.5cm (33.82% ) RS » Z= SRR
& M HB (range) M —% » HBEREK
(CV) 73155 10.50% F16.31% o HREEEE
FEZH SSD MR ThZARFEF IR FR 11 2 £ 5XS
cm T HEUIER (34.09% ) IRKIE 3.5 X
3.5cm (17.45% ) MIRFS » ZRERBEEE » &
BRI A — 3 BERES IS 13.70%
.29.50% o ZEEEA o Wi _EMAE R AT -
TR — RS FEET » SSD A IR {ER
BIEEZ—%F o

Table 10. Significant tests of means of plant survival rate (%) and coefficient of variation (%)

in different planted density.

Plant survival rate (% )

Density  Replication

(cm) X £SE CV (%) Min. Max. Range

3.5X3.5 10 33.82%1.74 16.31 22.42 42.42 20.00
k%

5.0X5.0 10 65.57%2.18 10. 50 56. 82 77.27 20. 45

**: significant at 1% level.
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Table 11. Significant tests of means of SSD succeed rate (% ) and coefficient of variation (CV)

in different planted density.

SSD succeed rate (% )

Density Replication —

(cm) X ESE CvV (%) Min. Max. Range

3.5X3.5 10 17.45£1.63 29.50 8.49 24. 84 16.35
ke

5.0X5.0 10 34.09£1.48 13.70 25.00 40.91 15.91

*#*: significant at 1% level, data analysis was transformated by square root.

AS B S E E SER R R L I ]
Fetfitk - R EAERE AAREL » ARE
BELEA » EEEHUTHE > FOMAE
FTFARE— o Bt » RAREAEEA TER
R E A ARES o BEREFARNK
RERZEERE » ARBRRERRZERH
THELARERE - FERR R RIARSR RN LAREAR - Ff
DIEAERR RS E SIS » HEBEER
RS T » SIPRELERIEY WS
e B ZHEESKTRIBZEHF - B
2 F|FEER ERCE R RERE - A
FELS o FRDL » ZEBAE THRE R FEE] -
1% T R R A R o

Roy (1976) € DURE BB BR S /N AE
SSD ¥ TEREANWHT » HRBHE &K
B IR A B RAE AR A S S H R E R T
[ o [ Tee and Qualset (1975) HIFEEBHKE 5
PR AH P EER T o 4 Ciaser et al.
(1982) iR HMES SSD R B Rt » HE
5 R 4 - A 7 B K S 8 P T BT A R
TR EHIAEIRE © 541 Grafius (1965) 82 Tee
and Qualset (1975) & & R /EHETT SSD &
> FEEF AR E R #F AR (R B AR

B8 A1 o T LA SSD L HEH AL » HREERY
BEERESIETIRFE > PEFEERR
B E LR F BRI & (Haddad and
Muehlbauer, 1981 ; Martin et al., 1978) ° fft
DA ER A A R KRB S AN R B T
BBz DS MAREGRME T A B 8 S SSD
ERIIER o

AN BRI A T AR
67 ~ SSD RIhER REfk R & » i
BEERERH o ERIERAEHAE T HAERAE
TEER I SSD BN ARy B S o IR 12
B ARG » EAFEEE HITEH]
B) w BT » HEEENRSh R R EEE
EW =R o BB AR BRI TR ML
b > TR = (H & R KRR HET{Eas
FIBARHE ~ Tk~ BRUERE-EEN+
BN E o iR TR R AT
RIS 2 5 o Al » SBHRIREE R R LB
FEARRNAERENEEREEZR | K7
FEEBBEE RN ENBREER (RS - B
-~ HR) PR RIRE: - HRAEHFHE
BREBET » BREEANHERMZ B E EE (
fitness) A& ©
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Table 12. ANOVA of plant survival rate (%) and SDD succeed rate (%) of 9 sorghum selected-
populations at high planting density (5X5 cm)

MS
SOV df " -
Survival rate SSD succeed rate
Block 2 0. 660* 468. 21**
Subpopulation 0. 459%* 415. 68**
Error 16 0.134 44. 03

4 Data tested by square root transformation.
b Tested by original data.

* and ** indicate significance at 5% and 1% levels, respectively.

