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Studies on Maize Germplasm Base, Division of Heterosis Groups
and Utilizing Models of Heterosis in China

Wang Yibo Wang Zhenhua - Lu LiXing
Wang Yengpu Zhang Xin Tian Zengyuan
(Henan Academy of Agricultural Sciences, Zhengzhou 450002)

Abstract: The proportions of Improved Reid and Ludahonggu in maize main germplasms commercial-
Iy used in China increased sharply during 1979 - 1994, while that of Lancaster decreased parabolically,
that of Sipingtou remained smoothly and that of other germplasms decreased significantly. Proportions of
the four core genmplasms had been up to 86.3% till 1994. During the Eighth Five — year Plan, the com-
ponents of the main hybrids identified and approved were: Reid and Lancaster(25.6% respectively) , Sip-
ingtou( 17.99% ) , Ludahonggu(10.7% ) . And the four core germplasms had been up t0 79.9% , while
their lines mainly used in breeding had been substituted with their improved lines adding a lot of other
germplasms. All these show that significant progress in maize germplasm improvement has taken place in
China.

The maize main germplasms in China were divided into five heterosis groups and nine subgroups ac-
cording to pedigree, combining ability, heterosis etc. Improved Reid, Lancaster (Mol7 and Zi330 sub -
groups ) , Sipingtou , Ludahonggu and others(lines from Suwan, lines from foreign h)'Bﬁds,lines_ from syn-
thesis, and other low latitude’s germplasms) . This study also proposed ten main models, sixteen sub -
models of maize heterosis utilizetion in China. Four sub — models are widely used. Three sub — models
have significant developing potentialities and four sub — models are declinig significantly. The utilization of
these models and maize germplasm improvement were also discussed.
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Lancaster B HATH BT LA TIR  AEHAMNEERD) ZE 19N ER AR AR S
86.3%, “NE"MEREFCA)TEXEE & FH694E & ¥ :Reid fr Lancaster £ & 25.6% , 0 F %
BALRLNE17.9%R 107%, HAME S 19.9% ATEETES Y ARERAH BT A
BHECAR G TAREEAHRAZRRBTALRK, '

REZEAZ B4R F HEAEEATERANS AT AEBAER AANZ
# 5 % B Reid.Lancaster( Mol7 #1 330 AN EH) W F L AL FH R T (Suwan St 2 & . H 4
HeftEHMERRARNNER)2AREA LEEEL 10REALXREANARX I6HF
BRA RPARTFHEALARS IR THRARL LA AR THAAEEL FAHAREN
RERFFIR#TT Tk,

X EX BHEAMR HAEEEH FXEBES

ORI, REEKBETH TIEEMNKRE KRN REERENT T RANHA,
EAREERTHAL ARROBEEME SRS HEFEERBLRHHT EXLR
RUHE, SRAERBSOEERY, SEREERAFTRHIAENREAXE" 4, &1
R EEXMREMAST, RAREBARAN EEHENE RSB ETENBIME, X
HESMEFRZIAFFARKBERMHE, EXEARNEABEMUR S, FEEN x BSMER
BRZAABEAETEAFREEAAFHALHNANIR, RE—RFIFR, RONREEX
FEMEBT T RBELBYL  SERREAAEN AN EZEA R L TREEXH
R RAZMELFHANETERL HEXBREFHRTHEES S

1 1978-1994 P B 2K A= AR R

FR1IAR,1978~ 1994 FREEKE T AXXTHRH AR ELBYE R .U R Reid RERH
1978 4F 0.7% 3% 1Bl 1994 4EAY 17.4% , 2B B E F#5% . Lancaster( ] Lan. )% Mol7 £ R
1978 4E44 10.9%3# INE 1986 4F49 34.0% , XLFE E 1994 4R 49 24.6% , | 330 % R th 1978 489
15.5%3H8 = 1982 4F 1Y 29.5% , XM E 1994 £/ 8.2% AN ERYWEAL T, KXKLBER
S Hh 1978 FFH9 9.4% PR E 1984 £ 3.5% ,1988 ~ 1992 SE7E 14.5% ~ 14.8% , F 1994 &£ L F
F17.9%. BFLRGEFEN 1978 £ 5 11.9% AGRERE, 1984 £ HE 12.8%,1994 £FZE
18.2% ., BSFREHERMEART (AERHE ERHF)ERAN IBEEEHEHNTRS
BoEI94 EFERESHNN 7.5%H 6.2%, DAKFRGHRH 198 FHN BA4HLLAE
1994 49 86.3% , HULAT L, RBA AR EANKZORRESTWBEIEFTHE.

