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Yield Combining Ability and Heterosis of Maize

Inbred Lines Jing724 and Zheng58
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Abstract: Two elite inbred lines Jing724 and Zheng58 and other fourteen testers of Huanggai group were used
to create 28 hybrid combinations by NCII genetic designs in the study. The grain yield of these inbred lines and hy-
brid combinations were all investigated, further the yield combining ability of Jing724 and Zheng58 and heterosis of
each hybrid combinations were analyzed. The general combining ability of grain yield of Jing724 and Zheng58 were
7.03 and —7.03, respectively, and the difference was significant. The special combining ability analysis showed that
the combination of Jing724/Jing92(Jingke968) reached to 23.71, which was the highest among all the combinations,
while that of Zheng58/Chang7-2(Zhengdan958) was lower, indicating that the yield potential and over—standard het-
erosis of the hybrid combinations crossed by Jing724 was higher than that of Zheng58. Because the yield of parents
of Jingke968 were higher than that of Zhengdan958, Jingke968 had better yield than Zhengdan958 although they
had similar heterosis index.
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Table 1 The inbred lines in this study

JF 5 BEARHAZR ) P 5 L2 26 F 5 MIEFPS)
No. Inbred line No. Tester No. Tester
1 724 1 92 8 5t 186
2 Hes8 2 712416 9 a2
3 E7-2 10 1 461
4 plt 11 B4
5 24 12 Pg-287
6 1x9801 13 ity
7 1.x9801-A# 14 5404
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Table 2 The analysis of variance(ANOVA) of combining ability

7 S R H HBE R ¥y FAH
Variation Df MS F-value
X 4[] 3 364 274.53 121 424.84 17.00%%
2HA ] 27 871 415.70 32 274.66 4,527
BN 1 344 611.81 344 611.81 30.00%*
N 13 377 467.40 29 035.95 2.53
REARXACA 13 149 336.49 11487.42 1.61

T RN 22 5755 0.01 K22 57 % . NERIR].

Note: ** indicate significant difference at 1% level. The same below.
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Table 3 The analysis of special combining ability (SCA)

FF 5 VS Rey FESRIC G TR RN H Fr = Serdiikey FRPRBL A FT A BN AR
No Hybrid combination SCA No. Hybrid combination SCA
1 5 724/55 92 2371 15 H58/5192 -3.78
2 5724/5 2416 13.07 16 H58/5( 2416 -5.13
3 7724/ 7-2 8.19 17 K58/ 7-2 3.44
4 T 724/HE R -1.11 18 H 58/ HLpy -7.07
5 T 72405 24 6.26 19 K 58/5( 24 -8.92
6 5(724/1.x9801 20.80 20 #58/1.x9801 -12.00
7 5 724/1x9801 - 7.39 21 # 58/Lx9801fi -12.65
8 5 724/5% 186 14.81 22 #58/51 186 -4.51
9 T 72415102 13.90 23 H 58/ 55T 02 -4.45
10 T 724/45 461 1.77 24 FB 58/ 461 -14.53
11 T 724/ 5T 4 -13.87 25 H 58/ T 4 -23.89
12 5 724/04-287 -0.73 26 A 58/4-287 —6.24
13 724/ [l -4.75 27 A 58/ 5 -6.75
14 50724/ 5% 404 8.95 28 H 58/51 404 8.09
F4 FHFEEHEHRABES T
Table 4 The over—standard heterosis of the grain yield of hybrid combination
¥ 5 AL A EBRIE(%) F = A BRI (%)
No. Hybrid combination Over-standard heterosis No. Hybrid combination Over—standard heterosis
1 3 724/5092 19.59 15 FB 581592 -6.99
2 5724135 2416 9.30 16 H58/5 2416 -8.29
3 T4/ 7-2 4.59 17 R 58/8 7-2 0.00
4 72475 -4.40 18 H 58/ H.py -10.16
5 5724150 24 272 19 K 58/5T 24 -11.96
6 7 724/1.x9801 16.78 20 #58/1.x9801 -14.93
7 3t 724/1.x9801-Hif 3.82 21 H 58/1.x9801—fifi -15.56
8 5U724/57 186 10.99 22 H58/5 186 -7.69
9 724/ 55002 10.11 23 A 58/H3T 02 -7.63
10 U 724/% 461 -1.99 24 HB58/%T 461 -17.38
11 T T24/F T 4 -16.74 25 H 58/ 4 -26.42
12 7724/ -287 -4.04 26 A 58/1-287 -9.36
13 724/ U -7.93 27 H 58/ A -9.86
14 572473 404 5.33 28 H 58/5% 404 4.49