R R R B A Y A TS AR RN T 2R
F[f5% 13 » #% Duncan %I ET 57 48
HB41E R Ph (h) > B8R Ph (m) HFEEHRR
E3E80% » HLEER Ph (d) IREFSS (65.50% )
FihfE pa (m) REE (57.89% ) BREEENZE
R MH R FIEERRAE 65-77% LI ©
7€ SSD R.Zh% 75 T HU LA Ph (h) REF 62.57%
55 BARAIAIR Ph(d) 26.90% © IREERK

BETEHA RN A B IR RS IREFEEAE T » B
TFIEE R R AR N R 22 R o IRIRIER
IR » HIREENBRE BB —B > FTLUBRA]
ERE > UBHEFEERRKNERS ° It
A 0 FRILE R FEIEARER T RRE - HEE
PRE SR A > HREIRIBFRIZ - ATDUKE
{EH R R MR B Y R R AT 2R B
HREIK ©

Table 13. Comparisons among means of plant survival rate (%) and SSD succeed rate (%) of 9

sorghum selected-populations at high planting density (5X5cm)

Subpopulation ~ Survival Duncan Subpopulation SSD succeed Duncan
rate (% )  grouping rate (% ) grouping

Ph (h)* 80. 12 a Ph (h)* 62.57 a

Ph (m) 79. 82 a Ph (m) 57.31 ab
Pa (1) 77.19 ab Pa (1) 47.95 be
Fl (m) 71.35 abc F1 (e) 45.91 be
F1 (1) 70.76 abc FL (1) 44.74 c
Fl (e) 67.84 abc F1 (m) 44. 44

Pa (s) 66. 37 abe Pa (s) 37.13 cd
Ph (d) 65.50 be Pa (m) 28.95 d
Pa (m) 57.89 c Ph (d) 26.90 d

* Ph: plant height (h): high; (m): medium; (d): dwarf.
Pa: panicle (1): long; (m): medium; (s): short.
Fl: flowering date (1): late; (m): medium; (e): early.
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R BE A6 AR H R IREEE PR SSD HETFTE
&~ RINE R FACH 2= R » FRFIR R
14 ° RIFVEEME - BUFERERNES
H Fl (m) 875 (84.21% ) » #ATE SSD BLThZR »
I DA BT 1E = oK B b 2 & 88 H F11) ~ Fl(e)(
51.78Y% » 51.75% ) & & » HEBFTEH (68.27
By thisr HEEER R o BMEHE ~ - B
BRASBHEEE T Y 2EEENER
EHHHEEBENEEE o BFAERTA
BEREFHETEREEEE » BT KRB

hEREEIN o @ZEBE ) &
B o FLREIREIRG TR LE > AR H
FHH 4 B8 S AT E RN B R 0
(Cisar et al., 1982) ° TiBEIEMERIRZ 4 RE
B~ IR EEL  BEATEHERRER
# K (multiple gene) FTiEHl » EEEKTH
BB EMR - BTl BB - 1
8-15% £f »r MEERKEIBR (BRE
15 ~ 16) B/ ©

Table 14. Survival rate (%), SSD succeed rate (%), and significant tests of flowering date of 3

sorghum selected-populations (depend on different flowering date) under different

conditions of previous crops with high planting density (5 X5 cm).

Envimoment
Block I Block II Block III
Parameters and Fallow Continious cropping Continious cropping

characters Previous . no

Previous . corn

Previous . sorghum

Fl(e) Fl(m) FI1(1) Fle) Fl(m) Fl(e) Fle) Fl(m) Fl(e)
Survival rate(%) 70.18 68.42 70.18 56.14 61.40 67.54 77.18 84.21 74.56
SSD succeed rate(%) 51.75 48.25 51.78 38.60 43.86 42.98 43.86 41.23 42.98
Flowering X (cm) 68.27 76.87 86.17 87.07 89.40 100.00 83.36 88.13 93.39
CV(%) 12.72  9.49 15.82 11.09 8.57 7.71 12.73 12.96 11.79

t-test c b a b a a c b a

a, b, and c: means with the same letter are not significantly different.
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Table 15. Survival rate (%), SSD succeed rate (%), and significant tests of flowering date of 3
sorghum selected-populations (depend on different plant height) under different

conditions of previous crops with high planting density (5 X5 cm).