£ HE 07 ' LEEFBRERAR R

Ll 1978 1980 1982 1984 1986 1988 1990 1992 1994
RTHEH 7 -2 21 26 20 21 21 27 25
W # (77 hnt) 8499 837.6 7453 WMT4 10134 12471 1246.9 1466.6 1232.1
SEFEAKHRZRERY 426 41.7 40.3 51.1 76.5 81.5 79.7 8.4 75.6
MH Reid RERE D 0.7 2.1 5.1 3.4 4.0 4.2 6.2 14.8 17.4
Laneaster &K & MolT K F % 10.9 10.9-  17.1 21.9 340 337 30.1 21.9 24.6

B330%E% 15.5 . 200 .. 29.5 20.0 14.1 13.3 11.5 9.9 8.2
HAXOABTRAFR% ’ 9.4 8.7 7.3 3.5 7.8 14.8 14.6 14.5 17.9
RFELRERFER 1.9 8.8 8.7 12.8 17.4 4.1 171 15.5 18.2
HEER % 21.9 18.0 10.6 18.6  14.7 10.0 9.8 9.2 7.5
GEWER% 2.7 3.4 217 19.8 3.0 99 6.5 7.7 6.2
MUKELEE® 8.4 505 61.7 61.6 7.3 80.1 79.5 8.6 86.3

B RSP R S R T RN S G 7 A E GER SR H# A T4
EFHERALEEE 107 b B L RZREBUG T A,



1998 ££55 1 1 X % Fl 4 MAIZE SCIENCE 11

2 PHERMFAARGHER

2.1 FEEKMAKRHIRHER

F2ERA AL HE22EFCGOEN IBNMAZLEHT) T ELETHE 234 MHB R
F, 4R Reid REFR 5 25.6%; Lan. REE R ki 25.6% , H 5 Mol7 M B 330 43514 5.1% 0
3.0% KB REASHIE 8.5%.9.0%; W FLRERL 17.9%  HPHKFE 16.2% : KRER L
10.7% .2 E 20.1%. BH T X B Reid\Lan. B¥L MKABRERWKHBIFE (4
19.9%)KERIFENHF, LN REEERATHEEMEINRLRE L 86.3% 89#
RATHEHNMM , EARENERTRERBL AXREMAE, BHTXKENEEMNE, X
AREMNFETREERNATELEM. R Red FEMIZHA, 2 TRE EKREHNE
FRARE. HETEREERMRARBYEE HEEMEFHRRBD THENER.
HRIBEMESER KECIFFARREMNEHNARD MIIEEHHEMR,

x2  NETHEATEECA)EHEBRERREER R

Lancaster F#i 7 AL WYLRER  JER

it p M1 Reid ) WA o
o, 0 -
A Mol7 £ % BIOXE RER "
. & REF E4it
o E Mol7 MKRE A3 MRE HE4 MUE
IX Al % % %% %o ~
% ¥ k1 4 ' % % % %
i 8 ¥ K %
fiﬁ;’ 0 8017 2137 88101252 2.5 7 8.8 15188 0 0 O 11.2 I3 16.3 67 83.8
SHBE 5 8532 3760 00 4 470 00 0 0 9106 2 2.42327.0 15 7.6 70 82.4
g EkiX ™0™ s ’ . ’ : : : : =
'::Ij;’ 3691l 1595 7.2 6 8.75 7.214202 1 1.4 2 2.9 6 8.7 19 2.5 50 72.5

