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Breeding and Application of Maize Founder Inbred Line Jing2416

ZHAO Jiu-ran, WANG Yuan-dong, SONG Wei, ZHANG Ru-yang, LI Chun-hui, LIU Xin-xiang
( Maize Research Center, Beijing Academy of Agriculture and Forestry Sciences/Beijing Key Laboratory of maize DNA
Fingerprinting and Molecular Breeding , Beijing 100097 )

Abstract: Jing2416, an elite maize inbred line, was developed by the Maize Research Center of Beijing
Academy of Agricultural and Forestry Sciences. Based on the theories of “Pyramiding of Elite lines from
the same Heterotic Group” and “High-density, Large-group, Strict-selection” , Jing2416 was selected from
the back-crossing population ( ( Jing24 x 5237 ) x Jing24 ). Jing2416 represents many merits, such as early
maturity, fast dehydration, high tolerance to various diseases, drought and heat, high adaptability, high yield
and general combining ability. By taking use of the elite inbred line Jing2416, twenty-one commercial hybrid
varieties have been officially approved by national or provincial regional trials. Especially, the hybrid varieties
of Jingnongke728, NK718, MC121 and MC812 showed outstanding agronomical performance, and each of
them has been planted over 67 thousands of hectares every year in China. The variety Jingnongke728 has been
accepted as the first mechanized harvesting varieties, as well as the control variety in mechanized-harvesting
trials in Huanghuaihai region of China. Jing2416 as a founder inbred line has been used by several key projects
and breeding platforms, such as national maize improved varieties, national maize industry technology system,
national key research and development project of China, etc.
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Fig. 1 Phenotypes of Jing2416 and its parents in field
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Table1 Combining ability calculated by kernel weight per ear between Jing2416, 5237, Jing24 and other testers

5 HA H 38 AR 4 B E I 45

RN K R (g) Kernel weight per ear from between Jing2416, 5237, Jing24 and other testers
Material Kernel weight
aterial name TUMCOl BT 464 U724 HU725 3189 K58
per ear 478 5831 B547 D9H DH351 . . . . GCA
Jing MCO1 Jing 464 Jing 724 Jing 725 Jing 89 Zheng 58
5L 24 Jing 24 98.23 206.82 227.74 19559 263.24 218.02 216.18  213.77 207.27 255.73 208.84 21698 0.43
5237 78.47 23236 213.55 21551 217.22 25279 181.08  206.05 229.73 213.92 223.51 174.89 -2.45
3t 2416 Jing 2416 110.38 195.50 237.77 196.13 252.60 213.63 210.05  252.55 246.50 238.28 218.27 207.21 2.01
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Table 2 SSR-Marker based standard DNA fingerprinting for Jing2416 yielded by with 40 core primers

Sl DNATRE || 3115 DNAZREL || 3115 DNA#RE 3115 DNA #4
Premier No. DNA fingerprinting || Premier No.  DNA fingerprinting ||Premier No. ~ DNA fingerprinting |[Premier No. DNA fingerprinting
PO1 354/354 P11 172/172 P21 154/154 P31 282/282
P02 239/239 P12 2771277 P22 184/184 P32 234/234
P03 250/250 P13 246/246 P23 262/262 P33 207/207
P04 361/361 P14 154/154 P24 238/238 P34 170/170
P05 291/291 P15 221/221 P25 173/173 P35 178/178
P06 343/343 P16 212/212 P26 246/246 P36 215/215
P07 410/410 P17 413/413 P27 294/294 P37 185/185
P08 364/364 P18 278/278 P28 176/176 P38 261/261
P09 275/275 P19 222/222 P29 279/279 P39 302/302
P10 260/260 P20 185/185 P30 134/134 P40 318/318
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Table 3 The twenty-one maize varieties developed by using of Jing2416

