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Study on Utilization of Tropic and Sub-tropic Maize Germplasm in

Northern Early—Mature Spring Maize Breeding
SU Jun, LI Chun—xia, GONG Shi-shen, YAN Shu—-qin, et al.
(Maize Research Institute, Hetlongjiang A cademy of A gricultural Sciences. Harbin 150086, China)

Abstract: Eight inbred lines were selected by introducing tropic maize germplasm into Diangul 1A, Hongyumi,
Chang3, Mol7, 2 test varieties were selected for each inbred line. Contrast design, three replications. The observed
values of agronomic traits of selected lines with tropic and subtropics germplasm and unimproved lines, hybrids of the
selected inbred lines and the cross combinations of unimproved lines were taken as a pair of data and analyzed by
pairing statistical method, ¢ test. The results showed that the heterosis of hybrids crossed by Diangul1A induced
Suwanl, 5-56 and Hongyumi, Hongyumi induced Suwanl, EVTS and Diangul1A, Chang3 induced Suwanl, Mo—
huang9 and Hai014 were all higher than the adjacent control groups. The main agronomic traits change of inbred lines
induced into tropical germplasm was the delay of growth period. The earlier mature period of induced inbred lines, the
longer growth period of relevant new selected inbred lines and crossed hybrids. All the plant yield of tropic germplasm
introduced inbred lines get improved. The earlier mature period of induced inbred lines, the higher increase yield
range of tropic germplasm introduced inbred lines than unimproved lines. The northern leaf blight and stalk rot resis—
tance of tropic germplasm introduced inbred lines and crossed hybrids had improved widely while the pathogenesis
degree of head smut showed difference.
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Table 1 Experimental data and near CK
BR RS x U KR FR(CK) 55 R 23S ARBU RIS (CK)
Inbred line code Inbred pedigree Non—combination lines  Testing seedling Cross combination Non-combination hybrid
1 fi) 15 11A% x Suwan1 a5 11A FANEEV/S I x 20K fi) g 11A x ZLE KB 5 5)
LN 2 x 4L E kK
2 fa) B 11A%% 5-56 1 x PR flF 11A x FLRH (IR 3 45)
2 x PR
3 21 F K *x Suwanl FARGED N fa B 11A IxfE 1A ZEKxf@E 1AJER S 5)
CA500 4x f 1A
4 LK 2 x ) 3 x CA500 LT K x CASO0(ZRA A
I [EVTS 4 x CA500
5 £ 3% x Suwanl K3 i 014 5 x i 014 £ 3 x I 0140884 8 )
Jedi 11 6 x iff 014
6 K- 32 x B3 9 5x Jedi 11 K3 x BT 112 288)
6x JEPL 11
7 Mol7> x Suwan] Mol7 B73 7xB73 Mol7 x B73(SC704)
444 8 x B73
8 Mol72 x 5-50 7 x 444 Mol7 x 444(PU . 19)
8 x 444

1.2 RIEIEIT

RIS T IRV KB BER HE  T . 5553 2
W, —H R ASLTR, —HRAEACHN, 53 HFME R H
SLRGARME AR N—XT, BRSNS R
FeAE TR —X X F et R R A s R R M R
S I s Y I U RS S 190
MOESR 347K 5 m 471 70 emo HAE R AATIX,
PR 20 em; 24380 2 171X, BREE 30 em.,
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FREREL RREA T8 A TR R R
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DR AL RFARM R AR R AR
T B 23S T R RO R — X B, e okt
BORGET T BRI A8 F R R 2838 i ) i
ArPER A3 )5 HAH SRR BE Fe e, TR e AT 2 (R 22 1H
IS, TTRE AT R R B X B B (p)=(2
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Table 2 Main characters of improved Diangul1A lines and hybrid strain compared near CK

HOBH () fZZ(d) i (cm) B 5 (em) K (cm)
bR Powder stage Silking stage Plant height Ear height Ear length
Materials - - - - - a - a - a

x d x d x d x d x d
1(f) 43 11A>x Suwanl) 60.7 2.7 63.4 2.4 175.8 7.8 80.5  20.5% 16.9 2.9
2(f4F 1A% x 5-56) 613 3.3% 64.6 3.6%  176.8 8.8 720 12.0% 15.7 1.7
IFAES S 613 2.7% 62.7 27% 2610  193%* 1050  20.7* 20.0 0.1
2 x LLEK 59.0 0.4 59.7 -03 2633 21.6% 1203 36.0% 192 -0.7
IPE VN 61.0 33 61.0 37% 2450 70 1100 237* 205 0.4
2 x RLRHE 58.3 0.6 60.0 2.7 2350  -3.0 103.7 17.4% 19.1 -1.0