TE /NG FRARIC R R AL BRI 22 555 0.05 RF 225 B3 . N R

Note: The different lowercase letters indicate significant difference at 5% level. The same below.
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i e B A AT, 5724 TR B OB 58 Tk R
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1 697.40 kg/hm®, 25 5 B3, ULEAZS S MR = 2 399.40 ke/hm?, 25 55 W3 0 43 HT 1T 724/58 92 F-H
IR 5 724 TR A AR S T B, X e T 58/ 7-2(K B 958) Iy R A 2
5724005 923 B 968) SIS 58/E T-2(F L 958) 2 mLBL 968 Y RS Bt 724 FI T 92 H B TR A L
PO S BORT R0 ™= B v 0, 58 72458 92 24P FBEALOSS XGRS S8 Al B 7-2 #RAT AL K4 T, 5 724
PGB AR S8/ 721K 3.48% , ZF AN B E (HNE  LFBS58 /5 1 697.40 kg/hm®, 25 5+ B 3 50 92 L& 7-2
TR e AT ZE A, 5 724/ 50 92 LI S8/ B 7-21  15753.75 kg/hm?, 22 7 8 %

R5 ETAAHFHmEMRFMABIEY
Table 5 The heterosis index and grain yield of hybrid combination

¥ 5 FATME TR ARG || r = VS Ry TR AR IR
No. Hybrid (kg/hm®) (%) No. Hybrid (kg/hm?) (%)
combination Grain yield Heterosis index combination Grain yield Heterosis index
1 724592 14 645.55 62.17 a 15 FB58/5192 11 390.55 56.50
2 IUT24/512416 13 385.10 51.43 16 FB58/512416 11 230.50 49.62
3 724/ 7-2 12 807.90 58.09 17 I 585 7-2 12 246.15 65.65 a
4 5L T24/HE Y 11707.20 61.06 18 H 58/ Py 11 002.05 69.72
5 T 72435 24 12579.45 48.85 19 I 5815 24 10 782.15 48.23
6 HU724/1x9801 14 300.85 57.61 20 F$58/1.x9801 10 417.80 48.62
7 HU724/1x9801-fF 12713.55 61.38 21 ¥$58/1x9801-fF 10 340.25 59.71
8  HUT24/5T186 13 591.95 52.15 22 FB58/5T186 11 304.00 49.86
9 ITT24/FIT02 13 484.25 50.16 23 P58/ 02 11311.35 48.16
10 L7245 461 12 002.70 51.42 24 FB58/{T461 10 118.25 50.50
11 T T24/H Y 4 10 196.55 48.88 25 HS8/iEi4 9010.20 51.58
12 H724/0U-287 11 751.60 49.76 26 ¥B58/0U-287 11 099.55 54.89
13 724/ IR 11 275.50 54.40 27 S8/ 11039.10 63.69
14 H724/50404 12 898.35 55.32 28 Hf58/5404 12 796.65 64.24
¥ OH 12 667.20 a 54.48 a ¥ A 1100625 b 5578 a

®6 BXRREHTH~E
Table 6 The grain yield of inbred lines

v 5 [ERrES Tohiy= (kg/hm?) 5% . K-
No. Inbred line Grain yield Significant level at 5%
1 724 7323.75 a
2 o2 6116.40 ab
3 1186 5709.15 be
4 5702416 5690.10 be
5 #5558 5626.35 be
6 724 5550.60 be
7 1x9801 5087.55 bed
8 Py-287 4483.95 cde
9 792 4454.10 cdef
10 461 4391.55 cdef
11 7404 4333.50 cdef
12 E7-2 3700.35 def
13 T4 3107.40 efg
14 ity 3039.30 fg
15 1.x9801—fiff 3032.85 fg
16 pall| 2263.50 g




