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QB5725 % RGCA 4 5.67%, & F L 4 A% B % QB5775(4.39% ). QB5721 ( 2.42% ). QB5722 ( 1.68% ). QB5744(2.29% ) #=
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Exploration and Analysis of Performance of Test Crosses of
Suwan-lodent Improved Lines in Maize Breeding
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Abstract: New materials are the basis and premise of breeding elite maize hybrids. This study was based on
the scanning with MaizeSNP50 BeadChip ( containing 60000 SNPs ) of the whole genome of 104 test materials
that included tropical/subtropical germplasms, temperate-tropical lines ( SI, PB, etc. ) , Reid, Lancaster and
Tangsipingtou groups, and on the analysis with R language package GAPIT of the population genetic structure.
Improved lines QB5721, QB5722, QB5744, QB5725, QB5775, QB5785 from SI( Suwan-lodent ) populations,
representative line HCL645 of lodent germplasm, and tropical Suwan germplasms QR273, ZH908 were chosen
as the materials, with Todent and 6 improved lines paired with 7 test materials from different groups to obtain
49 cross combinations, according to NCII design. Heterosis of the 6 SI lines was evaluated by RGCA ( relative
effect of general combining ability ) of grain weight per spike. Analysis of genetic structure based on MaizeSNP50
BeadChip scanning divided the 104 materials into four types: tropical germplasm, Tangsipingtou ( TSPT ) ,

WiE B 2021-04-27  EEIH#A:2021-05-10 ML HAEEA: 2021-05-26

URL: http://doi.org/10.13430/j.cnki.jpgr.20210427004

F—MEFEBTETT 0 EARIR LT RN, E-mail: xyguo0372@163.com

SBAFEVER : BREENE, DEE 7 10 R FoKEHE B Rl 5 805 %4 , E-mail : Chenzh907@sina.com

EETH : FRARPAIES (32060460, 31760387 ); BRHGF-H5 AA[(2018) 5629 J; B4R 14 (20184003 ); THFARHLIE (202102110036 )

Foundation projects: National Natural Science Foundation of China ( 32060460, 31760387 ), Talents of Guizhou Science and Technology
Cooperation Platform [ ( 2018 ) 5629 ], Central Guizhou Land Diversion ( 20184003 ), Science and Technology Research in
Henan Province ( 202102110036 )



6 FoPHZE . T2k Suwan Fil Todent IRE 2 H

L IR 5 B 1677

Lancaster, and lodent germplasm. The genetic distance was large between lodent group and other five types

of germplasm, and SI germplasm improved lines were clearly superior to Reid, Lancaster, and PB groups in

heterosis. Phenotypic analysis indicated that the range of RGCA of the 6 SI improved lines was between-1.62%

and 5.67%, and the range of RSCA ( relative effect of specific combining ability ) of the 49 cross combinations
was between-2.64% and 2.98%. The RGCA of QB5725 was 5.67%, higher than that of QB5775(4.39% ) ,
QB5721(2.42% ), QB5722( 1.68% ), QB5744( 2.29% ) and HCL645 ( 2.38% ) . These results may provide new

research ideas for the creation and application of tropical maize germplasm resources in temperate regions in

China.

