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Research on the Genetic Structure and Heterosis of Zhengdan958
LI Hui-yong, WANG Li—feng, TANG Bao—jun, WANG Zhen-hua, et al.
(Cereal Crop Research Institute, Henan A cademy of A griculiural Sciences, Zhengzhou 450002, China)
Abstract: Zhengdan958 was a single—cross maize hybrid with high plant area in China, which characterized by

high and stable yield, multi-resistant, tight plant type and high heterosis. In the study, the agronomic character, family

tree and genetic structure from Zheng58 and Chang7-2 were analyzed, and the mechanism for heterosis in Zheng—
dan958 was also studied. The result showed that Zheng58 had 60% difference from Chang7-2 at 60 SSR loci. There
were 70.6% polymorphism in gene SSR loci, and more than genome SSR loci(55.8% polymorphism). So the variance of

function gene may be the one of major factor for heterosis in Zhengdan958.
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Table 1 ~ The agronomic characters in Zheng58 and Chang7-2

Bk Mmiem) BRI (em)  MEREOT) HEEREECN) i Al TR THIH (o) H()
Materials ~ Plant height ~ Ear height ~ Leaf number  Tassel partial count Grain shape Seed size 1 000—grain weight Growth period

*8 58 140 32 15 5 AR 7 PN 320 103

B 7-2 175 80 19 22 T ok A /N 255 107

T R EEA R DB BERL 5 APkl e (B0 T2 1H

Note: The numbers in the table mean the number of random 5 plants for each accession.

B 3 ~ 4 it R SRIBCAS S50 3 M R
CTAB ZARBUH 3L 4] DNA: FEM H e w4k 14
T A B R B AR 1.5 mL Y ELO
s SRIE A ZE M2 0.6 mL, 784318 2 (FEM 2 0.1
g 7EA) B O E T 65°CKIB H 30 min, KA It
FE R FHLIR S LU BUH B0 R AR =R,
EIMA SRR @ — 5 BV V=24 1), i1
H17E AT 10 min J5 2 20 20 min(8 000 r/min); f
WA/ MO FIEREA S —BOE T, A
PR — 5 T (V:V=24:1), IR 5 J5 550 20 min
(8 000 r/min), # FIEA Ry, v w5 AT 6
THEEA T — B0 A SRR (-20°C) 1)
SENE, IR A) W 1k — Bt Ia], SR 5 FHAS WA
tH DNA, JfH 70%19 CBEMPYE 2 ~ 3 U HUH DNA,
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(ddH,0)50 WL 9 1.5 mL .04 . A ARG HA R
UV=2550 2250 BE T |, I /> S il ok
0.8% Agarose IR E DNA B Fi . HUE 7 DNA
JERRR R 50 ng/wL AR MRS, 7E 4°C N7 %%
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(3 2), K AR5 R 43 X (ER 3).
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Table 2 SSR primers derived from gene
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Marker Site Polymorphism Gene name Gene products
phi011 1.09 = globulin1(glb1) JHRIE 5 1

phi083 2.04 I pathogenesis—related protein2(BGL2) BRAHCEE

phi072 4.01 & metallothionein1 SIEmEN

phi079 4.05 & glyceraldehyde—3—phosphate dehydrogenase1(Gapdh1) HrIhE -3 BRI
phi093 4.08 & ribulose—1,5-bisphosphate carboxylase, small subunil FEHm —1,5- MR ILRE
phi006 4.11 s catalase3 b AL

phi076 4.11 5 catalase3 UK Wil

phi024 5.01 7= opaque2 heterodimerizing protein2 SR RIRE R

phi085 5.07 = glutamine synthetase4 HWHEIR A

phi031 6.04 & purple plant1(pl1) MYB #%5% AT

umec1545 7.00 = heat shock protein3 PR

phill2 7.01 P opaque endosperm?2 By -2 A

phi034 7.02 b cytochrome P450 AR (0, R P450
phi065 9.03 2= phosphoenolpyruvate carboxylasel IR AR BTN R R PR AL Bl
phi032 9.04 P sucrose synthasel TEMEG Il

