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Breeding and Application of Maize Inbred Line

ZNC442 with Tropical Germplasm
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70U Cheng-lin, ZHAI Rui-ning, YANG Meng
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Abstract: ZNC442 is a new maize inbred line with tropical hybrid germplasm ZNC4 developed by Maize Re-
search Institute of Guangxi Academy of Agricultural Sciences. ZNC442 represents many merits, such as novel germ-
plasm, high combining ability, semi—compact plant type, strong resistance to disease and adversity, wide adaptabili-
ty, high yield and good quality, ete. Utilizing the elite inbred line ZNC442 as a parent, twenty—two commercial hy-
brid varieties have been officially approved by national or provincial regional trials, the approved area includes all
southwest maize ecological areas and Huang—Huai—Hai summer maize areas. Among them, Chuandan99 has been
approved three times at both national and provincial levels, with an annual promotion area exceeding 67 000 hect-
ares. ZNC442 is a recessive single gene les442 controlled by the problem of black spots of leaf or stem necrosis, the
inbred lines with good traits without the black spot phenotype were selected as donor parents for improvement in
cross, backcross and selfing, the interference of necrotic black spots can be eliminated by using high generation
backcross population. ZNC442 has become a key inbred line of various southwest breeding units and breeding plat-
form.
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Fig.1 Breeding process of tropical maize inbred line ZNC442
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Fig.2 Plant and ear traits of tropical maize inbred line ZNC442
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Table 1  The yield results of approved hybrids bred by ZNC442 in different regional trial
ISR i 41 & HER T PR DR (%) AR (%) O X
No. Variety Combination Accession number  CK variety ~ Regional test Production Approval area
than CK test than CK

1 RAE606  Y0921XZNC442 FETH £2017004  FEH 162 15.7 123 T4 X

2 JIIB99  ZNC442xSCMLO0849 IEH 2019063 K25 13.3 13.6 ZHIBER 1000 ~ 2 000 m [X 5
3 JIH99  ZNC442xSCML0849 A% 12020001 AP 162 12.6 8.4 JTPEA X