Envimoment
Block I Block II Block III
Parameters and Fallow Continious cropping  Continious cropping
characters Previous . no Previous : corn Previous . sorghum

Ph(h) Ph(m) Ph(d) Phth) Ph(m) Ph(d) Ph(h) Ph(m) Ph(d)

Survival rate(%) 85.09 94.74 64.04 83.33 71.05 61.04 71.93 73.68 71.05
SSD succeed rate(%)69.30 76.32 27.19 64.04 57.02 33.30 54.39 38.60 20.18

Flowering X (cm) 99.43 84.00 57.42 77.59 73.74 47.71 70.57 66.75 51.83
height CV(%) 35.62 33.73 21.57 30.70 26.28 42.83 29.41 30.28 29.26

t-test a b c a a b a b c

a, b, and c: means with the same letter are not significantly different.

Table 16. Survival rate (%), SSD succeed rate (%), and significant tests of flowering date of 3
sorghum selected-populations (depend on different panicle length) under different

conditions of previous crops with high planting density (5 X5 cm).

Envimoment
Block 1 Block II Block III
Parameters and Fallow Continious cropping  Continious cropping
characters Previous : no Previous : corn Previous : sorghum
Pa(l) Pa(m) Pa(s) Pa(l) Pa(m) Pa(s) Pe Pa(m) Pa(s)

Survival rate(%) 78.07 56.14 71.93 74.56 63.16 55.26 78.95 63.16 71.93
SSD succeed rate(%)58.77 34.12 42.98 54.39 23.68 33.33 30.70 23.68 35.09

Flowering X (cm) 10.60 8.87 7.43 10.21 7.95 6.50 9.20 7.89 6.05
height CV(%) 35.92 42.43 30.35 37.31 50.49 53.14 39.91 39.20 38.53
t-test a b c a b b a a b

a, b, and c: means with the same letter are not significantly different.
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PR TSR H R B R 2 SSD R TE
B~ RIMERREERELE - F#IRE
15 o FESERTIE T (BARD Hith 1 & » LI Pl
(m) FIER S 94.74% » TIAERTER T X
(EEI) LLPh (@) BIEFRKIEE 61.04%
A4t SSD B ThER T S » HILL Ph (m) fREE
EEATEC EE T =5 76.32% » M LLPh
Q) EERAERTMERE R (BRI WETRE
THERINEZERS 20.18% » ZEBA o M
RS HREELEBMET » IPh (h) REAE
|ATENEET » EREER 9943 457 0
HAFEE ~ B~ &) BRENERRRI{EN
BET  SRESEERE M-

1R FE R H R R BFAE PR 2 SSD T
B RIAREREEZRELE > FFRE
16 o EAFEET » KERBHAITERE D
Pa (1) () HEEELE » SSD B EER
BifERERZEE (Block III) 4% » 2L Pa
O &R HAREEREIEKEHRER
LT MLRE ST IR A R BB AR TR o T
EEEERITENESET (Block I, # /78
) REHBEEEZREENE  WEHL
BREMEER c MEBRARIHE » HERRE
BEFEEERAUBEELR » XL Pa (s)
% K P FEPa (m) » TERTTER 2K (Block II)
I CV HEE A » A5 53.14% F50.49% .
IR RE A T8 R - IREEAERRR PR E
WEFFERGE  BFEREANERNG CVE
KRR o

ARABRRARGHEEERERNEE S
B MEBREEELEEEERE LY
% o 411 Ph (d) REEF &Rk (S EEE
PEAR) o T HE 52 MR R B AR Y BER AR
FAIEZR K SSD P 2R #H 3 & 1K o Kern and
Atkins (1970) EiEHIk S B EEHRTASB
SR . ) Pendleton and Seif (1962) th,
i3 5 e T K EC R AU A e v R R FIT AR

