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Analysis of Breeding Potential of Maize Germplasm Derived from
Tuxpeifio with Introgression of Reid-Lan.
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Abstract: One inbred of maize Reid-Lan. , and 6 inbreds of maize RLT ( Reid-Lan. x Tuxpefio ) were
selected for testing, with 5 representative inbreds derived from 5 different subgroups as testers. 35 hybrids
obtained from crossing the 12 inbreds by using the NCII genetic mating design and grown in Guiyang and
Dejiang of Guizhou province were evaluated for their yield-related traits, and the 12 inbreds were evaluated
by using the gene chip Maize SNP50 containing 60000 SNPs, in order to enhance the utilization potential of
Tuxpefio and to take advantage of the genetic prepotency of Reid-Lan. germplasm in breeding. The results
showed that the inbred QB2539 derived from RLT had the highest GCA of 7.28, which was higher than that of
QB662 derived from Reid-Lan.. The genetic distance ( GD ) value between Reid-Lan. germplasm inbred QB662
and QR273 was 0.3689, and the GD value between Tuxpefio germplasm inbred S122 and QR273 was 0.3554,
whereas the GD value between RLT germplasm inbred QB2539 and QR273 was 0.3732. Hybrids from the combination of
RLT and Suwan germplasm were the top three among all the 35 combinations in regard to yield, among which QB2539 x
QR273 had the highest yield, with a 29.66% increase over the CK of Qiandan 16. These results revealed the potential of RLT
germplasm for wide use in maize breeding, and would provide some new improved methods and material support for maize
germplasm innovation.
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QB1018,QBY48 ., QB1013 >k H 4% 222 ( Reid-Lan. );
QB1064 3k [ 4% F 508 ( Reid-Lan. ) ; QB576 % H
Suwan i T32 x QB48; % S122 3 H % L A F,
J& Tuxpefio FiiJii

x1 TRBEZRAMRIERES
Table 1 The pedigrees of different inbreds

[ERER R e
Inbred Source Subgroup
QB2532 QB932-1 x QB1009 RLT
QB2539 QB662 x Ak 145 CO RLT
QB2580 QB1018 xE ff RLT
QB2852 QB1064 x % S122 RLT
QB2565 QBI1013 xE ¥ RLT
QB2635 QB948 x E #if RLT
QB662 JEE 508 Reid-Lan.
QR273 Suwan1C11 Suwan
QB2218 QB576 x QR273 Suwan

5311 I B TR B Hb 7l
M9 Hig 95 Pop.28, K IET
Shuang M9 Amarillo Dentado
18599 78599 PB #f
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Table 2 ANOVA of different traits and combining ability
N
5iH N g TR TEATEL ﬁm& Lii:li . *fiﬁé\#(ﬁ 7N et
Item Plotyield Far length ' Ear Ear row Grains bald Grain moisture Pl.ant ]?ar
diameter number per row content height height
ear top
4 Repetition 0.63 0.50 1.39 0.12 0.24 1.13 4.40 0.33 0.52
LRI 323" 8.12" 10.08™ 518" 19.617 496" 2727 408" 2.80"
Genotype
§7873 22.39" 55.72" 5.53" 22.40" 1558 28.73" 45437 49.01"  220.19”
Environment
IRBE x A 8.517 432" 1.00 2.03" 1.68" 2717 1.84" 250" 2.05"
Environment x
Genotype
Pl 58.75" 13.60" 31.24" 19.12" 15777 16.92” 10.117 20.18™ 10.92”
P2 10.46” 6.417 13.02" 24.66" 13.87" 6.01" 2.83 3.49” 2517
P12 1.64° 1.89™ 1.62 223" 0.84 1.05 091 1.68 1.947

P1: BRI GCA BV J5 2% 5 P2 B ZR 1 GCA RN J7 2 5 P12 el A BRI 19 SCA RbiJr s b "Rl ™ 435I 3m & Ab BRI 7E 0.05

H10.01 /K L2557 B35 T 1]

