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Exploration and Analysis on the Test Crosses Performances of
Huanglv-European Lines in Maize Breeding

WANG Yuan-dong'**, ZHAO Jiu-ran’, FU Xiu-yi’, ZHANG Hua-sheng’, CHEN Chuan-yong’, WU Shan-shan’,
ZHANG Chun-yuan’, ZHANG Xue-yuan’, CHEN Ming', CHEN Shao-jiang'
('National Maize Improvement Center of China, China Agricultural University , Beijing 100193 ; °Maize Research Center,

Beijing Academy of Agriculture and Forestry Sciences/Beijing Key Laboratory of Maize DNA Fingerprinting
and Molecular Breeding , Beijing 100097 )

Abstract: Elite germplasm resources is the important foundation for the breeding of maize elite hybrid, and
germplasm suitable for mechanical grain-harvesting is an urgent need in China. It is an important way to solve the
problem by introducing European early maturity germplasm in domestic germplsm to develop Huanglv-European
( HE ) lines. In this study, the 258 HE lines were crossed with the tester lines Jing MCO1 and Zheng 58 to evaluate
the yield and grain moisture performances of the hybrids. The results indicated that: ( 1) the hybrids of Jing
MCO1 had lower grain moisture and higher grain yield as compared with the tester Zheng 58;( 2 ) the Huanglv-
European lines with different domestic background had much different performances in test crosses, Huangzaosi

and Jing2416 derived lines had lower grain moisture and higher yield in both spring and summer maize, while
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the lines from Chang7-2 showed higher moisture and yield;( 3 ) The hybrid from the HE lines with the percentage

of 25% early maturity donors performed better in the target traits. Thus, the conclusion is that it would be an

effective way to develop elite HE lines by backcrossing once with the domestic lines in practical breeding.

Key words: maize ; Huanglv-European lines; yield; grain moisture ; mechanical grain-harvesting
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Table 1 Subgroups and numbers of the 258 Huanglv-European lines

HEKRAAY S A LA Introgression percentage i Bt
Subgroup 25% UM 50% UM 25% UF 50% UF No. Classified No.
B289 25 B289 subgroup 14 11 32 0 57 32
S122 2% S122 subgroup 3 4 14 5 26 15
& 7-2 2% Chang7-2 subgroup 3 4 54 1 62 27
340 Z& Dan340 subgroup 14 4 6 3 27 15
# . PUZE Huangzaosi subgroup 4 5 3 3 15 14
IT 2416 2 Ting2416 subgroup 8 4 7 3 22 15
92 2 Jing92 subgroup 25 8 2 2 37 22
P 287 % Si-287 subgroup 3 0 7 2 12 8
St Total 74 40 125 19 258 148

UM Fil UF 73 SRR BRI AR G REARIACA . R 1]

UM and UF represent female and male parent of European early-maturing material , respectively. The same as below
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Table 2 Mean grain moisture content of test crosses of HE
lines in spring and summer maize
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B MCO1 Jing MCO1 16.28 23.06
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Fig.1 The yield of test crosses
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Fig. 2 Mean grain moisture content and yield of different combinations ( combining testers )

R, T E K R 5 5 MCO1 I 22 4 & 7
WCAR s FF R 5 7K & 7 TS AR Sy 2 S122 26 > &
7-2 25> 5 92 25 > PU -287 25 > J} 340 2K >B289
H> 52416 8 > B R PUSE (B 3) 5 2677 & 7 1l =
R Hy 2 BT 2416 25 > P -287 26 > BRI > B
7-2 28> 51 92 28 >B289 25 > J} 340 2% >S122 2%
(F4), R ERI, 5T 2416 Fil B289 J5 1 # Kk
RIS A FFRL S KRR, P e, L HR R
PUFIET 2416 KRR RIR N . HlRE 7228
BERR R BE 20 A b Bk s, (R 7 R KP4
1 RAEST 340 Fil S122 2 5 R R 58 41 A 7 B 3%

1Wﬁﬂﬁﬁﬁﬁﬁ

KA (%)
Moisture content
a5 >

B2892%  S1222%  EB7-22% FF3402¢  BRWUZE 50241628 5To2Z¢ PY-2872%

27 Subgroup

ok S KRR R, R, IR RR, Hk
FAATAE I B R AR TE AR U I AR TR B AR A
A AE R EAA BRI, 2 SRR R LK A
A A A, i e e R A DRI R AR R
BT FRBE 3 1R LA A1 L

1B, WK R 5 50 MCO1 i 28 2H 4 WAk it
BB K RIUT K s S122 25 > 1 340 25 > B 7-2
2> 3% 92 2K >B289 2K > Y -287 2K > 3t 2416 2K
>R (E 3) 5 7277 i a0y 4 - S122
2> -2873 > 1340 2> B 72 2> w B 2k
>TT 9225 > 5T 2416 25 >B289 K (Kl 4), # H.Y,

