th#E B 222 (Jour. Agric. Res. China) 45(2) : 147~155 (1996)

ML EMIEA S B (RAPD) @i 2%
R Bk ERES AL

B2 HIURS R ORS

HE  FRRFL0EZBFIIZEME | FRATE IR TR R ML RE - WHEE
B RESTEARRETRERMBEF] HXERE KHRESI8E » ER) #1T
FHRRSIHT - SISERE T FELUZ RS BA TE & RIME TSR L TTREME © Bbt - Mgt BIFTfY
BLREBREGETSRAN  FLTHRRENZHERIRESERETHS « BEBTE
BXFRH - SMARSERWALE » Fif418Z MRD fEA120.53~0.750] o DUKBE e
BUMEFRTAS 5 B R S R SR B A o MR RS B T S R A 18
ZBMHSERE T AR SRS B RABRE S o

RASEE - oK ~ BRSNS RN - BERRE - HEES .

FRMEESZEZAR » BRI EBEARETBIRMGEHERRER ERH - EHTE
BREERET » MRS ELHEERAE HEREMBEAMEAS (combining ability) #&EZ e
o ER—EAEARE LM - AJJHREFRWHE - AMFLBBET » EETRHBEEERERAR
MR Fi ERZHEEEDIRKRICS920 . S TREBEENNE - BESFMRINEIRERE
# (marker) TR > FEWFEEHENBRREZEMEREMBEANEREZRE o

FetafBiS (chromosome knob) HE(H BN BEHZETHERERERE T RMBREILEER
ARLE » HESBARRHERETHE F, FEESHOMHEBELNCS o 2RO EEREMNERE
» BEMBABHARUFRTIEEER (isozyme) FifllBZ BRRMEMKRERANEEES 2
REME o KERMDERE Z W Fohs SRR B [F) 2h SRS B R AT A 15 2 SR 1 SR B B A R R B P M S 1Y
FHRRPEFRAE S 215°020 o — SR 15 [F] 2 SRS e SR A 1K TR B B ) T RE SR BN 25 L AT A i s i
BEAD » BEREAREAERME (genome) H—/NE{D » REEEAREERRENETES BN -
EESHEIEBRBEGRETRE® - HEXMS » REBERVEEBREESEM (Restriction
Fragment Length Ploymorphism; RFLP) Z 4 FAZRYE BEAANERES » o/ T — 528 rsE
BRERE ™" » AL > Burr ef al., (1983) {2 ATFIARFLP HIE SIS R ISR FTh B
RERBEARD ZHE - FFA BN RFLP #ITZESHABRAA > BEEE RFLP aHs
BRRMEENRE  UEHESERREEESED » HREA F, RRZERSE S5

(21,11,22,23,9,33,24)

1. B B SR BR T E‘F%*ﬁ%ﬁ 1845 5% o
2. RFEVEIRERNE - HMWE Echir B
3. @iga‘%kéﬁﬁﬁhﬂﬁ?ﬁ&ﬁﬁ o Bt o
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HERERT RFLP #ZSRANSZERFERAEFENIER  BHRIRESEE  BHEKRE
B ~ APEESEE » AILERE RELP MABEIEME T AR RN TIEE HRHIFLE - 1985
FEHBBEBAENT—RAEREEKE (Polymerase Chain Reaction; PCR) REShiif2E <&
25 > Williams ef al. (1990) E#E—HRHAIUATARNBEREFIIERZLES | FRGHEHESR
» WG R HRBE SRS EM: (Random Amplified Polymorphic DNA; RAPD) o
AR E B H RIS R AR E R RS AR R TR B R R MB EIKRE - DR MERE
R ZATREME o JEAt - MBS EIFTE R BENREETORSN » FETHRECHZHEEESHES
EREHAE -

HHEEAE
CHEMERZFA

ZRBRAHSHENERAEEER M EERAE HRASE I EZ120 Ek B R R AT ER
PBEEZTHEBZR  HEZRAR - 4/ - REFREFBZIEEESHFMEL - A LRTEER
RETTXTPEREZ2EFH AN HERBRPR RATENSEEBREMNR AR ERSET » R
ERREREM S 2 AR (RCBD) » 3EELE » UBTHREH - AEMRERBEMEEIERR0
CHAT RSN B EITERTEFRYRER (BER) » BEMALAR? - RS EEHR

Griffing FHMIAI (PERME » TREHA) ZEEUMRET AN REHAE 2B
YT » A B — AL T SR FRAL & T B o

® 1. THZEKREZTRZERRTH

Table 1. Background of the seven maize inbred lines used.