s i B WA HE AR it ey
No. Name Female parent Male parent Year Accession number
1 AE} 728 T MCO1 52416 2012 [# " £ 2012003
7 MCO1 I 2416 2014 HUH R 2014006
5t MCO1 5t 2416 2016 AR 2016017
5 MCO1 It 2416 2017 [ # & 20170007
2 NK718 ot 464 It 2416 2018 [ £ 20180261
I 464 It 2416 2011 58 K 2011003 5
I 464 It 2416 2016 41 K 20160006
5t 464 5t 2416 2016 HH E 2016031
I 464 It 2416 2015 B & 2015010 5
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75 A A A HEAFDY B S
No. Name Female parent Male parent Year Accession number
3 MCI121 50 72464 50 2416 2018 [ & 20180070
5L 72464 5t 2416 2018 HUHESLHT K 20180004
4 MC738 724 5t 2416 2019 [ £ 20190033
i 724 I 2416 2016 S R 2016006 =
5 MC812 5 B547 50 2416 2019 [ & 20190284
5 B547 5t 2416 2015 HUHE 2015003
6 F2K 303 725 5t 2416 2017 [E# F 20176055
i 725 5 2416 2019 [ 7 20196148
7 AU 38 7 D9B 50 2416 2009 U R 2009005
5t D9B 52416 2015 HES] K 2015002
5t D9B 5t 2416 2016 Z2INTE 2016009 5
8 TUHL S8 CH3 5t 2416 2010 [ % 2010004
CH3 712416 2013 ZINE 2013005 =
9 AU 68 CHS 7 2416 2010 [ & 2010003
10 wAEs s 7t X005 5 2416 2012 HH R 2012008
7t X005 2416 2010 ZHT R 2010031 5
11 iRl 389 MCO03 I 2416 2009 [ 2009001
12 R 739 5L 5846 7 2416 2010 SUH K 2010004
5t 5846 5t 2416 2011 HHfEG] T 2011004
13 HAREL 828 It 88 5t 2416 2019 [ & 20190009
7t 88 I 2416 2017 BT R 20170004
7 88 50 2416 2017 U 20170002
14 MC565 XD3738 52416 2018 LR K 20180003
15 HURHE I 568 5t F420 5t 2416 2019 HUHE 20190006
16 AR 59 XD2458-2 5t 2416 2019 [ F 20190231
17 R 528 90110-2 12437 (3% 2416 ) 2008 L 2008008
90110-2 12437 (3% 2416 ) 2010 HfEG] F 2010003
90110-2 12437 (5% 2416) 2011 ZHAE 2011004 5
18 MC220 5t X220 5T C632 (5t 2416) 2013 [## £ 2013018
19 FAKE 736 5 58-6 50 3719-274 (5% 2416) 2017 £ F 20170021
20 25 25 T12-4 T6 (5L 2416) 2017 9 E 20170002
21 ik 518 It B547 5 2416 2018 [€# T 20186114
6 itit B X EE IR A T AR A B B
VITe P RYEARSE I BA S TR, B 5 AR A
6.1 F2416 EAREHF—REXHBTESE  LCHEMMLRGF 7, RE T ARG, %

FETG AR et fe AT T oR A RERG 72

Zexr BRI PF 340 .75 853 . Mol7.£B 58, [ 330 %

BRI TR, T AR Z KBS BT AR A s T REERFHOKP
i, ol AT A R B A HE T A OMEREAR  SETRIRR Qe 5T 2416 ASCRELL 2 1



1056 7/

o
¥

Eild 21 %

MR 24 FI 5237 R SERbEATEL, R ™ ]
PR R A E TR AL T A, G PR
KR LEERZIEIRIE R . XTaT 2416 BLA H1IE K
W, HS X B A RAA R R, H
AR 20 24 R 4258, IF7EA ™ EAFEIR
B AR IZ 4 B . e, Rl 728 AR
Shy P R HLMAC X 3s 3 o e R A B 2416 TR
EH— s T AR, Rl i E £
K DA LIS B KT S AP 7 Hhek A T R R R ]
Wi
6.2 H2416 BTEHXZRZMIEZEREE

BT AR 2416 FRINE T 1538 T X
PRI E T H bR A B BE R AR LR e
TRETRA ., 512416 HITET F 585 it ok R 24
B prptEsE BCA S PRI P S5 N A
2T R A I B B R B 2 11 ) T, S AR TR A A O
B, S T BT H R R A 24 BIEOG PRI AR TE
A KFRLUR (LG J1 e 55, S50 BT 5237 1Y U
HprEk i T RAEA RN ARBERE IR
PR FARGFRYBAT T “m K™ I FEARK R
FE R BRI 1B E 5 & X A SR & ™
DX R PR T BERRE R PO B, 1E
PERE B RYUR AL 05 o FEREE FI0E] b, f e
B IERIHEAY K F] 10000 #REAE, R “RAEA” 1
PPt B ERRR AR B AR, NZ AT “H B 2
FER T BBE—", TEHARINITIE T, 52 RAR LR
GACENEIR, SIS B A B AR 0 Rk, RISk,
TRBLIFAR KR R g —A <=7 700 5l 2416
G, ANMEY TR T R E AR A R R Y 5t A%
filh, oA N B R R T EE B R, A
I E ik 5 B AR Z BRI TR
6.3 2416 BXRMEABANMNEFH—TIZHE