£ i 11523 60 25612 5120 857 3.021 9025107 4 1.73816.2 47 20.1187 79.9

» RRTHRMEHINELERPRICA BN, X RN LR

2.2 FEEZEEKEMRMRHRER

b AL T EEXRR (R 2)EHM T L Lan. (Mol7 KRB ) BB Reid KL H .
HENWKAREDEOFER, S ARSI lan. REAEMETHEHREE THEOBE,
BRERBEEKL Mol7. 8 330.E28 MI4 . HF 3 ERMHMR R, FE T RXHFHEERM. &
HEEEKRRKEERT UMR Reid WWF L SERKABZAMBEAHLERBRAENHER, 5
“ARRIITL Lan. 2 2R KEASFUAHBRAITENHRE THEMAL,; U 478
AN NTHME Reid A SIBEEHN, WP LAEERANLR, Lan. AR RE TR,
HEeRILEANEN, BHFERKER T Lan. .M B Reid WP LB EMEEHFRI TN
FHR, 5 NA"H L Lan. (Mol7 F1 B 330) A E, KM A R AN RAE THENE.
HHRERHRARMBECAB A HEZL BN R A, FN -5 3 KSE R (N
Suwan . Tuxpenol) P& B FE A T 4™,

B Al W, T E TR P R R A R R R S HE S LIRS R, 1S
FHENNE,
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3 PEERERAREARGFHUS
3.1 SEkR
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UEE?;Eﬁ\ﬁ%EE%%‘»‘Jﬁ,i&ﬁiﬂﬁ%‘eﬁ'ﬁti‘ﬁﬂjﬁﬁﬁiﬁﬁ,Eﬁﬁs‘k‘&gﬂi%%o
3.2 ZFhBEERIS
NBEREREI. R Rd AMEEBNFHRENEHLLHER, RIBHEANA
T, £ 8 Reid F/f. Lan. 2R BEE1IE DL C103 x 187 ~ 2 R Mol7 J X FFILA Ohd3 &
FHBONCENTE U, —EEKA La. ARMBEHERER . MZARMALLEE, ER
'Tﬁﬁ*mﬁmiﬂ?ﬁ?ﬁ%ﬁﬂ%ﬁﬂﬂzﬁJ]‘ﬂf’ﬁ%ﬁ¢ﬂi%‘z1’tﬂ¥xa‘%o P9 3k 7% 4K B U X
HANMBEENTERT — M MRER, RADE 20BN LUK 9 T4 RARRLEN
GAMEENE., HEAEBMEERZ, 23 X RROTEES L i 2428, SLH A ER
KSR EETRE . SE R RBRE Suwan IECHRSEAMENAEHIE. B
HAREHSEEZH 4 KBRS R Reid.Lan. (135 Mol7 F1 8 330 W& ) . l0-F Lk ik K4

o

%3 hEIFEFTKHERAAERAS
1. M U . Lan Sk HE .Mk N, & Ve R R
. TS 2. Sz,
R R wE SRER Voa V508 VeV UER
Mol7 T B 330 i Ih¥ ik B i HE Tl