Code Inbreds Pedigree Heterotic group”
P, B57 Midland
P. B76 (C131A X B37)F: X B37 BSSS
Ps H95 Oh43 X CI90A LSC
P, HCBSA?
Ps Mol7 CI187-2%X C103 LSC
Ps R98-13*
P, Ds1343*

“The pedigree background is unable to be found.
¥ BSSS=Iowa Stiff Stalk Synthetic
LSC=Lancaster Sure Crop

OLERRERIESBMET AN RMAFRREZSN

B ER7TEIKRERRETE S BRZTZRAZER R Doyle et al. (1990) Z /5 DNA » X
E OPERON ARIFB/ZALERERFY] (R2) BRI FETREERERRE - RIEER
WEEYE DNA 50ng ~ #%E5]F4uM ~ Tag REEER0.4 unit ~ ANTP £0.5mM ~ Tris-HCI (
pH=8.3) 50mM -~ Bovin Serum Albumin 250xg/ml > MgCL.3mM - ZHZ (denature) -~ Ei& (
annealing) BRIE{# (extention) ZiBEERFFESFIFLC -~ 0% ; 36°C~ 0B ; 74°C ~ 458 ; THOR
ZERERBERABMRBREBENTNZ ERIZRBERIIEAT —BERZBRE » XMRFEERE
MmE e
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® 2. BRMSITFZRFY

Table 2. The sequence of random primers.

CODE =3 CODE 5—3
A-01 CAGGCCCTTC A-11 CAATCGCCGT
A-02 TGCCGAGCTG A-12 TCGGCGATAG
A-03 AGTCAGCCAC A-13 CAGCACCCAC
A-04 AATCGGGCTG A-14 TCTGTGCTGG
A-05 AGGGGTCTTG A-15 TTCCGAACCC
A-06 GGTCCCTGAC A-16 AGCCAGCCAA
A-07 GAAACGGGTG A-17 GACCGCTTGT
A-08 GTGACGTAGG A-18 AGGTGACCGT
A-09 GGGTAACGCC A-19 CAAACGTCGG
A-10 GTGATCGCAG A-20 CTTGCGATCC

RCR RFERTSZIQREEYILIS.25% T » 4.8% C ZIRWEEMS% (Polyacrylamide Gel Electro-
phoresis; PAGE) BH#f® Hoefer SE 2503K{RBIRE70VIEEER TETEXMMEA /N » 3
Brant et al. (1991) FriRiiZ PAGE BUESRBEETEER » BEMEERUENBERMEBRS
ARZEE - PRSENZERBLE  WHHBARBESZERRER] - RERZARREH0 - L&
#EHRLL Modified Roger’s Distance (MRD) AR2RCVfEERIEE R RMZBEBRE » FiES
Z MRD MR0E1IZH » BERAFRRTHYMNEERS o

RIBEERT | FREBZBEKRERETEE —3M » XL Kendall and Babington-Smith
B2 Wallis A2 Kendall’s coefficient of concordance (W) ®3E{THHI o
EFRAHZBRRZAT

HHH_EAREBCOER S A BOE R TE S R AT B S R R M2 B MEER MRD & » BRSO
SRR ZERRIREEIMFE#IT Spearman SFHRAMAT o st » BR LRBOWIBFEEZ
BRRAMBEKREETIREDN (cluster analysis) - MREMZHEERE (1) HK 4

BEORFIA NTSYS-PC #$KES#E1T®Y » 447 /REB UPGMA (Unweighted Pair-Group
Method, Arithmetic Averages) ©

HREH S

HEERRITLL Griffing KA EERIRRET RS T ISTREA 1B 9 » B
R (R B TRERZ—BHEATREANKESIMES 2 RIgRREAE  AREST
T B RSB RS RN AT FHEH » Bl GCA J8SCA Z375HErT AR Mt se
BEMEREERERTS o ME—F R A — RS B S 320 S B & T U 2 s 551
B4 » B Z TR A IR Z 51T SN e 5 MR BB S 2 58 » DUEITHRBR e
PRE%ES RN AR Rtk 2 BRaY o
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Table 3. Analysis of variance of general combining ability (GCA) and specific
combining ability (SCA) in yield for the 7 X7 half-diallel of maize.