5L 2416 X E MR TP E— 25 R FIAHT, R
SR AE U ARG PR B e R, SE BT A 2
MH HT A2 S R BC B 45 R AT LLE Y, 5 2416 5 X
FERD A SR 2R S, 5T 2416 /2155 Reid . P %S
A ZEAEFh oA A O A, 55 BB i — 25T
Bl IR BB SR A8 4, B RN B AR LR S
EE, A28 Z 038 80 0 3% 0 T A T v K
U P N R T 6 N B ) | NS
JRAYTIA -SRI, ansemE BRI AEA0G | F R R

SE 30k
(1] ERRAR, slAZE, i, SRk, TRARIT XA JE . BRIREKA

[10]

ERIEF // 2000 VEUIRFF 2 AR 28 308 . dbnt: rEfE
Wy#4x, 2001 : 261-262

Meng Z D, Zhang F J, Han J, Guo Q F, Wang L M, Liu Z X .
Discussion of breeding on maize inbred lines//Collection of crop
science symposium in 2000. Beijing: Crop Science Society of
China., 2001 : 261-262

32 24 O b S S L DR PRy N s | o
%#,1997(1):20-22

Li S S . Breeding and application of “Huangzaosi” in maize.
Journal of Beijing Agricultural Science, 1997 (1 ): 20-22
FIOK, KA BER AR, BRI, X, Mk, il
VU ARERIE | FORBT AR BUAR) 728 SRRHUMRALAE R
T EF, 2014 (10 ): 68-69

Wang Y D, Zhang H S, Duan M X, Zhao J R, Li Y F, Liu C
G, Chen C Y, Cheng G L, Cui T Y. Modern maize-production
technology of new maize variety Jingnongke 728. China Seed
Industry, 2014 ( 10 ): 68-69

B2, AR, B AR, EIOR R, A X, X
AR, ST SRR AL . R LA R E LA R R
i RUREL 728 I T SECERARMIG . R, 2015, 5
(2):10-14

Duan M X, Zhao J R, Li Y F, Wang Y D, Xing J F, Zhang
H S, Liu X X, Liu C G, Zhang X Y, Zhang C Y . Study on
the breeding and supporting technology of new maize variety
‘Jingnongke 728 . Journal of agriculture, 2015, 5(2): 10-14
BN, IR, E 0, B ERFY 450 JH it . K5
il NK718” i ) i R BARBIETE 5 R . LB R,
2013,41(31):12271-12272

Luo S B, Zhao J R, Wang Y D, Yang H L, Wan X R, Zhou B J .
Research and application technology of super high yield seed
production on new maize variety “NK718” . Journal of Anhui
Agricultural Sciences, 2013, 41 (31 ): 12271-12272

skAeA: BrR S Bl K, SR AL, SR AL, XB A, B, 1K
S8, ETTAR AR . HLIRC KT Al MC812 It & .
ik, 2016 (2 ): 62-64

Zhang H S, Duan M X, Chen C Y, Zhang C Y, Liu X X,
Mao Z W, Zhang L, Wang Y D, Zhao J R . Breeding of a new
mechanized harvesting maize variety MC812. China Seed
Industry, 2016 ( 2 ): 62-64

TR, B2, EI0AR, AR BRI Z A . R I
RAS RIHRN . FKBEE, 2007 (S1): 152-153

Xing J F, Duan M X, Wang Y D, Wang J D, Zhao J R, Fan H
W . Probe on the improvement of Huangzao4 and its improved
inbred lines. Journal of Maize Sciences, 2007 ( S1 ): 152-153
BASK, FICAR, XUBA , sk g% e =, R A6 Bl 2% . oKk
IR R R A3 R 7Tk : CN107455254B. 2019-01-11

Zhao J R, Wang Y D, Lliu X X, Zhang R. Y, Xing J F, Song
W, Duan M X . Method of pyramiding of elite traits from one
heterotic group: CN107455254B. 2019-01-11

AR MR ERAHZREF I . EKFE, 2005, 13
(2):31-32

Zhao J R. New method of elite inbred line breeding in corn.
Journal of Maize Sciences, 2005, 13(2 ): 31-32