Key words: maize; Suwan; lodent; yield; heterosis
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Table 1 Sources and groups of 104 maize inbred lines
Jrs ZEs Bl e s ZEs Bl PN
No. Material Pedigree Group No. Material Pedigree Group
1 ZHL908 Suwanl1 FE{A Suwan 39 QB5775 Suwan-lodent] CO F{A Suwan-Iodent
2 QR273 Suwanl1C11 FEA Suwan 40 QB5725 Suwan-lodent] CO Ff{A Suwan-Iodent
3 CML171 Pop51 BffA CIMMTY ||41 QB5785 Suwan-lodent] CO #f{A Suwan-lodent
4 S65 Suwanl1C11 A Suwan 42 QB5813 Suwan-lodent] CO {4 Suwan-Iodent
5 QBI191 Tuxpeno94 K Tuxpeno 43 QBH645 1 (QR273 x HCL645 ) x HCL645 Suwan-lodent
6 QB446 Suwanl x Mo17 Suwan-Lancaster| |44 QBH645 2 (QR273 x HCL645 ) x HCL645 Suwan-Iodent
7 QB572 QB48 x T32 Suwan 45 QBH645 3 (QR273 x HCL645 ) x HCL645 Suwan-Iodent
8 QB662 SEE 508 F2 Reid 46 QBH645 4  (QR273 x HCL645 ) x HCL645 Suwan-lodent
9 QB1018 SEE 222 F2 Reid 47 QBH645 5 (QR273 x HCL645 ) x HCL645 Suwan-Iodent
10 QB1540 QB506 x JIiHL 6 Reid-PB 48 QBH645_6 (QR273 x HCL645 ) x HCL645 Suwan-Iodent
11 QB19%4 (T32 x QR273) x QR273 Suwan 49 QBH645 7 (QR273 x HCL645 ) x HCL645 Suwan-lodent
12 QB2208 QB576 x QR273 Suwan 50 QBH645 8 (QR273 x HCL645) x HCL645 Suwan-lodent
13 QB2218 QB576 x QR273 Suwan 51 QBH645_ 9 (QR273 x HCL645 ) x HCL645  Suwan-Iodent
14 QB2229 QB576 x QR273 Suwan 52 QBH645 10 (QR273 x HCL645) x HCL645  Suwan-lodent
15 QB2232 QB576 x QR273 Suwan 53 QBH645 11 (QR273 x HCL645 ) x HCL645 Suwan-Iodent
16 XL50612 Suwanl x S611 Suwan 54 QBH645_12  (QR273 x HCL645 ) x HCL645  Suwan-lodent
17 CZ13 Suwanl x S611 Suwan 55 QBH348 1 (QR273 x HCL645) x HCL645 Suwan-lodent
18 QB1013 JoE 222 Reid 56 QBH348 2 (QR273 x HCL645 ) x HCL645 Suwan-Iodent
19 S611 Suwan1C11 FEfk Suwan 57 QBH348 3 (QR273 x HCL645 ) x HCL645 Suwan-lodent
20 ZHO05 D340 x B73 LDRG-BSSS (58 QBH348 4 (QR273 x HCL645 ) x HCL645 Suwan-Iodent
21 QB512 i)} 933 Reid-PB 59 QB1290 QR273 x B1189Z Suwan-lancaster
22 EY560 CML171 x S11 CIMMTY 60 QB1314 QR273 x B1189Z Suwan-lancaster
23 T32 Suwan1C11 A Suwan 61 QRY0 J106 x £k 7922 Reid
24 QB506 F1 9046 x 91-95 Reid-PB 62 QR200 SuwanlC11 A Suwan
25 QB197 PH4CV 75 5 Lancaster  |[63 WG646 Suwanl FE{A Suwan
26 PHBIM PH2KN x PH2KR Lancaster 64 QBH16_54 QR273 x HCL645 Suwan
27 CML172 Pop51 FfA CIMMTY ||65 5311 C103 x 187 Lancaster
28 M9 Tuxpeno94C1 Tuxpeno 66 QB408 Suwanl x Mo17 Suwan-Lancaster
29 HCL645 HCL503 x HCL646 Todent 67 ZH6218 K 72 Tuxpeno
30 QB39 Suwan1C11 FEfk Suwan 68 S01 KA PB
31 PHSAD JeE 508 F2 Reid-PB 69 PF 178 P18599 F2 PB
32 QB48 Suwanl1C11 FEA Suwan 70 S11 Suwanl1C11 A Suwan
33 e S122 Tuxpeno FHA Tuxpeno ||71  #EHP4 (HZS) gy I U3k
34 WG1990 T32 x QR273 Suwan 72 B73 BSSS Hf# BSSS
35 QB2182 (T32xS273) x QR273 Suwan 73 3% 319 P18599 F2 PB
36 QB2896 QB1018 x QB512 Reid-PB 74 Mol7 C103 x 187 Lancaster
37 QB5722 Suwan-Todent1 CO {4 Suwan-lodent ||75 A801 F1 9042/ ( J} 9046/Tuxpeno? ) PB
38 QB5744 Suwan-lodent] CO {4 Suwan-Iodent ||76 18599 P18599 F2 PB
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No. Material Pedigree Group No. Material Pedigree Group
77 Yu561 K 202 x 095 PB 91 PH6WC PHOIN x PHO9B BSSS
78 E 72 V59 x IRy Bk |(92 RO8 P18599 PB
79 Dan598 P18599 PB 93 SHEN5003 JeE 3147 Reid
80 W C ( Huangxiao162 x Zi330 ) x Tuxpeno Reid 94 T8 Cl A PB
81 BT Y I JEDUFEk |[95 478 C2 Shen5003 x U112 Reid
82 J1853 WP x Zi330 PEPUF-3k|[96 107 XL80 Reid
83 LH123 3535 Reid 97 LE3 C2 JEE 3147 PB
84 LH38 AR BSSS 98 H 330 Oh43 x Keli67 Lancaster
85 LX9801 Ye502 x H21 JEVOF%{[99 67 CIMMTY ik CIMMTY
86 MO3 X1132Z Reid 100 QB1545 QB506 i 6 F2 Reid-PB
87 M54 Cl1 X1132Z Reid 101 GH368 SuwanlC11 FEfA Suwan
88 %22 AR Reid 102 PH09B PHP38 x PHHBY Reid
89 N C103 x 187 Lancaster 103 QB5721 Suwan-lodent] CO B4 Suwan-lodent
90 PH4CV PH7V0 x PHBZE2 Lancaster  ||104 A 58 % 478 25 5tk Reid
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Fig.1 The population genetic structure
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Lancaster fil Todent ff i, Hi AR B0 E A =2 AL PR B YE B o4 0.112~0.311, Lancaster 2R B N 119
Z 19 9 T32  HZS \PH4CV M HCL645; o st tEHiE iR/ (0.112 ), FRaly it o ) A4 8 Fre K
HCL645 J& T #8 [1) Todent F BT HE, J2w IR (0.311) 5 AR RFIAR] 5 (21 B 5 F R 0.332~0.426,
FE A B DKS17 BYEA, BA B2 GCA & B0 B FP BT 5 3% 1U-F- Sk i 8t 4% 10 25 5/ (0.332 ), PB
PhA 22 S5 FF o Lancaster SR EEAFE Mol7.  ZRHF 5 Reid ZEHf 1935t 14 BE 25 5 K (0.426 ) 5 Todent
PHACV Sz it R 28\ D1798Z Bt R A F1 PB A5 Hiflh  ZEHES HAL 5 20 5T A 5 A2 1 B B 505 Py R ot
RN 5 Reid P BT M AL BE B AR o 225 UL IR IA H]
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Table 2 Genetic distance between and within populations