EMERKEZEE o Doggett (1972) 7RFaH!
B REMET EE RS 200,000 £/ha » {5
BZERERBRE®RBES - MHR B E
MEBRHEAFEEEREEZRT K » {HSSD B
RERGER  WAREERERTHEETK
B MR B SRS ~ 8BS ~ BETE
R B R B TR ER T 5 E5
BRPEHEERITER  MEKRHFHE
EEETPHERZH  EWLURREIETEE
BATERSHE

fra BAiiI RS R & RIT SSD E#FE
B EAERPEARMGEENERET » HIK
PR R B IRE T E RS RIS EE 95
HRINERIRE 76% - MKTEE ~ BHTEHE
2 B AP IR R R T AR A o T AR
BRREFERCBES R BRIERTER
WK ERHEAEEEER RS EARR
IR R RIS R I B » UEFE
BT ERINEES » HrReRRERRA
R AE PR FEEENSEESR - K
Bt > DL SSD YRIEHIE T » R ERGEHER
EH DIBCE BT R BB - ok
RIEFEAR/N R EH KRR BRI o
41 Martin et al. (1978) @7EH T KT HERL 5
HERREE R A > IR [E % E 1T SSD ¥ AR
e FEEBBELUEESHERME - KiEM
RigiEL 55% HEE  HENERCATS
HREE > MENERUEES T EERE
T RESEESHEHREBPTIEE © B
(1986) LA/NESHEAZ KH & (F, )IBEE A8 SSD 1T
HREEZTFHNAF,) HEBLERE
50% BUEEAATEEE20% LFIE ~ B -
WepE ~ EESHE LB RER » £F
B E/NER LA SSD AT 38 3 20V IR SR
&) o Cisar et al. (1982) DAFRZEHETT SSD ¥ »
FHE_ARABEHEFETREELRHES
345% o BfEMRE ~ SHER TN ES FHE
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Genetic Studies on Base Population of Sorghum

Cheng Chen, Ming-Shu Chiang and Chih-Dong Lin
Department of Agronomy, National Taiwan University

Taipei, Taiwan 106, ROC

To develop a set of germplasm in order to improve plants of sorghum, nine elite cytoplasmic
male sterile lines as female parents and eleven superior F; hybrids as male parents were made
cross in this experiment. Equal amount of seeds from each cross were bulked and carried out
random- mating in Taipei (TP) and Taichung (TC). The filial random-mating populations derived
from the random-mating were planted in Taipei for further experimental research and made
random-mating once more. Finally, the base population was developed sucessfully and had broad
genetic variation and suitable growth in Taiwan. Fifty half-sib (progeny of open-pollinated male
-sterile plants) and S, (progeny of unbaggedmale- fertile plants) families were randomly chosen
from the base population. Genetic variability of agronomic characters were estimated. All of the
agronomic characters did not exit inbreeding depression in this experiment, indicating they were
all due to additive genetic action. Plant height had the highest estimation of coefficient of vari-
ation value. The estimation of additive variance was greater than non-additive variance for all
traits in the experiment, therefore it is better to use recurrent selection for population improve-
ment. Heritabilities for S; families (broad sense) were slightly higher than for half-sib families
(narrow sense) by using parent- offspring regression and standard unit methods. Positive corre-
lation were found between days to flower and leaf number, stalk diameter and leaf or green
leaf number, panicle weight and plant height or green leaf number, while that of between plant
height and stalk diameter, was negative. Survival rate and SSD succeed rate for 5X 5 cm density
were two-fold larger than that of 3.5 X 3.5 cm. Nine sub-populations selected for different
agronomic characters were planted under environment of 5 X5 cm density without fertilizer
application. Survival rate and SSD succeed rate were higher for high-plant and medium-high-
plant sub-populations selected for plant height. Survival rate and SSD succeed rate in the block
without previous crops were higher than that in the block with previous crops of sorghum or
corn. This experiment indicated that the SSD succeedrate could be higher if one can control the

supplement of nutrition.

Key words: Sorghum, Base population, Cytoplasmic male sterility, Heritability, Genetic

variance, Phenotypic correlation, Single seed descent method.
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