AREE RIS BT T R, NSRRI R . B
AT EARALRRR S 9 EReRMAE L . ARk
241, 2005, 20(5): 10-12

Tang J H, Xie H L, Huang S M,Hu Y M, Liu Z H,Ji H Q,



54

ARG : FARE T AR 2416 ML H SN

1057

[11]

[14]

Kou Z A. The changes of the content for chlorophyll and
photosynthetic productivity in maize inbred lines under the low-
nitrogen stress. Acta Agriculturae Boreali-Sinica, 2005, 20( 5 ):
10-12

HOR, B, B, FAEH | TOK F A2 RAE PR PR
BSOKPRIERETI SRR ITF . EAR AR, 2019, 35(29):
32-40

Huang B, Lu X M, Zhou B, Wang Y Z. Physiological indexes
of maize inbred lines: the relationship with drought resistance
and recovery capacity. Chinese Agricultural Science Bulletin,
2019,35(29): 32-40

YA RARIT AR, Bk L K AR S I R R
9T . EARKFKHL, 2003 (8 ): 40-43

Xie H, Shen R K, Xu C J, Qin Q Z. Experimental study on
the interaction of water and Nitrogen and their relations with
chlorophyll. China Rural Water and Hydropower, 2003 ( 8 ): 40-
43

SCE, BT WX, SRk, A MO, KRR . EKRE AL
ZACHIEARE IO PEAT . TRBL, 2019, 27(6):31-38

Wen Z, Wang F,Xie LY, Wu CL,LIY, Zhao L M, Zhang
C Q. Evaluation on the heat resistance of maize inbred lines at
flowering stage. Journal of Maize Sciences, 2019,27(6 ):31-
38

B, I, XK, A, TR BRAZAG . FORI SR AI
FA R PIEIEAE . INRAA:, 2017, 49 (1): 114-116
Jia X, Wang L,Liu Z L, Mu C H, Ding Z H, Yin F W.
Resistance identification of maize hybrids and inbred lines to
stalk rot. Shandong Agricultural Sciences, 2017,49(1) : 114-
116

FEFG A . A /N SRR R BT . e s T E Al
Jig#t:, 2003 10

Zhuang Q S . Improvement and pedigree analysis of wheat
varieties in China . Beijing: China Agriculture Press, 2003: 10
B, ERT . EFKRF R TILAS B T AEA I
TRAFE, 2010, 18(5): 1-8

[17]

[18]

[19]

[20]

[21]

[22]

LiY, Wang TY . Germplasm base of maize breeding in China
and formation of foundation parents. Journal of Maize Sciences,
2010, 18(5):1-8

BKFE, ERTBA . BEAANEYE T RAE S B A
F . MBI, 2019, 20 (5): 1093-1102

LiY X, Wang T Y, Li Y. Formation, research and utilization
of founder parents in major crops. Journal of Plant Genetic
Resources, 2019, 20( 5): 1093-1102

LM TR R A SRS S8 BB MR . fEP A4k,
2001(4):31

Zhang F L. Breeding and application of maize elite inbred line
Zheng 58. Crops, 2001 (4 ): 31

it SR L BRAT S, 20500, B, X, TR IR
KAZEERFF 340 MEE S . FAFRE, 2002 (S1): 30-33
QuG,XuWW,ChenDY,LiF Z,ShiJ G, Liu X, Ning J
L. Breeding and application of maize elite inbred line Dan340.
Journal of Maize Sciences, 2002 ( S1): 30-33
ZHOR e 2Rk S XIDUR RAER . oK 330 SR
PREESAEH . R TRHL, 1996 (1): 36-37

LiY T, Yang R H,LiJ C, Liu H Q, Lin W G. Purification
and innovation of maize inbred line Zi330. Seed Scicence &
Technology, 1996 ( 1 ): 36-37

ZEHR . K A 3307 BN FHBUIR 5. R, 1988
(2):22-23

Li Y T. Current status and unsolved problems of maize inbred
line “Zi330” . Seed World, 1988 (2 ): 22-23
FICHKR, IR, KA Bl i, S, skAR I, XUBT 7, 55
TR, BRI, BREIL . “HEIRR” FR A oK A 28 R EHUOR R
EREERITSE . AR5 B IR, 2019, 20 (6): 1554-1565
Wang Y D, Zhao J R, Zhang H S, Chen CY, Wu S S, Zhang C
Y, Liu X X, Guo C E, Chen M, Chen S J. Characteristics of the
“Huanglv-European Lines” maize inbred lines for mechanical
grain harvesting. Journal of Plant Genetic Resources, 2019, 20
(6):1554-1565