FHUHL( om) FEATEL(TT) FTRIERL R A () bk (o)
RSk, Ear diameter Kenels per ear Kenels per row 100-kenel weight Yield per plant
Materials - B - B - B B B - B

x d x d x d x d x d p(%)
1(fa) 4 11A2x Suwanl) 3.80 0.10 14.3 2.3% 275 5.5% 28.8 6.8% 957  15.7* 19.6
2(fal 4 1A% 5-56) 3.80 0.10 13.7 1.7 255 35 30.1 8.1% 927  12.7* 15.9
I x 0K 4.90 0.20 13.0 0.0 44.0 3.0% 40.7 3.0 2009  32.0%% 189
2x LLEK 4.80 0.10 13.7 0.7 37.0 -4.0% 41.7 4.0 1847  15.8% 9.4
1 x FARHE 4.05 -0.17 12.7 1.3% 39.0 3.0 37.7 5.0 1505 -28.0%  -154
2 x BLAH 427 0.05 11.7 03 34.0 20 38.4 5.7% 1607 -1738 -10.0

T o PRSI s d MR S AR RS BRI 228 s p X IRAR . * o % o TSR 155 0.05.,0.01 KF-. R,

Note: x indicates the average value of trait; d indicates the difference between trait value and adjacent control; p indicates index exceeds advantage;

*and** indicates that significant amounted to the level of 5% and 1% respectively. The same as the following tables.

XT BEA34(%) Control heterosis

2.2

50.0

IS
o
=]

w
o
(=)

20.0

10.0

=4
=3

-10.0

-20.0

JEKNEURBXRERLRLFIEM
2L KT A Suwanl \Hfa) 85 /EVTS BEH H

@1
o2

B1x4EK
O2 x5k
B 1x 7K
@2 x B

e e N
= # B

|
)
®
#

FEMIR Main characters

B1 GF MARSERESHERERTRMAS

Fig.1 Comparison heterosis of the main characters of improved Diangul 1A lines and hybrids strain
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Table 3 Main characters of improved Hongyumi lines and hybrid strain compared near CK
THOBRYI() EiliE<2 U10) PR (em) A 155 (em) FEK (em)
IREE AR der stz ikine st ant hei ar hei .
Powder stage Silking stage Plant height Ear height Ear length
Materials - - - - - - ~ - ~ -
x d x d x d x d x d
3(ZL K > x Suwanl) 63.7 3.7% 67.4 4.4% 153.8 3.8 78.1 8.1 16.6 4.6%
HELEA 2 x )
63.3 3.3% 66.6 3.6% 144.0 -6.0 87.6 17.6* 17.2 5.2%
4 [EVTS)
3x filf 1A 60.7 4.0% 61.3 3.7% 200.7 43 106.0 8.7 21.9 0.6
4xfaf 1A 60.0 3.3% 61.7 4.1% 187.0 -94 89.6 -7.7 227 1.4
3 x CA500 63.3 4.0% 63.0 5.0%% 237.0 -3.7 100.3 7.3 20.2 -0.6
4 x CAS00 60.3 1.0 62.3 4.3% 231.0 -9.7 89.7 -33 20.7 0.1
T em) FEATELT) FIRLELCKEL) FORLE (o) Hbk ()
e Ear diameter Kenels per ear Kenels per row 100-kenel weight Yield per plant
Materials - - - - - - ~ - - -
x d x d x d x d x d p(%)
3(ZL K 2 x Suwanl) 4.10 -0.40 14.6 2.6% 34.5 9.5% 23.0 —-6.0%* 109.1 19.1* 21.2
AL E K 2 x ) g
3.70 -0.80 13.7 1.7 31.8 6.8% 24.0 -5.0% 89.7 -0.3 -0.3
T JEVTS)
3x fiH 1A 5.00 0.17 15.0 1.7% 45.0 4.7* 34.0 -2.0 189.5 23.3% 14.0
4% fH)H 1A 4.50 -0.33 14.0 0.7 433 3.0 35.7 -0.3 181.9 15.7* 9.4
3 x CA500 4.62 0.80%* 16.2 2.0 44.0 1.3 32.0 -2.7 188.7 8.7 4.8
4 x CA500 4.37 0.55 15.3 1.1 40.3 24 323 -24 157.5 -22.5% -12.5
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Fig.2  Comparison heterosis of the main characters of improved Hongyumi lines and hybrids strain
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Table 4 Main characters of improved Chang3 lines and hybrid strain compared near CK

