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Heterosis and Combining Ability of Yield per Plant in Reid Improved
Lines of Maize under Different Densities

DONG Ying, YANG Wei, REN Xuejiao, LI Rong, WANG Liping, XU Xin, YANG
Weiguang ™
College of Agronomy, Jilin Agricultural University, Changchun 130118, China

Abstract: Using six improved lines of Reid as female parents and five inbred lines of Non-Reid and
DOM as male parents, adopting NC II design, setting 60 000, 75 000 and 90 000 plant/hm* density
gradient, we studied heterosis and combining ability of yield per plant of F,. The results showed that
heterosis of yield per plant was ubiquitous under three densities, under low density , heterosis of yield
per plant was higher, and with the increase of density, heterosis decreased, but the improved line
J1959 had high heterosis under high density. The interaction of hybrid combinationxdensity existed
extremely significantly, the combination of J2111X5AD could give full play to increase production
under 60 000 plants/hm’ density, while the combination of J1959x5AD was under 90 000 plants/
hm® density. As for combining ability, under 60 000 plants/hm® density, the improved line J2111
had the highest GCA effect (7.09) ; Under 75 000 plants/hm® and 90 000 plant/hm* density, the
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improved line J1959 had the highest GCA effect (7. 18 and 13. 48, respectively) , which illustrated
that the improved line J1959 was more suitable for close planting; The SCA effect of combination
J1959%5AD increased with the increase of density (=2. 14, 3. 13 and 9. 32, respectively) , and the
SCA effect of combination J2111xS122 decreased with the increase of density (6.04,-2.19, -

9.47, respectively) , which indicated that the former was suitable for high density environment,

while the latter was suitable for low density environment.

Key words; maize; density; heterosis; combining ability
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Table 1. Materials tested
(23 RS
=8 Sug R SEES Sug R
2111 PH6WCx( PHOWC XK 58) 5AD PH41EXPHI2C
J2209 PHOWC xS 58 S122 (H201x7J} 340) x} 340
J2103 PHEWCXJ50 T59 S122xPHBIM
12024 PH6WCx32x DAIS S122xPHBIM
J1409 PH6WCxJ1146 DAI6 S122xPHBIM
J1959 [ (PH6WCx]J1542) xPHEWC ] xGJ4

2013 A4 TE T MRAR L K it R 7l kb
P Reid B B2 J2111,J2209,J2103,J2024,J1409,
J1959 A kA LA Non-Reid 3¢ % SAD . DOM [
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Table 2. Heterosis, average heterosis and CV of yield per plant in different densities %
BEEE/ (TIHE - hm™?) EE/(JIHk - hm™?)
i il

6.0 7.5 9.0 6.0 7.5 9.0
2111X5AD 131.1 97.7 77.4 J2024x8122 84.2 106.7 87.6
J2111x8122 98.6 154.5 37.7 J2024XT59 135.6 59.7 53.1
J2111xT59 114.3 88.1 60.7 J2024xDA15 86.0 53.3 105.9
J2111xDA15 99.0 86.6 84.2 J2024xDA16 114.2 67.7 82.5
J2111xDA16 104.8 93.7 60.7 J1409x5AD 102.4 37.0 79.6
J2209x5AD 66.2 105.2 76.5 J1409xS122 74.5 143.9 56.6
J2209x8122 55.3 161.7 50.8 J1409xT59 146.4 84.7 53.9
J2209%T59 116.0 70.3 76.2 J1409xDA15 90.8 77.2 92.9
J2209xDA15 91.1 9.3 101.6 J1409xDA16 112.2 84.0 82.7
J2209xDA16 72.4 64.0 34.9 J1959x5AD 71.2 84.6 99.6
J2103x5AD 62.9 93.4 47.6 J1959x8122 67.5 152.6 83.0
J2103xS122 61.0 149.6 51.8 J1959xT59 130.3 81.7 89.2
J2103xT59 116.1 105.2 76.1 J1959xDA15 71.0 83.9 99.6
J2103xDA15 95.3 115.2 72.7 J1959xDA16 87.0 47.2 88.7
J2103xDA16 108.2 103.1 70.5 SE(H 77.0 83.9 99.6
J2024%5AD 61.0 79.5 54.7 5 5 R A 26.6 34.0 19.4
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DA16 . J1409 x 5AD ., J1409 x T59 , J1409 x DA15 |
J1409x DA16 . J1959 X T59 . J1959 x DA15 . J1959 X
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DA16 ., J2024 x S122 , J2024 x T59 , J2024 x DA15 .
12024 x DA16 ., J1409 x SAD . J1409 x T59 | J1409 x
DA15 J1409 x DA16 ., J1959 x T59 , J1959 x DA15 |
J1959xDA16 ik 6.0 J7 #k/hm® % & ; 41 A J2111
xT59 ., J2209 x 5AD | J2209 x S122 . J2103 x 5AD,
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Table 3. Interaction value of hybrid combination with

density
(mff%/m,z) J211IX5AD  J1959x5AD {4 AR
6.0 922 731 191
7.5 757 745 12179
9.0 739 803  -64 255 76

