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Table 1. Breeding process of “Na23".
Year 83 84 '85 '85wY '86 '86wY '87 88 , , , , , , , ,
Generation BC, S S S S; S, S5 S 59 90 791 792 793 94 795 96 97
line (Oh43Ht X
H84)x H84
Number of lines 39 4 1 1 1 1 Na23
Number of selected plants 4 1 1 1 1
Disease resistance test O o O o O
Lodging resistance test C
Seed yield test O O
General characteristic test D O O
Combining ability test o O O O O O O O

Note a) Accelerated generation advance at greenhouse in winter season.
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Table 2. Design of tests of some characteristics (NGRI).

Test name

Sowing Planting

Plants

year ((rlstg) (plgﬁiz/a) Replication per plot
Disease resistance test

1989 5.24 500 2 12

1991 5.21 417 2 13

1994 5.6 889 2 13

1995 5.24 889 2 13
Lodging resistance test

1989 5.1 417 2 13
Seed yield test

1988 4.23 556 2 30

1989 4.26 556 2 30
General characteristic test

1992 4.24 500 2 13

1996 5.17 533 3 30

1997 5.7 533 30

Table 3. Design of combining ability tests of “Na23”

at NGRIL
Sowing Planting - )
Year Test date rate (}SiPhr'l szt azl)rea
(m.d) (plants/a) atio m

1989 exp. A 5.8 625 3 12.8

exp. B 5.8 625 3 6.4
1990 . exp. A 5.9 625 3 12.8

exp. B 5.9 625 3 6.4
1991 exp. A 5.9 625 3 12.8

exp. B 5.9 625 3 6.4

Table 4. Design of performance tests of F, hybrid
“Tachitakane” at the Nagano Chushin Exp.
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B EUREERRZIR L7z, 1989 FEOMANREEE TR E
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PEWEIREEREER L, IO DR S, [Na23)
OMHEIREE G To058] SHES N,

4, FEMS L UHEREST
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[Na23 ] OFFERIL 5 F DT 402kg/a TH Y, HE
AETH B [MolTHt), [H84| &RIFEE P2 kE -

Sta.
- . 7o TO& DI, [Na23| BHABHEEEFL VS
Sowing Planting Plot area
Year date rate ~ Replication * 7 % EHWrx 7z,
(m.d) (plants/a) o gy .
[Na23] OHEREE, HESRHICH~PPECTKRS,
1991 5.13 694 2 11.1 .
’ WFIEE 161520 (K1

1992 5.15 694 3 11.1 HIFIEL ez D,

1993 5.17 694 3 14.8 5. —AERRMK

1994 5.17 694 3 14.8 — AR E RS L CTERITREREEE 2 & 10 12/R L 7,
1995 5.17 694 3 14.8 BMER TE~BE ] SHESE Na~E] T BRE
1996 5.13 694 3 14.8

Table 5. Kernel texture, tasseling and silking time.v
Tasseling time (m.d) Silking time (m.d)
Line t%)e(iﬁile Maturity at NGRI
1992 1996 1997 mean 1992 1996 1997 mean

Na23 Dent 8. 6 8. 6 7.31 8. 4 8.13 8. 9 8. 7 8.9 Late - extremely late

Mol7Ht Dent 7.30 7.29 7.26 7.28 8. 7 8.5 8. 1 8. 4 Medium - late

H84 Dent 7.29 7.29 7.25 7.27 8. 8 8. 4 8.1 8. 4 Medium - late

Na30 Flint 7.27 7.31 7.26 7.28 8. 3 8. 3 8.1 8. 2 Medium
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Table 6. Resistance to southern leaf bright disease.

Disease severity index®

Line Resistance
1989 1991 1992 1994 1995 1997  mean
Na23 1.8 1.5 1.3 2.0 0.8 2.3 1.6 Strong
Mol7Ht 1.9 1.2 2.0 1.8 1.0 3.3 1.9 Strong
H84 1.4 1.0 0.8 1.5 1.0 2.4 1.4 Strong-very strong
Na30 2.5 1.0 1.3 2.0 1.0 2.8 1.8 Strong

Note a) Disease severity index : 0 (no infection) - 5 (infection of entire plant).

Table 7. Resistance to sheath bright disease.

Table 8. Lodging resistance.