NONNAn0r

B2892¢  S1222%  B7-22%  FF340%%  EEIUK 5i24162¢  51922% PY-287%%

2% Subgroup

KA (%)
Moisture content
S o 9 )
S S = S

A: JH%; B Tk, T
A': summer maize, B: spring maize.The same as below
B3 FE#EEFESRE MCO MLZASEEREERBIRIIFH S KE
Fig.3 Grain moisture content on harvesting of various combinations derived from different HE
lines and Jing MC01 in spring and summer maize
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Fig. 4 Yield of various combinations derived from different HE lines and Jing MCO01 in spring and summer maize



870 7/

W E M 21 %

5L 2416 R BRI A A W PR S KRR, 77 i
AP s DY -287 ZREERR R AL A FFRL & /K
i, 7= R IR S122 ) 340 FilE 7-2 L5 Rk &R
WAE A AFPRL B K P F AR e, B T 252
B R AE AR AU Tk P 38 B AL b
W, iRHEA SRS 340 2580 S122 25 T A B4
B HWAG , KPR/ R 18, B B R A LA FF
7 K A A e, ER T A R, T R [ B
it 7K T SR AR A A B [ s o S T ) R
O Z

25 FrA, B LU 2416 LB R IAZH S
T 75 B A% T AWK FFRE & K B 3, 7 e B
WETR 3G R RILTE N AR R E G R
B A 7R FVERLAR AR IS S P & b RE 3 B
BB R R B 7-2 8RR S 4 A7
F R TR PR & K B 5w, (H 7= g
15, T A H BOFPRLG K R PG MR e EE
WEA—E TG MNE . R A 2R 340 1

S122 S S IR I 58 2H & A B T S 4% T OK DO
FKEREGS R A, A IRz XL A TR
Bl TEAR LT R FOK DOFPRL S K iy, (EE 7 B
KPR R, DRI i XA B3t 7K T2 4 S8 AR S AR 1Y)
Vet , A AT 80 A HAEAE R B M T . SO
A F 5 92 S MRA AR R 18 2 DA IXRPAL
FK R, K, ANE S E AU AR
W At Pt 7 B AR
23 SAARELLFIEMEAFHRERRMNZAE
R

AR AN [5) L 51 7 Az 1 2 DR X
SEAH A WO PRFRL 5 7K AT BRI (3R 3181 5 ),
TR, A 50% L) UM R UF B2
PR TEWCR I SRR S K BT 3 A 25%
il AHEFA BT, UM 2858 BRCR 19 I 32 416567
KL KB T UF 28, UF Bl 50E T B 50k
i, 7R R SRR AW B R T UM (EAIN 5221
BRI E KRR, UM SOR B

£3 SALREGIENEAFHMRERRVUZHS S KERN

Table 3 Moisture content of test crosses derived from HE lines with different percentage of European early-maturing maize

decent introgression

AL . H &K (%) K (%) . HRE &K (%) K (%)

: KT e e DR e o
Introduction Test Grain moisture content Grain moisture content Test Grain moisture content Grain moisture content

ester ester

percentage in summer maize in spring maize in summer maize in spring maize
25%UF L MCO1 16.79 23.44 R 58 19.03 28.98
25%UM 7 MCOo1 16.06 23.16 #B 58 17.91 28.90
50%UF H MCO1 16.47 22.61 #5 58 17.89 27.98
50%UM I MCO1 15.01 21.81 #B 58 16.91 27.96

M TR E , BRIERRE ER T, S A 25%
F150% UM Y ERR R 58 58 M50 = it AR
A, A 25% UM Fl 25% UF B ER R MAS4H 577 &
By T HARR A 50% A LB (3 4). FEAHIF L

x4 SATFEGIENEAMRERRUZAGTERNA

B, 2545 2 NS FE , F A 25% UF B9 EERK R
THA TR T 25% UM; A 50% UM YRR
Z A2 20 4 ) T 50% UF (E 5), B S A UM
(1) ¥R R A B S B IR 1 .

Table 4 Yield for test crosses derived from HE lines with different percentage of European early-maturing maize decent

introgression
ﬁ‘)\ H:/WIJ N |5 E=N 2 |5 =N 2 \ 5 =N 2 5 =N 2
Introducti ek At (kg/mm®) - FF%7 4 (kg/hm®)  I05GFD SLA 4 (kg/hm”) B 4 (kg/hm®)
ntroduction
Tester Yield in summer maize ~ Yield in sping maize Tester Yield in summer maize  Yield in sping maize
percentage
25% UF 5t MCO1 9245.68 12177.37 # 58 9300.54 11564.59
25% UM 5 MCO1 9480.22 11946.69 #K 58 8835.25 11213.80
50% UF 7 MCO1 8732.64 11693.28 # 58 7911.10 10940.67
50% UM 7t MCO1 8638.87 11876.32 5 58 8550.54 11268.24
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Fig. 5 Grain moisture content and yield of test crosses derived from HE lines with different percentage of