A J2111 x 5AD & J1959 x 5AD #
6.0 JI¥k/hm* B JE R I 7.5 Jitk/hm> B JE T £ 4
P2 179 g; 9.0 T3 kk/hm® % B T £ 4877 255 g
7.5 Ji¥k/hm® BT 9.0 JT#k/hm® BE F £
WP 76 g, WA J2111x5AD BLAE 6.0 J7kk/
hm* %5 & | J1959x SAD ‘HFE 9. 0 Ji #&/hm’ % & B
FeoT KA RN
2.3 BEHHSH
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J2209( -5.67) Fefk;7. 5 Jikk/hm® % R |, J1959
(7.18) F 5, 11409 ( =3.09) £4%;9. 0 J7 #%/hm>
B, 01959 (13.48) Fe i, 12111 (4.62) IR Z,
J2209(-6.86) K (F£ 5) .
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Table 4. F value of variance analysis for yield per plant

in different densities

R/ (JTkk - hm™?)

WA

6.0 7.5 9.0
HE 20. 68 ** 14. 61 22.03*
BAR 16.25* 15.36* 13.03 *
A 34,37 * 5.98 ** 42.58*
ElxAL 18. 14 16. 61 18. 69 **

e e " FIRTE 0. 01 /K 25 R b 3

%5 TREETEHK>RN—MEAE R
Table 5. GCA for yield per plant in different densities

W/ (TTBE - hm™)

W/ (TTBR - hm™)

LAk BA
6.0 7.5 9.0 6.0 7.5 9.0
5AD -4.71 -1.00 4.01 J2111 7.09 2.85 4.62
S122 -1.34 2.11 -5.03 J2209 -5.67 -4.35 —-6. 86
T59 1.92 2.67 -0. 68 J2103 -0.01 0.98 -5.92
DA15 2.18 1.72 3.41 J2024 -5.07 -3.57 -4.17
DA1l6 1.95 -5.49 -1.71 J1409 2.18 -3.09 -1.15
J1959 1.49 7.18 13.48

2.3.2 RE%EET Reid #REK R L2 =38
FrokBe s N R FRRIC A 71 (SCA) s br g 4%

B, 204 J2111x5AD 1£ 6. 0,7.5,9. 0 77 Bk/hm* %
FER ERREC A 14 M IEAE, 70 9 16.96,2. 81,
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10. 09, HAE 6.0 Jitk/hm”> % B F 30 NG &%
o 4R J2209x5AD 7E 7.5 JitR/hm® % R
TRECA SR, N 9. 78,16 9.0 JT#k/hm® B F
PRI & T E, 4. 16,57 6.0 J7 #k/hm?
WRER SCA NTfE, 44 J2024%xS122 7£ 9.0 J7
PR/hm® % B R RRERBC A 1 dem, 16,81, A1
J2103xT59 YK 2, K 13.18, i 404 12209 x
5AD J2024xS122 J2103xT59 B 3 & %4 44
J2111x5AD ANl &% 44 J1959%5AD 7£ 3 Ff

RN SCA 430 h-2.14,3.13,9. 32 ik T+,
HIH S R AR, B S F = A A
J1959xT59 7£ 6.0,7.5,9. 0 Jitk/hm* % T SCA
S TEAE, A0 R 7.23,2. 38, 1. 69, MK YR FEAR, 15
W T 5 TR B A5 . LA B AT il B, AR AT
G IR B % B R AR A FIT AN AR R B
] — 205 P RRBR L A5 70 35800 386 0k 5 %% B AR K 7 ]
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Table 6. SCA for yield per plant in different densities

R/ (TTHE - hm™2)

R/ (JTHE - hm™)

& iRy
6.0 7.5 9.0 6.0 7.5 9.0
J2111X5AD 16. 96 2.81 10. 09 J2024x5AD -11.00 8.94 -16.96
J2111x5122 6. 04 -2.19 -9.47 J2024xS122 5.65 -2.75 16. 81
J2111XT59 -13.86 -1.17 0.47 J2024XT59 2.04 -3.04 -13.54
J2111xDA15 -3.45 -3.56 0.28 J2024xDA15 -2.72 -8.30 4.62
J2111XDA16 -5.68 4.10 -1.38 J2024xDA16 6.03 5.15 5.10
J2209%5AD -1.26 9.78 4.16 J1409x5AD 5.12 -20. 65 4.53
J2209%xS122 -3.16 4.02 -4.32 J1409xS122 -4.26 4.86 -3.70
J2209%T59 2.99 —=7.96 3.20 J1409%xT59 2.93 6.50 -1.02
J2209%DA15 8.07 2.47 10. 31 J1409%DA15 -4.71 0.71 -0.18
J2209xDA16 -6. 64 -8.30 -18.35 J1409xDA16 0.92 8.59 9.34
J2103%X5AD -7.68 -4.00 -11. 11 J1959x5AD -2.14 3.13 9.32
J2103%x5122 -4.54 -9.99 0.35 J1959xS122 0.28 6. 05 0.32
J2103XT59 -1.33 3.29 13.18 J1959%XT59 7.23 2.38 1.69
J2103xXDA15 5.91 6.55 -9.05 J1959xDA15 -3.11 2.13 -9.98
J2103XDA16 7.63 4.15 6. 63 J1959xDA16 -2.26 -13.69 -1.34
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