P1: Variance of the GCA effect of the tester inbreds, P2 : Variance of the GCA effect of the tested inbreds, P12: Variance of the SCA effect between

the tested and the tester inbreds, “and " indicate significance at 0.05 and 0.01 levels, respectively, the same as below

x3 IMXFE—REEHFSTHRES HURE

Table 3 The effect values of GCA and SCA for plot yield
ES%N ACA Male
Female QR273 QB2218 5311 % M9 Shuang M9 18599 GCA(P1)
QB2532 ~1.85 2,99 3.40 ~0.26 231 276
QB2539 1.40 3.17 -3.10 -2.86 -0.79 7.28
QB2580 -0.40 0.44 -7.07 4.12 0.63 -12.57
QB2852 ~7.50 -1.29 14.17 -5.20 0.67 3.15
QB2565 0.82 6.24 ~10.42 221 -3.55 1.55
QB2635 —4.04 0.55 4.09 ~0.64 0.92 ~13.42
QB662 8.64 -6.85 -6.99 1.93 -1.06 6.96
GCA(P2) 16.24 10.39 -27.73 ~10.91 0.56

LSD 0.05: GCA (P1)=0.46, GCA (P2 )=0.54, SCA(P12)=1.21;LSD 0.01: GCA (P1)=0.60, GCA(P2)=0.71, SCA(P12)=1.59, GCA(P1)
S DN B ) — R TEC A5 JIROVAE , GCA (P2) B 5 19— R TC A JIBOWAH , SCA (P12) JHESRTL & 1AM E . LSD 0.05 /R 1E 0.05 KF I
S/ NERCART IR I FE ; LSD 0.01 3R/RTE 0.01 7K i/ NEBEAI6 14 s SHE
LSD 0.05: GCA (P1)=0.46, GCA (P2 )=0.54, SCA(P12)=1.21,LSD 0.01: GCA(P1)=0.60, GCA(P2)=0.71, SCA(P12)=1.59. GCA(P1 )
meant relative effect values of GCA on the test inbred lines, GCA ( P2 ) meant relative effect values of GCA on the tested inbred lines, SCA (P12 )

meant relative effect values of SCA. LSD 0.05 means critical value of least-significant difference at 0.05 level, LSD 0.01 meant critical value of least-

significant difference at 0.01 level

INXF=ERKEE N

35 ANEACH A H/INX P R ARFR I & 1 ARON (B AR
A I E -10.42~14.17 , FRRTBC & 18U AE R 1E B 1Y)
A 174, Horbn 3 67 A AR UOR QB2852 x 5311,
QB662 x QR273 . QB2565 x QB2218, H 45 7k it & /1
RO AEMKIR K 14.17,8.64 . 6,245 = BH A LR {H Y
A 18 (F3), FrIRMAC A IR AB Y 22 5 L 4s
W R, B QB2532 x QR273 5 QB2532 x QB2218 .,

2.3

QB2580 x QR273 5 QB2580 x QB2218 ., QB2580 x 18599
FISPAEERAREZIN (A Z 25 <121), H
UG 22 T B E K-
2.4 ZEMILH

PRI 7 i AN FR IS B 16 3 7 I 45 30
A, 3877 10% L B A 25 S 4 A B 20% UL
1 20 & A 114, Hodh, QB2539 x QR273 7 &t fi 15
8 29.66%, 7= & HE R 3 7 B9 ¥ 8 RLT Fh i i & 5
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Suwan ST 4L FC O 41 & (£ 4), B ALK 6 4~ RLT A 28
FRUMLAAA 26 DR IRES L 16 W™, iE—20 LA
Reid-Lan. & QB662 £ it f1¥ °F- ¥4 7~ 9585.84 kg/hm’
HSHEXT (R S), A 20 MRS X, 405 5 5
DS FPLFCLH G P i S 0 R 41,
QB2852., QB2539., QB2565 . QB2580, QB2532 . QB2635
20 TE 1) P 2 7 a3 08 2R 43 00 R 10.97%.6.91%
244% .1.01%.-1.18%.-5.11%. 1t B I RLT & 41 fic
LA AE 7= 5 7 A AR KM (RS), B
B [ 22 R 5 EERD [ 28 R B A B 28 5, ff =

