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Abstract: With three tester lines and ten freshly chosen DH lines—Yunrui408 serving as the control, an NCII
genetic mating design was used to generate thirty hybrid pairings. The combining ability and heterosis of 7 yield
traits were analyzed, and heterotic groups were classified based on specific combining ability(SCA) for yield. The
newly chosen DH lines’ ear traits of DHYML6-12, DH18SCX, and YBQ11 all demonstrated positive general com-
bining ability(GCA) effects, according to combining ability analysis. The single—plant yield GCA effects ranked
among the top three, suggesting their high breeding potential. Preliminary classifications of the Reid group included
DH18SCX, DHYML6-12, and YBQ11; the Non—Reid group included DHYMLO023, X5, and YML3249; and the Su-
wanl group included DHTML862, YML3924, YML3972, and YML7939. These classifications were based on the
yield SCA effects. Strong heterosis was seen in the combinations that were created by combining the recently chosen
DH lines with tester lines in accordance with the “TriHG” heterosis paradigm.
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Table 1  Sources of 10 tested lines

AN kW AR
Tested line name Source Ecological type
DH18SCX T [ A48T KN2 ik
DHTML862 6 F 2228 WG3861 oty
DHYML6-12 e F 2432 MON2 i
YML7939 Suwan Pt
YBQ11 Reid 243k i
YML3924 Suwan/P147 oty
X5 & H Pioneer3105 A R R
YML3972 Suwan/CML172 Py
DHYMLO023 T A 2428 Fh W023 A R R
YML3249 YMI.32/049 PSR R
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Table 2 Sources of 3 test varieties
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Tester name Source Heterotic group
TML108 R4 107 Reid
DSTMLA418 P& CORN60O Non—Reid
DHTRL221 ZEIEHHF F KA 5T Neid08 Suwanl
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Table 3 The basic ecological conditions, planting dates, and harvest dates of three experimental sites
MR T (m) 7 i UBEAEBL R H Wk H
Site Altitude Longitude Ecological condition H-H) (H-H)

and latitude Planting date Harvest date

. ARZ:100°58 JEFRAT TP A PRt 0 2 AU, AP 1< 21 °C,

5t 525 . 03-15 07-07
dehi21°54° 2023 4E A RK R 627.5 mm, Wi ZEH 5-10 1
RE104°100 WP, AT 16.5 °C, 2023 4R REK
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Table 4  Variance analysis of hybrid combinations
Y5 MS
PSR AHE  om B TR TR TR HURESE bR
Source of variation Df Ear length  Ear diameter Row ear Kernel row  100- kernel ~ Kernel rate Yield per
number number weight plant
Ho 2 152.43%% 164.54%% 26.55%* 468.14%% 583.02%% 196.83*% 50 705.52%*
A (A 6 1.06% 4.26%* 0.16%* 4.47% 9.78% 1.65%%* 753.68%*
RSB 29 25.99%+ 51.51% 15.20%% 79.40%% 92.97%# 22.98%%  3419.11%%
HlEsZEd 2 9778 30.20%* 67.94% 87.26%* 372.46% 342 880.47%*
AES 9 50.847 118.46%% 29 447 148.15%* 125.46%% 66.40%% 4 110.04%*
GRESSII g 18 5.58%% 20.40%% 2.23%% 44.15%% 45.67%* 3.44% 3355.72%%
Ho <A 58 2,047 5.07% 1,53 11,767 23 43 4.59% 976.01%%
Hb 5 g 4 1.817%% 17.71%% 8.91%% 16.46%% 85.11%% 5.89%# 1 81634
155 < 2 18 3.69%* 7.1 1 1.49%% 22.50%* 42.50%% 5.90%+ 1742.71%%
b 5O I R < e A 36 1.24%5 2.96%* 0.737% 5.87:% 7.04% 3.80%* 499.29%
"% 174 0.40 0.71 0.21 235 1.27 0.46 77.14