European early-maturing maize decent introgression ( combining testers )
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Table 5 Agronomic traits for elite combinations derived from HE lines and Jing MC01 in summer maize

MR SNG4 MREKE (%) 77 (kg/hm®)  HEXHIEIG™ (%)* AEEWI(d)
Material Introduction percentage Grain moisture content Yield Yield-increase®  Growth period
5 2416°M-7-2-1-2  Jing2416°M-7-2-1-2 25% UM 15.617 11854.50" 18.27 90.0

I 2416°M-1-1-1-1  Jing2416'M-1-1-1-1 25% UM 15.00” 11356.95 13.31 89.5
B289°M-1-4-2-1 25% UM 16.19° 11310.90 12.85 94.5

W HPY °F-7-1-1-1  Huangzaosi °F-7-1-1-1 25% UF 15.68" 11171.85 11.46 95.0
B289°F-5-1-2-2 25% UF 16.69" 11023.80 9.98 93.5

£} 7-2°F-4b-2-4-2  Chang 7-2°F-4b-2-4-2 25% UF 16.88" 10966.95 9.42 97.5

5 92°M-7-1-1-1  Jing92°M-7-1-1-1 25% UM 16.91° 10884.30 8.59 94.0

£ 7-2°F-4-2-1-2 Chang 7-2°F-4-2-1-2 25% UF 14.74” 10869.15 8.44 95.0
340°M-3-2-1 Dan 340°M-3-2-1 25% UM 16.89" 10851.00 8.26 98.0

PY -287°M-2-2-1-2  Si-287°M-2-2-1-2 25% UM 15.90” 10844.40 8.19 94.0
) Average 16.05 11113.35 10.88 94.1
#5958 (CK ) Zhengdan 958 20.09 10023.15 98.9
HARE 728 (CK ) Jingnongke 728 15.60 9776.55 93.1
LSD 0.05 2.98 1674.30

LSD 0.01 3.91 2200.35

AT SR X B 958 LG, LSD 435IK T LSD 0.05 A LSD 0.01, *: H#8EL 958 XL, I
"and " indicate LSD>LSD0.05 and LSD>LSDO0.01, respectively. *: Compared with Zhengdan 958. The same as below
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Table 6 Agronomic traits for elite combinations derived from HE lines and Jing MCO1 in spring maize

R AL RGO (%) i (kg/hm®)  FEXHIERE™ (%) AEEWI(d)
Material Introduction percentage Grain moisture content Yield Yield-increase Growth period
£} 7-2°F-7-1-3-3  Chang 7-2°F-7-1-3-3 25% UF 23.84" 15636.30" 22.24 131.5
S122°F-2-1-1-2 25% UF 26.05" 15590.70" 21.88 128.5
S122°F-4-2-2-6 25% UF 25.09" 15177.30" 18.65 131.5
B} 7-2°F-3 #b -1-1-1 25% UF 25.14" 14739.90” 15.23 128.0
Chang 7-2°F-3 bu-1-1-1

S122°F-4-2-2-3 25% UF 25.05™ 14693.40" 14.87 132.0
It 2416F-6-1-1-1  Jing 2416F-6-1-1-1 50% UF 23.217 14542.35™ 13.69 128.5
LY *M-3-1-1-2 25% UM 22.63" 14502.75" 13.38 129.5
Huangzaosi *M-3-1-1-2

S122°F-5-1-1-1 25% UF 23.83" 14467.65" 13.10 1235
£ 7-2F-6-1-1-1 Chang 7-2F-6-1-1-1 50% UF 22.00” 14406.00™ 12.62 127.5
B289°M-3-1-1-2 25% UM 24.33" 14370.90" 12.35 126.0
S122°F-2-1-1-5 25% UF 24.15" 14334.90" 12.07 127.5
HEFLPY ?F-7-1-1-1  Huangzaosi °F-7-1-1-1 25% UF 21.49” 14316.60" 11.92 128.5
B 7-2°F-3 #b -1-1-2 25% UF 27.32" 14250.60" 11.41 125.5
Chang 7-2°F-3Bu-1-1-2

B289°M-1-4-1-1 25% UM 24117 14137.50" 10.52 127.0
S122M-4-1-1-1 50% UM 21.93" 14071.80" 10.01 128.0
T Average 24.01 14615.85 14.26 128.2
#5958 (CK ) Zhengdan 958 29.93 12791.40 137.0
ARl 728 (CK ) Jingnongke 728 21.57 12353.70 126.2
LSD 0.05 2.94 1144.50

LSD 0.01 3.86 1504.05
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