R4 EXHMAAGTERRILE
Table 4 The comparison of yield for hybrids

F G e e AR IR I AR L B, XS S 2 s
Tk H T AN Rl 2 Fp gL S/ 1 SEPRAART Go 7E/D
X 7= 5 GCA 43 #1 71, QB2539 7 #f Il & " GCA %
151, QR273 iy GCA fie i Il 36 il [ 38 32, FHAX G
H A R B A, 7E 35 DN Iac A b e i i
Tuxpefio x Suwan S FHT Ml X (1) 5 B A= L Fp
12 BL F 45 57T A 7E Tuxpedio Him AT
Reid-Lan. F it J5 7 8% RLT 1 5, 5 Suwan F i
HBAAARGR A AF L, B RLT #15T x Suwan F
Jo T R — X 1 2 A AR AR

2[4+ Combination

774 (kg/hm®) Yield

PN IEAE A (% ) Yield relative heterosis

QB2539 x QR273 11094.15
QB2539 x QB2218 11076.75
QB2852 x QR273 11036.55
QB662 x QR273 10931.34
QB2852 x 18599 10840.50
QB2852 x QB2218 10772.10
QB2565 x QR273 10756.65
QB2580 x QB2218 10755.90
QB2852 x 5311 10674.75
QB2565 x QB2218 10606.65
QB2580 x QR273 10536.90
QB2580 x 18599 10199.25
QB2532 x QB2218 10169.70
QB662 x 18599 10157.70
QB2532 x 18599 10111.05
QB2539 x 18599 10109.25
QB2565 x 18599 10107.45
QB2852 x A M9 QB2852 x Shuang M9 9862.65
QB2532 x QR273 9796.20
QB2635 x QB2218 9767.10
QB2539 x AL M9 QB2539 x Shuang M9 9706.20
QB2635 x 18599 9666.30
QB662 x QB2218 9586.20
QB2635 x QR273 9552.15
QB2580 x AL M9 QB2580 x Shuang M9 9451.50
QB2565 x AL M9 QB2565 x Shuang M9 9411.45
QB662 x M M9 QB662 x Shuang M9 9261.90
QB2539 x 5311 9253.50
QB2532 x AL M9 QB2532 x Shuang M9 9058.50
QB2635 x A M9 QB2635 x Shuang M9 8587.05
#4816 ( CK ) Qiandan 16 (CK ) 8556.30

29.66
29.46
28.99
27.76
26.70
25.90
25.72
25.71
24.76
23.96
23.15
19.20
18.86
18.72
18.17
18.15
18.13
15.27
14.49
14.15
13.44
12.97
12.04
11.64
10.46

9.99

8.25

8.15

5.87

0.36
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Table 5 The comparison of average yield between hybrid pairs (kg/hm®)
452 % Inbred QB2532 QB2539 QB2580 QB2852 QB2565 QB2635 QB662
QR273 9796.20 11094.15 10536.90 11036.55 10756.65 9552.15 10931.34
QB2218 10169.70 11076.75 10755.90 10772.10 10606.65 9767.10 9586.20
5311 8228.85 9253.50 7470.30 10674.75 8215.20 7907.10 7992.15
XL M9 9058.50 9706.20 9451.50 9862.65 9411.45 8587.05 9261.90
Shuang M9
18599 10111.05 10109.25 10199.25 10840.50 10107.45 9666.30 10157.70
RV 9472.80 10248.00 9682.80 10637.25 9819.45 9095.85 9585.84
Average yield
X REfEE = (%) -1.18 6.91 1.01 10.97 2.44 -5.11

Relative heterosis

25 RLT MREBMBEXZREERLESH
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Fig.1 The PCA plots of 17 inbreds
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WUs AL R, B2 5% Tuxpedio ML Fl 5 5 Suwan 28
PSR AR L A sc 4 A T R M
3 itig
3.1 RLTEMRERSEANERER

R ) e 2R S R R — I A v 1Y
Reid-Lan. 15 158 2 , PP RERU etk 5
WAL ZREME B B G Tuxpedo ML 2% 5k . gl
GRBEHMNALR, LT HLELS T, 76 RLT #h
Firpik B M ECA S AR R, ARBESE 6 4> RLT
il BT %8 R B GCA R 1E %00 fH 19 A 4 1> QB2852,
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3.2 RLT EMRERMRBMEM TiEEER

B 1 7w, RLT A sk &M 57 —28, MR1CO
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