s "3 BIRARTE P<0.05 . P<0.01 /K- F A5 3, T,

Note: * and ** indicated significant differences at P<0.05 and P<0.01 levels, respectively. The same below.
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Table 5 Estimates of GCA effects for the 13 parental lines
AR K B OR FETTHL TR [Ep A RIS bk
Parent Ear length Ear diameter  Row ear number Kernel row number 100— kernel weight ~ Kernel rate  Yield per plant
DHI18SCX -0.96 3.73 2.08 -1.69 -0.68 0.36 9.66
DHTML862 1.74 -1.51 -0.03 -0.42 -1.08 -2.17 =7.02
DHYML6-12 2.17 0.37 -0.11 2.25 2.40 0.10 23.17
YML7939 -0.14 -1.84 -0.84 0.51 0.71 0.91 -3.19
YBQI1 0.63 0.34 0.85 2.24 -2.05 -1.10 7.40
YML3924 -1.83 1.36 1.03 -3.94 -1.85 -0.01 -15.66
X5 0.69 1.05 -0.59 2.83 -0.76 2.08 3.65
YML3972 -1.51 -3.21 -1.43 0.98 -1.53 -1.98 -19.13
DHYMLO023 0.46 -1.93 -0.24 0.59 0.02 2.54 0.95
YML3249 -1.24 1.64 -0.72 -3.35 4.83 -0.73 0.18
TML108 -0.40 -0.16 -0.19 0.91 -0.25 0.12 0.82
DSTMLA418 1.18 0.64 -0.76 0.13 2.15 0.10 2.63
DHTRL221 -0.79 -0.48 0.95 —-1.04 -1.90 -0.22 -3.46
YML3249 1 0.18
DHYMLO023 I 0.95
YML3972 -19.13 [
E X5 3.65
8
2 YML3924 -15.66
\}Z‘ YBQ11 7.40
% YML7939 -3.19
DHYMLG6-12 23.17
DHTML862 -7.02
DH18SCX ) ) ) . 9.66 ) ]
-25.00 -15.00 -5.00 5.00 15.00 25.00
GCA
B 10MEN R BB — R A SRR
Fig.1 Estimates of GCA effects among 10 tested lines for yield per plant
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Table 6  Thirty hybrid combinations analysis for SCA of each trait
EIRVN TERON B BRSO AL ROVAE L 1 TR e KA A UK e KA
Trait No. of positive  No. of negative ~ Range of variation Combination of Combination of
combination combination positive max negative max
oK 17 13 -1.12~1.08 DHYMLO23xDHTRL221 YML3249xDSTMLA18
O 14 16 -2.15~2.41 DHTML862XTML108 YML7939xDHTRL221
FATH 18 12 -0.77 ~ 0.64 DH18SCXXDHTRI221 DHTML862xDHTRI.221
ki 14 16 -3.40 ~3.02 DHYMLO23XDHTRI.221 YML7939xDHTRI.221
TR 12 18 -3.36 ~4.79 DHTML862XTML108 YML7939xDHTRL221
HikpeR 14 16 -1.33~0.85 DHYML6-12xDHTRL.221 DHTML862XDHTRL.221
DHTML862xDSTML418

g 15 15 -29.55 ~ 27.89 YML7939xDSTML418 YML7939xDHTRL221

PR 119 SCA RS AR/ VA AR R Y 22 B, R A 2L
B3 HARTEAR SCA RN A i Y 2 S LA, XA FT Y
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Table 7 Correlation analysis between hybrid F, phenotypes and combining ability effect

i H K e ML FEATHL TRk A E AR FLBR
Item Ear length Ear diameter Row ear Kernel row 100~ kernel Kernel rate Yield per
number number weight plant
GCALr 0.931%* 0.868%* 0.954%* 0.809%* 0.834* 0.953%* 0.625%*
SCA 0.365* 0.496%* 0.301 0.587%* 0.552%* 0.304 0.781%*
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Fig.2  The relative heterosis, GCA and SCA effect of hybrid combinations on the yield per plant
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Table 8 SCA effect on the yield per plant of 30 cross combinations