6 £ Kk B o2 26

3 gEESiTE

H 28 Z Fhi = i i — MR & 1 X A sc 4 e i /i
F AR P e B A ST A STk
X BEMARER R 0t 724 AN R I B R R A 58
FERRAA L, R 144~ 8 00HE B 38 R oI ge A, 43 B
PR R I — A 1R S 4 R B s
SRICRME . — LA T a5 R, A &R
5724 TR I — RO A A RO A A B
FHE 58, BLAH I 724 1) FRL™ i HLAS 58 HLAT B R 1)
FHE 1o FRERBCA SIAXT RO BT, 58 724/
5 92(50 B} 968) 7E A TR AL A AR IR L A 71 50N 1 A
R, Hom TR 58/ 7-2(FR #1958) , i Bl 42 s 4 &
50724755 925 B 968) i AT AR H A R T ) .
IR, 5 724 5 22 90 8 2503 00 RR R TC & 1 R X 307
H I R T4 58 5 R 81 5 el R (U RRIR L & 1 1A,
VLIA L 724 5 RPN M R T A - R KT
A58 FTAC A, th AT DA th— A5 3 I X e x o i A
S W A S BT £ U e I e
KA EA T & g 1.

APk 2w AR K B i RO 1. 958 Sy it
HE 20T 5t 724 FIER 58 T L AL A 1 R = R 3, mf
B RS R B A L (O A s AL A T AR PR AR = Y
RIS, S5 R, 5T 724 FrEc 4 & 1 7 kL
EHARMERE R IEE A 90, K 58 BTl 4 &4 143,
Hodr 50724 57 92(5E R 968 AR R sk , HLt 724
525 AR A AR S EH R E & T
S8 FT LA & o B, Phat 724 rBic L& 0 T
S ISR BR A 2 A A B i — 2 TR SR I T
3 PRI I M S 2 B PR I, S 1 v = LT
JAE RO R R B JE A

FEMT B A TR 5 4RI 8 B0 24 5 Tl 1
TR R BTRE, X R A 38 R I BE T R 22 R i 4
B PR FHE A AT T8 Y, AW g R
FE 5 724 BT BC2H A LU 58 T4 & TR = i 1y
(B 0N 2 B PR SR AR 3 724 R e HOAS 58 2
EPEE . APPSR RO T AT 72475 92(5 R 968)
558 58/ T-2(KB 51 958)HH 4 , {H 5 B} 968 WK+ Hir
Pt FUAR 958 MR i 5 A i ik Jeist i iRk 968
REMS LL A8 BA 958 I i = iy BN . R, £ 3
H HRZ RSBl h  fE i LR A R
PR R Ak b, B DL A 38 R AEAY B 5 R
O RS R E R LR 2T
P R s PR AL T
B

[1] alfs, BEw, W 7,5 . FORASCRIRIL 958 ik & 5 1 H
[J]. TP, 2006, 14(6):43-45,49 .

Du C X, Cao C J, Cao Q. et al. The breeding and application of
maize hybrid Zhengdan958[J]. Journal of Maize Sciences, 2006, 14
(6): 43-45, 49. (in Chinese)

[2] 4255, EREE, IR, 55 . JORIAASTIAS A 958 st 41 B A
FOLSADIEIIFE )] . AR, 2009,17(1):28-31 .

Li HY, Wang L F, Tang B J, et al. Research on the genetic struc-
ture and heterosis of Zhengdan958[J]. Journal of Maize Sciences,
2009, 17(1): 28-31. (in Chinese)

[3] S Hi , SR . Fe [ R K F R QIR LA E )] . &
KFF,2010,18(1):1-5 .

Dai J R, E L Z. Scientific and technological innovation of maize
breeding in China[J]. Journal of Maize Sciences, 2010, 18(1): 1-5.
(in Chines)

[4] SR, BEFHE, AR 5,55 . I SSRAFICARHT 50 R} 968 4 2 51
ERFIRIZ AL AL . 2oKA,2017,25(5):1-8
Zhao J R, Li C H, Song W, et al. Elaboration of heterotic pattern in
a series of maize varieties by SSR markers[J]. Journal of Maize Sci-
ences, 2017, 25(5): 1-8. (in Chines)

[5] ETCA, BUASK I EE S, 5 | 5Tk 968 45 F51 £ K T Al 5 il fih

PR IETT 5 7 i R OCHEHORWIEL)] . FoKRBL:, 2016, 24
2):11-14.
Wang Y D, Zhao J R, Feng P Y, et al. Characteristics related to
‘easy seed production” and the key technology of high yield and
high efficiency seed production of commercial hybrids Jingke968 et
al.[J]. Journal of Maize Sciences, 2016, 24(2): 11-14. (in Chinese)

[6] 22 #, ERT . REFKRF MRS BT RARIE L] -
TKRPBHE,2010,18(5): 1-8 .