. O (d) 22 1(d) i (cm) AV 155 (cm) K (em)
ek Powder stage Silking stage Plant height Ear height Ear length
Materials - - - - - - - - - B
x d x d x d x d x d
5(f 3% x Suwanl) 65.3 3.3% 68.6 3.6% 179.1 -0.9 67.9 2.9 176 2.60
6(1 3 x H2#% 9) 64.7 2.7 67.4 24 189.5 9.5 56.0 9.0 16.3 1.30
5x 15014 60.0 1.0 60.7 0.7 2393 -16.7 103.1 15.3% 209  2.00%
6x 1} 014 61.0 2.0 61.7 1.7 269.3 133 102.7 14.9% 19.1 0.20
5x et 11 63.7 4.7% 65.0 5.3% 239.0  -39.3* 82.7  -17.3% 233 0.50
6 x Je i 11 64.0 5.0% 65.4 5.7% 287.7 9.4 109.3 9.3 225  -0.29
. THH( cm) REATEL(TT) TR k) FIRLH (g) R (o)
iy Ear diameter Kenels per ear Kenels per row 100-kenel weight Yield per plant
Materials - — - — - — - - - —
x d x d x d x d x d p(%)
5(K 32x Suwanl) 4.40 -0.10 152 2.7 32.7 4.7% 249 -3.2% 118.9 8.9 8.1
6(1 3% x 251 9) 4.40 -0.10 14.2 1.7 305 25 30.0 2.0 124.3 14.3* 13.0
5% i 014 5.23 0.57 18.0 4.7% 423 2.7 327 -2.0 2003  27.3% 15.8
6 x i 014 5.27 0.61 16.3 3.0% 38.0 -1.6 36.0 1.3 189.3 16.3% 9.4
5x et 11 4.87 0.13 143 1.7% 43.0 1.3 37.0 -6.7% 1975 83 -4.0
6 x JEHt 11 4.83 0.09 14.0 1.4 43.0 1.3 44.0 0.3 219.3 135 6.6
400 5
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Fig.3 Comparison heterosis of the main characters of improved Chang3 lines and hybrids strain
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Table 5 Main characters of improved Mo17 lines and hybrid strain compared near CK
OB () il 2231 (d) P =i (cm) T4V 135 (cm) K (em)
Rk, Powder stage Silking stage Plant height Ear height Ear length
Materials - - - - - - - - - -
x d x d x d x d x d
7(Mo17* x Suwan]1) 70.0 2.0 72.0 1.0 199.7 24.7* 75.7 0.7 18.0 0.9
8(Mol7* x 5-50) 71.7 3.7% 72.4 1.4 173.7 -13 66.8 -8.2 16.7 -04
7xB73 68.3 23 71.0 3.7% 299.7 25.3% 137.7 133 22.8 0.6
8 x B73 65.7 -0.3 67.7 0.4 273.7 -0.7 108.0 -16.4 20.6 -1.6
7 x 444 67.0 2.3% 69.3 3.7 279.7 10.0 1323 8.0 22.1 -0.5
8 x 444 66.0 1.3 68.0 24 263.7 -6.0 121.7 -2.6 21.7 -0.9
FEHL( em) HEATEUT) FIRLELCKEL) BRI (g) Hpk e (o)
e, Ear diameter Kenels per ear Kenels per row 100-kenel weight Yield per plant
Materials - - - - - - - - - -
x d x d x d x d x d p(%)
7(Mo17* x Suwan]1) 4.60 0.10 14.2 2.2% 34.7 4.7* 24.7 -5.3% 143.6 23.6% 19.6
8(Mo17% x 5-50) 4.30 -0.20 14.4 2.4 32.5 2.5 25.2 —4.9% 128.4 8.3 7.0
7xB73 5.17 0.33 16.7 2.7% 47.7 33 327 -3.7% 239.7 4.7 2.0
8 x B73 4.93 0.09 16.7 2.7* 42.0 -24 323 4.1 2243  -10.7* -4.6
7 x 444 5.51 0.50 17.7 4.3% 41.7 1.0 36.7 -5.0% 2274 8.3 3.8
8 x 444 5.00 -0.01 14.1 0.7 43.0 23 38.0 -3.7 1924 =267  -122
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