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Analysis of Grain Dehydration Rate in Different Maize Heterotic Groups

GUO Jin-jie,ZHAO Yong-feng,ZHANG Dong-mei,ZHU Li-ying, HUANG Ya-qun,CHEN Jing-tang
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Laboratory for Crop Germplasm Resources of Hebei ,Baoding 071000)

Abstract;In this study, we used drying method to research the grain dehydrating rate of 170 maize inbred
lines,a genome-wide scan was performed on the material by using 210 pairs of SSR markers covering maize ge-
nome ,and the population structure of these materials was revealed by Structure V2. 3. 4. The main results were as
follows ; The clustering analysis showed that these maize inbred lines could be divided into 5 heterotic groups which
were PB, Lvdahonggu (LRC) ,Reid,Lancaster and Tangsipingtou ( TangSPT) group,the grain dehydration rate was
striking difference in different inbred lines, and it also had significant correlation among cob and grain moisture con-
tent. Grain dehydration rate of 20 inbred lines were screened out with more than 1% ,and grain moisture content of
10 inbred lines were obtained after pollination 40 d with below 21% . 170 maize inbred lines could be clustered into
5 sub-groups. On the basis of known pedigree information and breeding history of these lines, the five sub-groups
were denoted as Lancaster, Reid, TangSPT, P group and LRC. Reid had the fastest average dehydration rate
(0.92% )40 days after pollination among them, the others in order were Lancaster 0. 85% , LRC 0. 82% , MIX
0.80% ,PB 0.76% ,TangSPT 0. 56% . The objective of this experiment was to study the characteristics of grain de-
hydrating rate of different maize heterotic groups and to select the excellent inbred lines with fast grain dehydrating
rate ,and to providing the suitable maize hybrids for mechanization.
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Table 1 The name and pedigree or origin of 170 maize inbred lines

A2 EpE T4 ESiLE Sl 75 EEEEAN IR
D Germplasm identity Pedigree/Origin D Germplasm identity Pedigree/Origin
1 P25 FENTAE R 17 $899 EENTA R
2 R25 FENTAER 18 XF117 TR R
3 k977 RHEATESR 19 XF134 FHENTER
4 619 EENTER 20 La2 -4 FHEER
5 R98 EENTER 21 e i3 KEMAER
6 DMO7 REMER 22 DH864 KEMAER
7 D33A KHEMER 23 DH854 KEMAER
8 953 FHEMER 24 DH1049 KEMAER
9 Lo415 FENTAE R 25 DH869 KRR
10 Beck E A R 26 W668 LA R
11 731B REMER 27 P138 KEMER
12 BM EENTAER 28 697 FENTER
13 DHI138 FEEMER 29 Maxa EHETAE R
14 D1139 FKEMER 30 5032 KEMAER
15 D20 EENTER 31 CN104 FEER
16 3335 A R 32 SCl1 -1 LA R