Source of variation df MS
GCA 6 31,632**
SCA 14 795%*
Error 40 278

MS(GCA)/MS(SCA) =39.8

** Significant at p=0.01

® 4 ERIXTZPLEZHETRERE —REE ISR A 1%0E

Table 4. The effect of general combining ability (GCA) and specific combining
ability (SCA) in yield for 7X7 half-dialle hybrids of maize.

SCA
GCA
P1 P2 P3 P4 P5 P6 P7

B57(P1) 25.58 34.17 5.05 —24.93 12.03 —9.77 —16.57
B76(P2) 110.28 —2.85 12.87 —13.67 —=21.77 —=2.77
H95(P3) 54.30 —4.45 17.61 —19.89 4.51
HCBSA (P4) 20.28 29.33 —3.67 —9.17
Mo17(P5) —11.18 —4.11 —41.21
R98-13(P6) —69.58 65.19
Ds1343(P7) —129.68

7B AR EE B T % B ) S (U SR o S TS SRS - R P 20 R 2 A | 7
BSTIE B 2SR BIHEHARS T88E R S Bt 2 B AT o ANSALRRS | RIS BRINIRRS » D ESCIEFH S
2 RN RORH NIHE PR TR S0 T S & R RS | PO R S DE LU AT 1 o SR B A
Rz o AABRSHE RS | T3 MRD Z#EF » H&Kendall’s coefficient of concordance
ZAERE W=0.15272 ; T3=3.05438 » Hi® T3 /h*31.41 (X?.0s) ¥% Ho #ER - EN& LS| 2AT
RSB B R — BT » BUTRRS | F R ERRI R » W B AT (S5 % AU AR T 1
B o MEHTEE R ISERF B 2 UM EMEE MRD 2 RER » 78 E 555 2 s
REN10.53~0.7520 o

AT 3 B E AR R R AR M % R M T IS SR RS » IR s
RAMRERBZATHY - RESEEESEIHENS D RE e TS R i 15 2 B s R
BEETT S BESI T ZAE RG] » L B57 (P)) ~B76 (P2) ~H9 (Ps) -~ Mol7 (Ps) ;EMU{ETIZE
RARTROVELRMNE - HO558 Mol7FEH LSC MMAESEE » RS REET » B76BR
BSSS MEEESEE - BSTRER Midland RARARCEIGHER » (XSBHBAN2EESR (H5, Mol?
) Z MRD £0.66 » MERBERSR (H95-B57, H95-B76, Mol17-B57, Mol17-B76) =z MRD Papiilh=]
0.67 ~ 0.60 ~ 0.67 ~ 0.67 » FKIILFRFS 1L FE AL RS E A0 T % U M B 18 2 S SR 08 B AT A R
PR NN B RAEESE - SR AFIE RFLP FARBZRERARF 12224339 ,
HeRITRESR RS A Al HIRLERT | 7R TSR ER A 4% 5 50 Rl SR P DA M R 43 2 o
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* 5. HAEKBERARMZ Modified Roger's Distance (MRD) BaHERE

Table 5. The Modified Roger’s Distance (MRD) and Rank for all
pair-group lines for the 7 X7 half-diallel of maize.

Primer (total) Primer (total)
Pair-group Pair-group

MRD Rank MRD Rank
P1-P2 0.55 2.0 P3-P4 0.53 1.0
P1-P3 0.67 12,5 P3-P5 0.66 10.5
P1-P4 0.62 5.0 P3-P6 0.65 8.0
P1-P5 0.67 12.5 P3-P7 0.65 8.0
P1-P6 0.71 19.0 P4-P5 0.65 8.0
P1-P7 0.75 21.0 P4-P6 0.69 17.0
P2-P3 0.60 4.0 P4-P7 0.67 14.0
P2-P4 0.57 3.0 P5-P6 0.68 15.5
P2-P5 0.66 10.5 P5-P7 0.68 15.5
P2-P6 0.70 18.0 P6-P7 0.64 6.0
P2-P7 0.75 20.0

