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Breeding and Application of Inbred Line of ‘Xundan Series’

Suitable for Machine Harvesting
ZHANG Guo—he, WANG Chang-liang, YAN Li~hui, CHANG Jian—zhi,
WANG Fen—xia, HOU Xian—jun, WU Yong
(Hebt Academy of Agricultural Sciences, Hebi 458031, China)

Abstract: The indigenous inbred line Zheng 58 was utilized as the foundational material for the development of
an improved Reid inbred line, Xun658(Xun6586, XX6586). An improved inbred line, Xun1543(XX1543), character-
ized by high yield, good quality, early maturity, and suitable grain harvest, was developed through a breeding pro-
gram that involved crossing, backcrossing, and self—crossing with an introduced inbred line PH6WC. Additionally,
the utilization of the high combining ability PH4CV as the foundational material, the temperate germplasm resource
515, and the native high resistance inbred line S122 backcross contributed to the development of the improved in-
bred line and its sister inbred lines, Xun1541, Xun1544, and Xun5441, all of which exhibit high combining ability.
Multi—generations of selfing were utilized to select for early maturity, good resistance, and high grain yield. The pres-
ent study involved the fusion of foreign inbred lines with native germplasm to generate the "Xundan series" maize in-
bred lines that are well-suited for grain harvest. Subsequently, several new inbred lines, namely Xundan1538, Xun-
dan1668, Xundan1618, Xundan1718, Xundan 56, and Wansheng106 were selected and bred. Among them, Wansh-
engl06 and Xundan1668 were specifically selected as machine—harvested varieties for national audit and provincial
audits, respectively.
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Table 1  Breeding process of inbred lines Xundan series
&y H 5 JLiREA PEE
Year Location Generation Process of inbred line selection
2008 4F 5 Ty HE 58xXPHOWC AR
PH4CVx 515
2008 4F4¢ =i F\xPHO6WC 0] 32 2H e BL il b4k
S122 xF,
20094 5 s Fi: (45 58xPHO6WC)XPHOWC 13 9 J7#k/hm?, A 200 ¥k, A 3C, BEUN 100 427k
Fi: S122 xF\(PH4CVX 515) % 9 J7kk/hm®, B 200 £k, FI 32, HEHRK 100 >R
2009 44 = Fo: (K8 58xPHOWC)XPHOWC 5% 9 Jy ih/hm’ , e #5A8 RABAT A 28 , ISR 28 i Vi vk I 22 A T
Fy: SI122xF,(PHACVX 515) %29 T kf/hm’, BERRE R AAT A 38, R 28 el VIR e 25 4~ A T
20104F K Ty Fs: (K 58xPHOWC)XPHOWC 5 9 J7 M/’ , el B , IEA TP P 40 i , WSO 28 v PR ok Wi 124>y
Fi: S122XF,(PHACVX 515) B HE 9 TTik/Mmm® , HEHITE T  SEATHUR PSS WK I 2 Y R 18 /AT
201044 = Fu: (5 S8XPHOWC)XPHOWC #4111 38, R 12 N84T, A TER PRI 13 RIS DL PHACY i g6 Fh 2 ficd &
Fi: S122xF,(PHACVX 515)  FE0R A 38, GRS 18 NEEAT , WA TEEORICEN 1 785 [RIET L PHOW C Al 56 Fir 20 i 4 &
20114EH ke Fs: (4 58xPHOWC)XPHOWC A 22 , [RIF - JRBL 5 7 a5, St Be & 11 407, 315 1 A5 7 Rl B R T
Fs: S122xF,(PHACVX 515)  [AZZ, [FlBSHF R ACE 105 120, S8 it Bl & J1 5007 AR5 4 156 B Rl HAREEA T
201144 =i Fo: (4 58XPHOWC)xPHOWC 122, [l JYEFIZH A 24 B, 5 440 : xx6586, i A 44 4 : 12 658
Fo: S122xF,(PHACVX 515)  FZZ, B JGEFEA A A, 44 0 : XX1543 IR 1541 IR 7 1544 342 5441
20124F K Ty SBH AT R A e e
F2 BRERIERBZIZWEZHRNES PHEWC 1 PHACV HytbE:
Table 2 Main characteristics of inbred lines Xundan series and comparison with PH6WC and PH4CV
EEES AEW RN M oa BRoE BT Aok WAH R O| R & 2R Bk
Inbred Growth Stalk rot ~ Cob color  Plant Ear row Kernels  Combining  Quality Root Stem Lodging
line period height number perrow  ability resistance
12 658 108 bt M 232 15.8 23.5 [ e Kk i G
PH6WC 110 J& & 243 15.2 22.4 = s Kk i G
R 1543 102 t a 230 16.4 23.6 = e Rk I35 G
% 1541 103 Bt a 237 16.2 23.8 =1 1 Kk 4] Ei
RFR 1544 104 Bt a7 253 16.2 222 = N Rk 1 i Ci
R 5441 104 bt a1 251 16.6 20.8 [ s Rk 1 i G
PH4CV 104 & ar 249 16.2 21.2 = s Rk i G