¥ Group Lancaster Reid PB PEPUSF-Sk TSPT Todent PR Tropica
Lancaster 0.112

Reid 0.415 0.263

PB 0.368 0.426 0.189

Y5 DUF-3k TSPT 0.342 0.412 0.386 0.164

Todent 0.398 0.389 0.372 0.388 0.131

PUFFIR Tropica 0.376 0.416 0.378 0.332 0.341 0.311

22 HERBEFTLE K % QB5721.QB5722 Al QB5785 ) JF 1€ 1 78 Fil )&

PIEBURC A 1 PR Y 6 7R AR R 69~71 d, H 7 QB5721. QB5722 Lt QR273 1Y JF 4E

% (QB5721.QB5725.QB5744,QB5785.QB5775 il 6 d, [t HCL645 JFAE I 2 d; QB5785 HIFFAE 5

QB5722).2 iy #HF A i A 22 £ (QR273 FI1 ZHL908 )  HCL645 A 24; Bt B £ QB5725. QB5744 £l QB5775

F11 57 Todent B 5t 55 22 HCL64S #4722 5 HHH]) 2 80 18 kv FITREASE /=5 14 9 BB 43 931 R 168~190 em Fil 62~

YosE . FFACHI IR BUAR GRS R (R 2 K 3) % 80em, 5 QR273 MR AR A 24 ; B &R QBS721,

B, B K &R QBS725 W FF A6 11 5 QR273 U FF A6 1 QBS5722 #k = A1 AR AV 5 43 5l & 120 cm A1 135 cm,

(75 d)#H24; QB5744 1 QB5775 HIFAELI 9 72d - 35 cm H1 40 em, bt HCL645 bk & FRE 47 & H 1K
f74d, LQR2I3 A IFAE W 3 B 3 d I 1d. Bk QBS5785 5 HCL64S Ak = AR i AR —25,