phi062 10.04 = male-gametophyte specificl HERCF AR S 2 1
umecl061 10.06 5 porin2 JKIEIA
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Table 3 SSR primers derived from genome

g i & 2 B i fir & 25
Marker Site Polymorphism Marker Site Polymorphism
phi109275 1.00 P phi423796 6.02 1
phi339017 1.03 75 phi452693 6.06 2
umel122 1.06 = phil23 6.07 w
phi002 1.08 75 phi299852 6.08 i
phi064 1.11 = phi328175 7.04 2
phi96100 2.00 # phi069 7.05 2
umcl555 2.02 s phill6 7.06 5
nel33 2.05 7 phi420701 8.01 &
phi127 2.08 75 ume1304 8.02 2
phil01049 2.09 7 phi233376 8.03 2
phil04127 3.01 T phil21 8.04 2
phi374118 3.03 7 phil00175 8.06 i
phi102228 3.04 7 phi015 8.09 2
phi053 3.05 s ume1279 9.00 i
phi046 3.08 2 phi448880 9.05 %
umel 136 3.10 2 phil08411 9.06 2
umel109 4.10 Pt umel277 9.08 32
nel30 5.00 7w phi041 10.00 2
phil09188 5.00 s umel 152 10.01 2
phi331888 5.04 2 phi059 10.02 i
umcl153 5.09 e umcl196 10.07 =
bnlg391 6.01 =
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PCR I F BlOmetra T1 % PCR 4% #E4T, )2
IR Z N 15 pL, 45 :50 ng #H DNA, 0.4 mmol/L
dNTPs, 0.4 pmol/L. SSR primers(forward and reverse),
0.1 mmol/L. MgCl,,0.5 U Taq polymerase (promerga) il
1 x reaction buffer(10 mmol/LTris—HCI,50 mmol/L. KCI,
1.5 mmol/L MgCl,).

K H Touch—down PCR 2% :94 CHIZE4: 2 min,
94°CAEE: 30 5,65°CIE Kk 45 s (FEAMEFRIBIR 1°C),
72°CHESH 1.5 min, 10 f§FF ;94 CAEE 30 5,55°CiR K
30 s,72°CHEM 1.5 min, 28 fEFF; 72 CHEMH 15 min,
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3 AEAR R RO E L AL 1, TEAIE 0, Bk
it 9.
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TEIEPIN SSR ARICH AT b AA e 22 25 O ik
5 70.6% , A4 1 AMIRICHEE 1 (glb1), 1 Al
KA (bel2), 2 it A AL Z i (catalase3) , 2 4~ BRI bE
-2 # H (opaque endosperm2, opaque2 heterodimerizing
protein2), 1 fﬁﬁ@ﬁﬁﬁﬁ(glutamine synthetase4), 1
S MYB F4 55 HF(pl1), 1 DL (heat shock pro—
tein 3), 1 &éﬂﬂﬂ@@%%lﬂ(cytoohmme P450), 1 A
SN B R R AL B (phosphoenolpyruvate carboxylase
1), 1 A EEME G A (sucrose synthase 1); %243 2 &Mk
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BOFEA & 29.4% , 145 4 JE A7 25 1 (metallothionein
1), HihmE -3- WR M ZUHE (Gapdhl), A% BKE -1, 5-
:@i@ﬁ?ﬁ{t@@(ribul%e bisphosphate carboxylase small
subunitl), HEBC A RF 55 85 1 (MGS1), 7K 38 1 25
(aquaporin)d§ . [HIETESEH L SSR ARicny i, H
A1 55.8%11 SSR 345,24 M FFTEZE 5 , L L Ik T2
N(70.6%) 55 A48 5
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