Li Y, Wang T Y. Germplasm base of maize breeding in China and
formation of foundation parents|J]. Journal of Maize Sciences, 2010,
18(5): 1-8. (in Chinese)

[7] AR, W BT, S AL . AR B0 o ] KA 7 3t % ik
[J1. T EAOLRIF,2005,38(11):2189-2197 .

Li HM, Hu R F, Zhang S H. The impacts of US and CGIAR's germ-
plasm on maize production in China[J]. Scientia Agticultura Sinic,
2005, 38(11): 2189-2197. (in Chinese)

[8] ZEHANL, sk AR, At , &5 . A R &5 0 20 A oK 2
AAFPUIE] . AR, 2002(35): 600605 .

Li M'S, Zhang S H, Li X H, et al. Study on heterotic groups among
maize inbred lines based on SCA[J]. Scientia Agticultura Sinica,
2002(35): 600-605. (in Chinese)

(9] RUSAR . AR BAZIM] . JE 5T AR RTAE , 1984 .

[10] ZESCRE, skAHIE R, 45 . Sl TR R s %

Ty R st 77 25 43 i W RIAT1] . h E AR, 2006, 39(11):
2178-2185 .
Liang W K, Zhang S H, Qi T X, et al. Dissection of heritability and
genetic variance components for yield traits in tropical and temper-
ate maize populations[J]. Scientia Agticultura Sinic, 2006, 39(11):
2178-2185. (in Chinese)

[L1] W EAR, SRR, e ibipe, A5 . IO E KA BT 5 BRC e R 94K
AR T 5 AR AT - KRB, 2015, 23(3):
28-33. (FH#F137W)



63 A R R TRIE TR A SR A E 13
[10] T} 28 . F R TRl K EA I E T A ST 5E (D] . a1 [12] XI&4, %*Pﬁff’é,”‘ﬂ(@ 85 ARALHLIX 4 AR F K R RN

el KAFE A2 183C, 2011

[L1] PhRRS, Emest, 25 ML A% . JoK TR A: USRS K 1
W R . LT AR R, 2015(3): 4648
Ye Y S, Wang X L, Li G, et al. Research progress on dehydration
rate after maize grain physiological maturity[J]. Liaoning Agricultur-

al Sciences, 2015(3): 46—48. (in Chinese)

TR MK ZE AL . FhF,2015,34(12):69-72 .

Liu S Q, Zhong X M, Li F H, et al. Comparisons of grain filling and

dehydration rates in 4 representative maize varieties in Northeast

provinces|J]. Seed, 2015, 34(12): 69-72. (in Chinese)
(FTAESR 4R : EA4RAR)

(E#F 6 W)
Gao X D, Zhou X M, Gao H B, et al. Combining ability of main ag-
ronomic traits and heterosis of European maize germplasm BRC[J].
Journal of Maize Sciences, 2015, 23(3): 28-33. (in Chinese)

[12] BRATAN, BT 2, 80, 25 . DRVT A FOK i Rl 2 PR SR A 2%
PRI HTI] . FARR2, 2007, 153 11): 173-176 .
Zhang R H, Xue J Q, Zhao J, et al. Analysis of maize heterotic
groups and patterns in Shanxi Province[J]. Journal of Maize Scienc-
es, 2007, 15(S): 173-176. (in Chinese)

[13] 22, £XF . £KRFBONH—IE R SR ] . £KF,
2017,25(3):11-18 .
Li Y, Wang T Y. Germplasm enhancement in maize: advances and

prospects[J]. Journal of Maize Sciences, 2017, 5(3): 1-8. (in Chi-

nese)

[14] EhIEAE, IS A0, 55 | 20 0 TR
MrilJ]. TR, 2014,22(5):1-5 .
MaY H,Sun D Q, Li S Y, et al. Analysis on the utilization potenti-

e R RIS 20

ality of 20 maize germplasm selected lines[J]. Journal of Maize Sci-

ences, 2014, 22(5): 1-5. (in Chinese)

[1S] FmLst, 4 FEE, X T R, 45 . R T4 AR & 130
WALEHEIEL] . AR F4iR , 2000(26) : 28-34 .

Tie S G, Zheng Y L, Liu D L, et al. The research on combining abil-
ity effect and genetic potential of maize synthesized population[J].
Acta Agronomica Sinica, 2000(26): 28-34. (in Chinese)

(FTAE % . AP tly)