4 JIIF99  ZNCA442xSCMLO849 JI|H £ 20202038 %£ 9% 15.7 15.5 U L XA oK

5 )99 ZNC442xSCMLO849 [HHH £20210096 HEE N85 8.2 6.7 FER I oKX

6 JIIF99  ZNC442xSCMLO849 [EHH £ 20210096 1% 335 14.0 11.1 PG 4R B R P IGIEPR 1X
7 D99 ZNCA42xSCMLO849  [EH £ 20220504 FEEHN 85 13.0 6.1 BRI R K IX
8  TREEM  Y9614xZNC442 % £ 20200422 1 335 10.6 9.8 VPO RE R FOK PRI X
9 EEFEM  YI614xZNC442 [T £ 20200422 1 335 11.0 9.8 PO R R K P R X
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4R 1 Continued 1
B b i A HIER T Xof FE PRI = (%) Az 1808 7= (%) R X
No. Variety Combination Accession number  CK variety ~ Regional test Production Approval area
than CK test than CK
10 HEFH  YI614xZNC442 JIIHH £ 20202037 2030 13.6 9.6 U118 - 30 s DX (B2 47
11 F4e88  ZNC442xLX3118  [HH1E 20206258 HEH 162 74 5.7 A B R IX
12 4B 188  LX2065xZNC442  JI|H7 20202043 ZEF 95 11.2 6.4 i Il X & EK
13 Q90  SCML5409xZNC442 JI|H7 % 20202001 430 11.6 4.6 DU 148 - 300 P i i X
14 @90 SCML5409xZNC442 )I|H £ 20202001 Z£ 9% 12.4 8.6 UPEIIIEE /S
15 JIIHL706  Y1027XZNC442 JIIHH £ 20212064 4:E 9% 7.5 12.6 A XK
16  H:HL686  GMLI616XZNC442  FEH 2022008  H:HL 162 4.1 12.1 I A
17 SAU938  XL7133xZNC442  JI[H 20222042 ji30 8.4 7.5 D) 148 T30 Fr i s [X
18 SAU9I8  LX2715ZxNC442  JI[Hi 3 20220007 A 30 7.6 10.4 D) 148 - 300 s X
19 F7F208 ZNC442xFGF188  JI[HH 20220021 HEEFHI"8 % 4.8 - DU 14 S 10 g X (75 0 547 )
20 PEET99  HX325-3xZNC442  JIHH 20222048 HE 335 9.3 5.4 i X & E K
21 AHK23  XL7134xZNC442  JHH £ 2022066 1433861 9.5 11.9 ZREE 1200 m A AP v IX sk
22 JEAR518  NSGS19xZNC442  JHHH 12022148 T4 3861 11.8 12.7 R 1200 m Lk b R X 3
23 HitE 822  SN623IxZNC442  JIHTE 20222011  ALH30 8.8 7.9 D) 148 - 300 Fre i i X
24 #3068 4 T18XZNC442 JIIHF £ 20230018 HE LTI 85 11.7 - DU 48 SF-300 Fr  4 [X (5 4%
25 JpE99  HXT77XZNC442 JIIHH £ 20232009 A 30 8.5 6.7 D) 148 T30 i s X
26 4VHHI988 ZNC442xXL3611 [ 520231019 162 6.9 6.3 Pafy WG K IX
27 4EJpE 888 QB1148ZxNC442  [HHH £ 20233242 1 335 9.3 8.9 PO R 7 ORI X
28 fEJpE 888 QB1148xZNC442  [HH £20233242 1 335 10.0 9.4 Pir A K R R X
20 #2115 QB6752xZNC442  [HTH £ 20233293 £ 335 8.3 9.8 PiR A K TR TR X
30 EF618  NSG509xZNC442  JHI 2023084  F4%3861 14.0 9.0 = ETER X
31 BE20  ZNC442xEXY1156 1% £20232014  AH30 6.8 8.4 O 1148 P30 Fre 2 b X
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Fig.3  Clustering map of principal component analysis based on SNP markers
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Table 2 The results of quality of maize varieties developed by using of ZNC442 in regional test
Aa=s i MEATIE, %) HIEWI(TIHE, %)  HIEM(TIE, %) 122 (%) 25 (g/L)
No. Variety Crude protein Crude fat Crude starch Lysine Bulk density
1 1AL 606 8.97 473 70.81 0.32 754
2 JIIE99 10.66 4.47 72.65 0.33 788
3 REFME 11.01 4.34 69.70 0.35 755
4 F488 10.96 3.92 73.65 0.35 788
5 47,188 10.90 4.20 73.80 0.31 772
6 A1t 90 10.30 4.90 76.70 0.31 750
7 1128706 10.00 5.80 75.00 0.33 755
8 FEH 686 12.25 5.21 69.06 - 777
9 SAU938 10.10 430 78.10 0.31 742
10 SAU918 10.20 4.60 80.20 0.32 780
11 T 208 8.60 SRRVENS & i 31.4% , DRI AT 2 B 1 37.8%
12 WE 799 11.20 430 73.60 0.35 775
13 Al 23 9.42 3.70 75.17 0.28 772
14 Jedes1s 9.41 4.83 74.90 0.30 770
15 Fii F 822 10.60 470 73.20 0.35 755
16 2351968 9.20 SRRVENS & 1 32.1% , DRI AT 2 B 1 36.4%
17 JE 5199 8.81 4.50 76.80 0.34 735
18 41T 988 10.24 431 72.51 0.35 788
19 15 T 888 10.66 4.07 72.27 0.35 745
20 Z=F2115 9.79 3.69 75.97 0.29 812
21 FIze618 9.84 457 73.77 0.33 759
22 B 20 9.10 3.40 72.90 0.29 732
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Table 3 The results of disease resistance identification of maize varieties developed by using of ZNC442 in regional test

TS R X2 RIEWE  ANFER SO BTSN TEEDI KBER RN 22 BEN
No. Variety Type of regional test Northern  Southern Maize  Southern Earrot  Greyleafl Maize  Maize heat
maize leaf maize leaf  sheath  maize rust spot stalk rot  smut
bilght blight blight
1 fefE606  JTPHIX MR HR MR MR HS - -
2 JIH99 PO R R FOK PRI X MR MR MR R MR MR R -
30 REFHE WEEERChE CPMOEKX S MR MR MR MR R R -
4 Fss P G IX S MR S MR MR R MR -
5 fEfp1ss X S R MR - S S R R
6 At DU 1S3 e B i X L IX S R S - MR - MR S
7 706 PIILIX S R S - MR R HS S
8 K686 JUPEIX S R MR MR R - HR -
9  SAU938 G 11300 e s i X S R S - S R R S
10 SAU91S DU ) S-S0 s i X MR S S - MR MR MR MR
11 FH208 DU B X () MR R MR - MR R MR MR
12 WET9 X S - S - S S MR S
13 fi23 G 1200 m DL b s iR X HR - S HS R R - HR
14 k518 =Ed 1200 m AL X R - S S R R - -
15 EES22  PUIEHIERE X S MR MR - S MR R -
16 435968  PUJIFI B b X (T MR MR MR - S R R -
17 JeHi99 G 1P 300 e s i X S R MR - S R S -
18 4TI 988 Ul IF #F X S MR MR MR - - MR -
19 f&Jp+ 888 VUM IR i IX S S MR S S - MR S
20 mE2115  PUR TR S - MR - S S MR HS
21 FJF618 = 1200 m LA EHEEFKIX HR S R MR R S - -
22 BE20 VU140 e g X MR MR MR - MR S HS -

TE - HR 5500 s RSB s MR 4000 s HS S v o 5 S o .

Note: HR, high resistance; R, resistance; MR, moderate resistance; HS, high susceptibility; S, susceptibility.
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