oK [ C R BET B SRR L1538 32 R 1668
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S YAy RS K R 24.3% . 27.3% , TR R R
4 3.63% .7.65% , PIIHE bR ST G B 2 0 T AL
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Ko IR EE R A BN (3R 6), B E LN 745 ~
789 o/ L AHVEM & mFIY 70.03% ~73.35% A
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Table 3  The varieties bred with inbred lines Xundan series

di B A LA 41 5 CilE 5=
Variety Female parent Male parent Group Validation number
R 1538 R 658(1R 5 6586) WA 1544 i B! 9 £ 20180027
R 11668 1 658(XX6586) R 1543(XX 1543) e €4 £ 20190014
£ 658 %1543 Bk B T 20200015
JI %106 JNO8 #1543 HLIR [# 7 % 20190234
RE1618 R M6968 81541 i FLH K 20190032
=3 ()51 F11(2020) = 045
e “5|F2021099
i 2531 #12021082
RHL1718 2 M6968 R 5441 FLai] BLHT T 20218085
RHL56 R 658(1% % 6586) R34 ELgli [ 7 20210455

x4 RBZRIBXRARMMIFERR

Table 4 Disease resistance of varieties with inbred lines Xundan series

min i /NG 7 R [EWRzi RAHRTT 1L TR R
Variety Southern maize ~ Curvularia leaf spot ~ Southern rust ~ Fusarium graminearum Gall smut Fusarium
leaf blight stem rot graminearum ear rot
#1538 MR R HS R HS S
R 1668 MR MR S MR HS R
JT#% 106 S S HS S HS HS
RHL1618 MR MR MR MR S R
RHL1T18 MR HR R HR R MR
.56 MR S S R HR MR

®x5 RBEFRIJIBXRARMMTERFHIHIKRI

Table 5 Yield and kernel traits performance of varieties crosshred with inbred lines Xundan series

i A X X0 i A= i (kg/hm?) ARG R 7= (%) RISk (%) BRI (%)
Variety (kg/hm?) AT (%) Yield of Yield of Moisture content Crushing rate of
Yield of region test  Extent of increased production test production test of fresh seeds fresh seeds

VR 1538 669.2 8.75 648.2 7.00

R 1668 655.1 6.00 722.3 4.60 24.3 3.63

Ji%106 660.3 7.00 653.4 7.60 27.3 7.65

R 1618 690.0 7.40 632.9 6.90

BHL1T718 639.8 4.00 705.3 8.32

R HL56 686.7 4.90 696.9 5.30

*6 REBERIBAXARAMLMMMELILE

Table 6  Quality comparison of varieties crossbred with inbred lines Xundan series

il T AHE(gL) HLFERD (%) MR (%) HURE S (%) R (%)

Variety Bulk density Coarse starch Crude protein Crude fat Lysine
L1538 764 73.55 10.60 3.90 0.38
11668 769 73.55 10.40 3.40 0.35
J1 %106 760 70.03 10.58 3.87 0.36
RHL1618 754 73.72 10.50 3.41 0.29
RIA1718 789 71.80 10.20 3.67 -
RHL56 745 73.75 11.36 3.25 0.33

FRHL958 - 72.60 9.47 4.46 0.27
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