1 RN AR R L SR B K TR K 53 A 41
x1(£)
75 HACR AR TR AR s HAC R AR ES RS/
D Germplasm identity Pedigree/Origin ) Germplasm identity Pedigree/ Origin
33 17564 FETE R 73 B76 e E A TT Rl BT
34 R31 FEMER 74 Sgl533 ESEFASIRIU
35 2FACC F [ M 5 75 W2H03 K AT
36 LH127 5 [ A R 2R 76 802 E MR
37 LH162 ESERuRnEL LS /AFS 77 cs21 EITES
38 RS710 F A F A 5 78 SC -9 EIRER
39 SG17 S R AR R 79 R150 E MR
40 207 5 [ AR AR 80 ¥9961 EINES
41 6103 ESEPuRTEL LS /AFS 81 68122 EIREN
4 1B014 ESEPuNTR EFSTAES 82 B4 322 EISES
43 WIL900 5 E i s R R 2R 83 196 EEISER
44 L127 ESE PRI LS /AFS 84 si IR
45 L135 E SR R R 86 i 109 EIER
46 PHJ33 5 i s A R 2R 87 GY3 HENR
47 PHM10 ESERURLEL LS /AFS 88 DF32 IS
48 PHNS2 E R R R 89 DF27 EEIER
49 PHP55 5 E 1 A A 2R 90 ys06 ENR
50 PHR62 ESERuRnEL LS /AES 91 468 -3 EINES
51 LH194 ESEPuRTEL LS AFS 92 757 EIER
52 PHG86 ESEBuNTR LA STAES 93 98F1 E MR
53 PHW20 5 [ AR AP AR 94 Los -6 EITES
54 6M502 ESE PR LS /AFS 95 & K IR
55 PHT22 E I SR R R 96 SC30 -1 EINES
56 Wéda PSS 97 1610 EITES
57 Ms71 FEAFFFT 98 1473 EIREN
58 W182bn ESEPATIRL U5t 99 % 1495h EIER
59 A619 FE AT 100 S311 HNR
60 Va26 FEAFF T 101 E588 EIREN
61 Mol7 FE AT 102 E601 EEIER
62 BY5 FEE AT 103 i3 014 ENR
63 W9706 ESEASIR U 104 E] EINES
64 B100 ESElATIR il 105 d140 EIER
65 M101 SEE AT 106 7236 EINES
66 N68a PSS 107 433 -7 EINES
67 B37 ESElASIRA U5t 108 %971 EIREN
68 A679 K AT 109 SC24 -1 ENAR
69 B394 ESEFASIY 110 w238 EITES
70 M22 FE AT 111 R1656 ESISER
71 X0P2 FEATTFT 112 698 -3 FE R AL FR
7 A554 FEE AT 113 139 -21 5 [E 2 e A i &
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1D Germplasm identity Pedigree/Origin D Germplasm identity Pedigree/Origin
114 PO07 KE AR 142 ’21-3 R PR A B
115 Y223 [ A ik 2 143 HHFPY 3 SIS
116 M101° KEFAFE R 144 806 A 1688 x FH
117 P167 K A2 FR 145 F1598 OH43H3 B &
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122 9058 KE AL R 150 52106 1075 x 3 106 x ¥4
123 18 -599 R ZAT R R 151 200B 19330 x 187 -2
124 599 e E e ik & 152 #9046 L 5003 x £k 7922
125 w137 RE AR 153 B97 BSCBI(R)(C9
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135 D88 LR Tl 163 22 71 340 x £28
136 E200 et 164 % 928 - IIRES
137 928 JEDYF- 3k 165 H21 HR Y x H84
138 926 JEPYF- 3k 166 AHUI 5 73 - 1
139 w172 25 A 167 AHU4 2105 (K 38)
140 L-1 o [ ST 168 AHUI1 (P53 x ETO) x P53
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Table 2 Combined variance analysis of the grain dehydration rate about 170 maize inbred lines

K A BT Y5 F{y P
Source df SS Mean square F value P value
4EY Year 1 0. 1058935 0. 1058935 0.91 0. 3400
%2 % Lines 169 54. 3500270 0. 3197060 2.75 <0.0001
ICRER 18] Time 3 764. 5456911 254. 8485637 2192.52 <0.0001
# X Repeal 1 0. 0630744 0. 0630744 0.54 0. 4615
0y x HZEFR Year x lines 169 16. 4231691 0. 0966069 0.83 0. 9382
A 327 x BURERT ] 507 242.5933724 0. 4756733 4.09 <0. 0001
Lines X time
FEGY x A F x BURERT i) 507 194. 8032040 0. 3797333 3.27 <0.0001
Year X lines X time

K3 1M BEXREBREFHIKENEEFTEDW

Table 3 Combined variance analysis of the average grain moisture content about 170 maize inbred lines
Kl A BT Y197 F1H P1{i
Source df SS Mean square F value P value
A4y Year 1 2392. 996 2392. 996 394. 39 <0. 0001
%2 % Lines 169 40297. 821 237. 046 39.07 <0. 0001
HCRERS 18] Time 4 1438160. 406 359540. 101 59256. 00 <0. 0001
#H4Z Repeat 1 0.198 0.198 0.03 0. 8567
oy x HZZFR Year x lines 169 4865. 936 28. 623 4.72 <0. 0001
A 32 F x BUREHT ] 676 24533. 902 36.079 5.95 <0. 0001
Lines x time
Ay x HAZFR x BURERT ] 676 12789. 965 18. 699 3.08 <0. 0001

Year x lines X time
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Table 4 Correlation analysis for grain moisture content,dehydration rate and their correlated traits

. 40 d i 50 d il 40 ~50 d 40 d FHE 50 d P 40 ~50 d
Pk wr R i gl L R N e
e \H Bk Bk oL . Ji K FrK R B FRBOK R
rait

40 d CMC 50 d CMC 40-50 d CDR 40 d GMC 50 d GMC  40-50 d GDR
A4 NH 1
40 d i FKR 0.262* 1
40 d CMC
50 d fhEoKeR 0.14 0.601 ™ 1
50 d CMC
ik CL —0.024 0. 001 0.158* 1
fHrkl €D 0.223™  0.222*  0.299™ 0.155* 1
40 ~50 d Gk =R -0.017  -0.034  —-0.798** -0.193* -0.240* 1
40-50 d CDR
40 d FRLEIKER 0.193*  0.597* 0.630™ 0.172* 0.308™ -0.330* 1
40 d GMC
50 d FRLEIK R 0.115 0.462*  0.820™ 0.253™ 0.305" -0.667* 0.756 ** 1
50 d GMC
40 ~50 d FHRIEKHER 0. 082 0.091  -0.401* -0.154 -0.052 0. 568 ** 0.181" -0.506** 1