Parent TML108 DSTMLA418 DHTRL221
DHI18SCX -10.30 2.03 8.27
DHTML862 22.71 -4.18 -18.53
DHYML6-12 -14.95 -5.81 20.76
YML7939 1.66 27.89 -29.55
YBQI1 -9.86 -5.64 15.50
YML3924 9.63 14.92 —-24.56
X5 -9.32 -13.80 23.12
YML3972 9.11 8.61 -17.72
DHYMLO23 -6.93 -10.68 17.61
YML3249 8.24 -13.35 5.10
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Table 9 The classification results of heterosis groups for 10 DH lines
ZFMEHRE HEHR I SIEN
Heterotic group Tester Tested line
Reid TML108 DH18SCX .DHYML6-12.YBQ11
Non—Reid DSTMLA418 DHYMLO023 . X5.YML3249
Suwan DHTRI.221 DHTML862.YML7939 . YML3924 .YML3972
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Fig.3  Violin plots of the distribution of monoculture yields of different hybrid combinations
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Table 10  Yield per plant, rank and combining patterns of 30 hybrid combinations
2 5l TG FLBR (/B HE# () etk
Category Hybrid combination Yield per plant Rank Combining pattern
[l DHYML6-12xDHTRL221 207.86 1 ReidxSuwan]
YML7939XDSTMIL418 194.72 2 Suwan1XNon—Reid
X5xDHTRL221 190.69 3 Non—ReidXSuwan1
DHYML6-12XDSTML418 187.39 4 ReidxNon—Reid
YBQ1IXDHTRL221 186.83 5 ReidxSuwan1
DHTML862XTML108 183.91 6 Suwan1XReid
DHYMLO23xDHTRL221 182.49 7 Non—ReidXSuwan1
DH18SCXXDHTRIL221 181.86 8 ReidXSuwan
DH18SCXXDSTML418 181.71 9 ReidXNon—Reid
YML3249xTML108 176.63 10 Non—ReidXReid
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Zi%R 10 Continued 10

% 5l SRy FLBR " i (o/ R HE44 (BL) et

Category Hybrid combination Yield per plant Rank Combining pattern

Ry DHYMLG6-12XTML108 176.44 11 ReidxReid
YBQ11xDSTMLA418 171.78 12 ReidxNon-Reid
YML3924xDSTML418 169.28 13 Suwan1xNon-Reid
YML3249xDHTRL221 169.21 14 Non-ReidxSuwan1
DH18SCXXTML108 167.56 15 ReidxReid
YML7939xTML108 166.69 16 Suwan1xReid
YBQ11XTML108 165.75 17 ReidxReid
X5xTML108 162.54 18 Non-ReidxReid
DHYMLO23XTML108 162.23 19 Non-ReidxReid
YML3924xTML108 162.18 20 Suwan1xReid

=4 DHYML023xDSTML418 160.29 21 Non—ReidxNon—Reid
X5xDSTMLA418 159.87 22 Non-ReidxNon-Reid
YML3972xDSTMIA418 159.50 23 Suwan1xNon-Reid
DHTML862XDSTMLA418 158.83 24 Suwan1 X Non—Reid
YML3972xTML108 158.19 25 Suwan1xReid
YMIL3249xDSTML418 156.85 26 Non—ReidxNon-Reid
DHTML862xDHTRI.221 138.39 27 Suwan1xSuwan]
YML7939xDHTRL221 131.19 28 Suwan1xSuwan]
YML3972xDHTRL221 127.08 29 Suwan1xSuwanl
YML3924xDHTRL221 123.71 30 Suwan1XSuwan|
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3.1 #iEkDHZMEMENEESTM

T KA P AR KRR L B TR R )
B, FEFPEIR 9 GCA RN AR, Bk 75 5 4 e ) v
FEARAE AT, AR ST A Y B 2 DH R Y
DHYML6-12,YBQ11,X5,DHYMLO023 , DH18SCX /I
YML7939 7eH< R REAT B0 AT RLE . A R EE A
HOFF X 6 AR MR B EAA 3 KA B IE )
GCA RN , LR YML7939 #h, Hi4y 54~ DH 2 1y 51
PRr= 5 GCA BV AB I IE(E . X 46 DH R4
BeAs B 228 1B R 2 B B 1= i, = e 4
104145 A 84N X LA DH 2R 5 I 46 F 4 i
ARAF T HLIX e 2] B o3 HAT A58 1 ) B ™ o
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