T PR B R 2 UM AT IS S R B N TR S A R R B W T 2 P S S TS
DR BRI S M FTf4182 MRD HER - S5 S1138E1TSpearman BRI 2 k525>
HES—0.5746 (P=0.0064) B—0.4072 (P=0.0668) - EETf5E<Z MRD HER - FHRHEA AR
ZEFIRETHR - BUATH4 1889 MRD M5 » HEEM150.53~0.752 08 > Tl RELP ZElahestes
REZBIAAFS > Lee ef al. (1989) 52 Godshalk et al. (1990) k%= MRD {EEE S RI/#0.
479~0.824520.71~0.86[# » Melchinger et al. (1990a, b) Ll Roger’s Distance (Roger, 1972) f&
SURTRHE R B & 88 R 53 51 £50.31~0.68820.42~0.75 » Smith ef al. (1990) LI Nei’s Distance®
ERZRERE0.1~0.8 » £ T NI AR RILE » SARREBZRLL Roger's Distance SHEZitER
f120.28~0.56 » 2L Nei’s Distance FHEZIER/120.43~0.67 » Hs BB ARER T 4152 M
I SR BB A - HERIE T E R E NN RE . — » SRR AN EERESHRTEE LS
B BEERAEHE ? BERAESZRRER (B B HEESRET LIRSS ®
SEHEE SRR B8 FE A RRS | TR0 25 B 20 R M ik SR AR BRI 43 HH A T B R SRR £ 15 o S P S e o
BRENREZ— - BRHMERENEATIS » BB RS R TR EAE A 1 s B E A/ (
MS (GCA) /MS (SCA) =39.8) » ARSI S EBHEES 25 » FskEs
FILEBUA/NENS R RE B PIRAE » HERI T S AR RS MR 5 — R » TR = ity
BN RER M EESME T2 RBNERZ— » BHIEE (EAER » 1992) 7 ERERE—
RS2 » FTRERR LTS T E SR E B MRD SMB AR SIS HAHE &1 A A ERER
MEEEHENNREZS » HREEEEMENTEE DNA KBTS EE RIS (exon) 5K
TRIWFERS (intron) > MBEBERS SERTRBNEG » AT EEERERRUG RS
P MR EREEEEANNREZ— o b5 BRRBRATRZEES | TR BRI
51 fERTRRZ LIS | F A R S BRI SRR HE IR S R AR B 5 —
ATREIREA o

FRE DL LS R HA AT 0B A% RL T | FHTIE B A R TS5 % UM » ikl RFLP&HLE
PB REFAIT 98~ 99% ¥R ST BURHIRER Z AL A TS S B 2220 , BRI =I=RAPD {&HlE R
HIRE/ISR RFLP fH% o MK b —MEEE ] FResEsns MR —MH » ERaEHEEE
RAPD Z53#i/i\8 RFLP A5 - AL ZEEME » 155 RAPD £l s 2 A8 B o
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(B8 AR FEBR TR RIETS » B30 BREETALRIFIZER - BRI ERA N
TETRISHRIE » MREERCR I RE LR  MERZTHEAUS TS HZTREGIIRE - )t
B > EEFTIRE RIS UM ST AT O P RIS | IS » DO Sk WIS Hi 25 B 2RI
R R EHER S A R R RS » ERARAS OIS FRAE BN RET R
#ik - AR A ERE— SRR o
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Prediction of Heterosis with Genetic Diversity among
Maize (Zea mays L.) Inbred Lines Revealed by
Random Amplified Polymorphic DNA!

Shu Chen?, Kae-Kang Hwu® and Cheng Chen®

Summary

To evaluate the potential of RAPD-based genetic diversity in predicting the perfor-
mance of hybrids, the genetic diversity among maize inbred lines was dectected with
random amplified polymorphism. Modified Roger’s Distance (MRD) among seven maize
inbred lines was between 0.53 and 0.75 based on 88 bands using 20 primers. There was no
significant correlation between the RAPD-based genetic diversity and performance of
hybrids. Cluster analysis based on MRD was not also consistent with known pedigree and
heterotic group.

Key words: Zea mays L., Random Amplified Polymorphic DNA,
Genetic Diversity, Heterosis.
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