40-50 d GDR

*FIRTE 0. 05 K L B EAG; ¥ FIRTE 0. 01 K L B EHE

* indicated significant at 0. 05 levels, ™

indicated significant at 0. 01 levels, NH; Number of husk,CMC ;Cob moisture content,CL:Cob length,CD; Cob

diameter, CDR : Cob dehydration rate, GMC ; Grain moisture content, GDR :Grain dehydration rate
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Fig.1 Population structure of 170 maize inbred lines
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Fig.2 The average grain moisture content at different pollination time of five heterotic groups in 2012 and 2013
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Fig.3 The average grain dehydration rate of two

years among the five heterotic groups
2.6 JEFUEBEEIN T FR & KRN FHIM
KIERBUEFESH
XA R I AR HEA TR AT 22 5T B, B

R 6 2012 £F 2013 FWHKE FHRIAKEHERTF 21 %2MBEZ R

E IR LL B B ] B 1R 2 ok e 2 RoR 3

B3 530 5 HoAtl 3 AN B 3 N HE ] 25 5 3, 22 R At

RERRE P 2 TR S K R AR A, PR B 5 PO LR
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Table 5 Variance analysis about the kernels average grain

moisture content and grain dehydration rate

among five heterotic groups

SR EIRE(% )

The average

SR A (% )

The average

AT LS

Heterotic groups

moisture content dehydration rate

P #f P group 54.2204 d 1.3636 a
i f Reid 53.0722 ¢ 1.3970 a
i€ K414 LRC 53.1579 ¢ 1.3829 a
JE U3k TangSPT 50.3679 b 1.3974 a
2 RETRF Lancaster 48.4513 a 1.5637 b

BRI A F PR RTE 0.05 KT 2R 5E

Means followed by different letters within a column are significantly differ-

ent at 0. 05 levels

I I FhL & 7k ZR AR R F AL 7K R R IR E K
TR BFIR
ARE I 170 1 A sE &, AR 10 4y A
A% % W182bn, RS710, W64a , 1127, 1135, PHP55 |
LH162 98F1 B37 697 13K i -4 1 75 7K AL F
21% (2 6) . PIAEFRBIAEFEIRT 1% 1AL
%20 0y, B A1 953, W499 1610, A 22,3335,
A619 La2-4 Z31B .468-3 F} 9046 . E601 .698-3  F
32 9058 i 9-21 1135 200B 7 014 802 . J)i% 1611
(£,

2.7

Table 6 Lines with grain moisture content at harvest lower than 21% in 2012 and 2013

HEZERAH 2012 FFFREKFE(%) 2013 FFREKE(%) || AZRAH 2012 FFREKE(%) 2013 FFREKE(%)
Lines name GMC in 2012 GMC in 2013 Lines name GMC in 2012 GMC in 2013
W182bn 14.01 11. 66 PHP55 17.82 18.99

RS710 15.03 14.18 LH162 16.31 19. 14

W64a 15.92 15.79 98F1 15. 44 20. 66

L127 13. 80 17. 46 B37 18.47 17.10

L135 17.30 17.61 697 19. 63 20. 88
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Table 7 Lines with grain dehydration rate after physiological maturity higher than 1% in 2012 and 2013

FZERAPR 2012 S TR R (%) 2013 4FTHRBUKER (%) | HALRAFR 2012 SFTRBUKHER (% ) 2013 4 FRBK AR (% )
Lines name GDR in 2012 GDR in 2013 Lines name GDR in 2012 GDR in 2013
W499 1.13 1.91 953 1.26 2.37
#B 32 3.33 1.15 E601 1.20 1. 19
1610 1.01 1. 69 698-3 1.24 1.15
468-3 1.29 1.22 A619 1.21 1.29
3335 1.13 1.37 F1 9046 1.36 1.20
#5 22 1.28 1.67 1§ 9-21 1.13 1. 11
La2-4 1.30 1.24 200B 1.95 1.07
9058 1.37 1. 11 731B 1.36 1.23
014 1.88 1. 06 L135 1.36 1. 10
5 1611 1.61 1.01 802 1.04 1.04
3 it KL G KR, BG40 d BN R R] AN [ 25 P 78

AHIFSE A A KR 2% 1 B G, oA 23 i 3R
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