80 3

i T

L n
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62 E 1 1 1 1 1 1 1 1 J
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Fig.2 Flowering stage of Suwan-lodent lines, Suwan and Iodent lines
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Fig.3 Plant height and ear height of Suwan-Iodent lines, Suwan and Iodent lines
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LT DA BHHEC A A F,, G54 P 5 Y PARER B 3
RUBHRMT 6 I3 R R AL A IR0V AE, 2 3 F1H
(A2 6 A3 R RS AR o 1) — R & AT

ROWVAEFN 49 AN ZSC 20 BRI S ARV AE, 2553
KB, 6 1375 WM K A1 RGCA ) -1.62%~5.67%, 49
DIRAZH A B RSCA N —2.64% ~2.98%., Fi 3Lk B
Z 11 QB5725 [ RGCA 4 5.67%, = T H: 4 3k R
AR QB5775(4.39% ), QB5721(2.42% ), QB5722
(1.68% ) Fl HCL645 (2.38% ), Ay B -4 1] 1 py
K Suwan Fp 2 K Todent 1 i 78 7 52 B Fh 42
HEFRIS AR

R3 61 SI ZRFARBHE—RE A NEXKE 49 M RZTASHHRES NENBNLE
Table 3 RGCA of 6 SI line parents in grain weight per spike and RSCA of 49 combinations

FRIRTE A TSROV (B ( % ) RSCA

AR —JBHC A IR ROV AA (% )

Parent RGCA M03 T1932 £ 72 ¥ 58 PH6WC  PH4CV BA702
QB5721 242 234 0.98 1.87 0.16 121 1.08 241
QB5722 1.68 244 2.69 1.23 0.98 2.11 0.21 0.64
QB5744 229 ~1.89 1.62 0.42 122 1.62 ~0.42 122
QB5725 5.67 122 2.98 1.01 ~0.14 121 0.98 4.68
QB5775 439 1.98 2.84 247 -1.85 ~0.92 1.59 121
QB5785 162 2,64 192 121 0.64 1.63 0.61 ~0.64
HCL645 2.38 2.25 0.84 102 ~0.04 1.18 2.04 ~0.95

RGCA : Relative effect of general combining ability, RSCA : Relative effect of specific combining ability

232 FEEMIk ik — % Suwan-lodent X K
ZRUERROTENT, ST 49 NS4 Fy #EA T 5
FH (] 20 & %5 28 IR A 77 it (3R 4) FIRR LR IRIN 2
2 TR, 238 4H 4 QB5725 x T1923 (Y P AR -2 7
1ol 764.86 kg/667 m, HL X R KR B 958 14 7 13.77%,
PR R e FLUR, T KU D 1 2 A 2 ) 2
QB5775 x T1932, QB5744 x PHACV . QB5722 x T1932.,
QB5722 x BA702 ,QB5744 x BA702, F= UK 4351 M

731.95 kg/667 m”. 710.65 kg/667 m’ . 694.62 kg/667 m” .,
690.61 kg/667 m’ . 688.67 kg/667 m’, L Xif H& 4 = /3
BN 8.87%, 5.70%, 3.32%, 2.72% 1 2.43%., AL,
Suwan-lodent Ff F1 24 2 2 54 K Reid . Lancaster F/1
PB BREIL A AR . X — &5 5 B RN S
(#4806, YD819 FIZ: % 5775 5458 &2
RS HARK  E = PR SRR Bz ) A
W&o



1682

N7/ i

A = 22 %

x4 FEHAR 10 BHRZTEHETE

Table 4 Yield of top 10 cross combinations

o g Pk 2 oy
Number Combination ( kg/6'67 m') (%)
Yield +CK
1 QB5725 x T1932 764.86 13.77
2 QB5775 x T1932 731.95 8.87
3 QB5744 x PH4CV 710.65 5.70
4 QB5722 x T1932 694.62 3.32
5 QB5722 x BA702 690.61 2.72
6 QB5744 x BA702 688.67 243
7 QB5744 x T1932 685.61 1.98
8 QB5721 x M03 681.35 1.34
9 QB5725 x BA702 675.91 0.54
10 QB5785 x M03 674.5 0.33
CK (#8501 958) 672.31 —
3 g

IR R LY R Mo DX i st % 36 Ak, andi
HEAEAE D) A= Wb A R v B BRI, S — A ]
TR AR . P B Y b DX e = 3 1 2 32
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RS2 ) 5 1 A B b 5, LA sl /D B0 ol o ' J) 109 £
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