B73 Mol7 H 330 NRW B 9 gEass sy Suwznl Tuxpenol
02  Clo3 0Ohd3 ML K28 #03 X 183 Suwan? Bty
&0 24 Ohd5 ray) ®9w ®R205 %A F2-4 BRAAHY
MHEs T RUAT 1 57 E28 M4 %63 5C17 e
H80-1 Va3s B 322 FF310- 7 340 R4 # 818 L+ ¥ # 449
$79-22 R27-263 HA #i 515 71 360 FH3 #% 133 K16 Hea0s
a2z X7 H:32 H21 ¥E 360 WS9E 1843 8085 # MM
3 7 35 Vg 428 =27 #3408 BUP44 117 03012 9B
wsoo3 330 09 #5133 SL2166 BHHe He F N9
478 i 05 306 31413 SR 02 et il K# 46 837 # 201
F 58213 FH 134 B 411 M 741 71 341 107 i 052 5C12
# C8605 i 846 E30R  #Wse - fH22 Ws2106 &3 ET0
B8 2 1€ 3154 HEWM3 3337 1] 31
#S8-7 % CS46 w2 35 %17 B u PRk
815 1 485 BE 17 D#E?22 X2 P136 TR -17
832 F1 -] Ay 1735 P138 B34
iL 6107 Va3 M 446 H(HO1  HE84S-4 HEI-1 BEMS
906 K CR49 Hi1-8 444 £W|29 HRO
M4tz K554 & 2008 & 314 fepisen LS
K10 EHesn  RIH-2  HE9T
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BHRE FRZHEA AL 10 FEEEXA 16 B FRE, ERE 4. £ 16 HTHAF,B
WHEARZHTERE 4 7.3 B Reid B x MV LH BB Reid B¥ x WKL 78 Mol7 B R
x LB Mol7 THE x B 330 W, ERBELUFRMTFERE 3 M. B R Reid B x Suwan I
B ABE Rid xS oMETH MBE RedBEx A 30 WK, L L—E ZHEN Mol7 E
BxEEH ANV x HEHFEANAAAEER, BVLH « S MEEH SR
THEXxGAMEEHAAHEREEBEE M3 REFER, 1 Suwan x Tuxpenol . Suwan x ETO
ERrHEEAERE G RBIFHBFEZFA.

4 HPEHEXTIERRZLEABHARS

F ok # £ F £ Fd
1. % 1 Reid B x Lancaster BF . (R Reid 8% X Mol7 B8

1
2. %R Reid 8 x B 330 B §f
2. %R Reid B x W -3k 8% 3. M B Reid Bf x PPk Zefh L858
37 M Resd B x B K LT B 4. MR Reid BF x MEAZLH ML
4. % Reid Bt x HE RN 5. M1 Reid Ff x SM & T BF
- 6. MR Reid X ESHETH
6. Lancaster B¥ x b K407 8.Mol7 ﬂgx;ﬂériﬁﬁﬂmﬂi
O.Mol7 T B x K AKLIHI
7-lancaster B x JUE B 10. B 330 W x AL T BF
WY kBExILER u.MEun I#g; Jt;;:’#ﬁ
12. B 330 B8 x HE
O MoI7T FEEx H30TE 13. IEH%EF AT
lo 5’[":“‘1&Eliﬁx~bu ﬁ'x’ﬂl?ﬁf 14. pg“{"iﬁ X/Fuﬁ'ﬁﬁ

15.Mol7 ¥ 8f x & 330 L8
16, Sh 26T BF x 04 FRG Y BE

5 HAKFBEAIBRXGEA

HEEEXBEKARTEANRFAPHARE - LEBARTERIUR, ARE
BNESERRRILERGEAMETHNBEREM TR, FRAHRAEHRRA
AW ELAKEE. —BANERKLBRATERR, BELFTRFNHEHRIONE
HEP SRR, WAL E SHAFL WFLEH 330 RRERMUREMN . SMRETETHA
—HRBEERENA AN, I PI138 x 52106, 57 & @M T IR L, M NAx KK 46 %,
PEERE. MERHERATEARE, NRFEE, H b E, RSN AR 2E0
KRR ZBEN,

6 JLE#ENEIT®R

6.1 TEENE Reid Bf Mol7 ¥R . B B0 T W AL BHANNERAREASAESAAREL
R ER O RERE, MR SI7. A F 3. % 1B. A8 B HARE. FERFXHER
NkE . H 3R SI1I7TH, RAMERTRHPHES 525.M14.BUPM 5,70~ 80 FE R ELE
TR, AR BERZENEESE, M H#TRARR, AFECNBE ZH M, Suwan MR
EHR— B R AT AR, WRLE R, R MEAFE RN R, ETER Suwan % F
HOE R, AT RS R KM SR RORRYE, FTANTLHRAAERASHAEX
B, AT RS RCR .
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