Percentage of infected plant

Percentage of lodged plant

Line  1991® Resistance Line Resistarnce
1992 1996 1997 mean 1989 1996 1997 mean
Na23 2.0 4.2 9.6 9.4 7.7 Medium Na23 2.9 56.2 37.4 32.2 Weak-medium
Mol7Ht 2.0 0.0 14.0 4.6 6.2 Medium Mol7Ht 10.3 18.1 4.1 10.8 Strong
H84 0.8 0.0 20.0 8.0 9.3 Medium H84 1.9 53.3 20.0 25.1 Medium
Na30 1.5 12.2  17.8 4.4 11.5 Medium Na30 14.4 40.4 10.0 21.6 Mediurn
Note a) Infection index :0 (no infection) - 5 (infec-
tion of entire plant).
Table 9. Seed yielding ability and characteristics of ear.
Line Year Seed Yield Ear length Ear diameter Number of Number of IOV(\)]ekie%riel
(kg/a) (cm) (mm) Kernel rows  Kernels in a row (gg)
1988 53.7 14.2 43.0 15.1 24.8 28.9
1989 51.1 17.2 50.0 17.0 28.4 28.6
1992 29.0 — 45.1 16.1 22.9 27.5
Na23
1996 41.8 13.1 47.8 17.1 21.2 30.5
1997 25.3 12.1 44.2 15.2 17.4 27.3
mean 40.2 14.2 46.0 16.1 22.9 28.6
1988 38.8 13.7 37.0 11.3 27 .4 25.0
1989 30.3 14.3 38.0 10.4 26.0 25.5
1992 28.7 —a) 33.1 9.9 29.6 25.1
MolTHt  1g94 39.0 16.1 37.2 10.6 33.1 27.9
1997 38.1 14.8 36.1 10.3 30.4 25.6
mean 35.0 14.7 36.3 10.5 29.3 25.8
1988 30.5 14.0 38.0 13.9 22.2 26.0
1989 46.1 13.6 45.0 15.6 29.1 26.2
1992 23.7 —a) 39.6 14.8 19.2 27.3
R 1996 62.3 15.0 43.9 15.3 32.3 26.4
1997 30.7 12.0 40.1 14.1 20.6 27.6
mean 38.7 13.7 41.3 14.7 24.7 26.7
1992 28.1 — 41.8 11.4 20.2 33.4
1996 39.5 14.4 45.0 12.2 26.9 30.6
Na30 1997 47 .4 14.2 42.5 12.1 22.2 29.3
mean (38.3) (14.3) (43.1) (11.9) (23.1) (31.3)
Note a) - : Not measured.
PRV, B, BERETENT, i 0 OFEMTIE 6. EEERE
WBETHRE 7 754 v TH 5 (K2, (B DOREETE BRI IC B A A RGHE R 1LISR L o, %
[ [th] ©h b, Hx TMolTH), TH84 ) 1ok, & AF DR IcH L
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Fig. 2. Inbred line “Na23”. HLicboLBbh 3,

Fig. 1. Ear of “Na23".

Table 10. General characteristics.

Plant Ear = Thickness Tassel Leaf Leaf Lea Leaf Tiller Degree of
Line  height®  height® of stem® length”  length® width® her® angle® @ number® pollen

(cm) (cm) (mm) (cm) (cm) (cm) num (degree) dispersal®
Na23 192 91 18.3 34 69 9.6 18.8 28 0 Medium
Mol 7THt 181 70 15.6 33 57 9.1 16.8 40 0 Poor-medium
H84 185 59 17.4 23 68 8.7 18.7 37 0 Medium
Na30 161 63 18.0 33 73 10.1 16.7 30 0 Medium

Note a) Mean of data in 1992, 1996 and 1997. b) Mean of data in 1996 and 1997. ¢) Mean of data in 1992 and 1996.
d) Angle of leaf set on the first node upward from first ear set node.
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Table 11. Degree of fixation in some morphological characters.
Coefficient of variation (%)
bine Plant height Ear height Thickness of stem Leaf length Ear length Number of
8 18 > : 8 g kernel rows
Naz23 5.3 7.8 8.6 4.6 10.5 6.7
Mol7Ht 4.1 8.0 8.7 4.7 7.3 8.3
H84 6.8 13.4 11.1 5.8 11.6 8.1
Na30 5.7 11.4 8.4 4.4 11.1 9.8
Note : Mean of data in 1996 and 1997
Table 12. Performance of F, hybrid using “Na23” as pollen or seed parent.
Mid-dent  Dry matter 192 s
Year Experiment Hybrid N\;lmtt})reigof stage yield TD(IEgS;f)Id F‘a;a/l;?uo SLBY Smut®
4 (m.d) (kg/a)
1989 A Hybrids® 2 9.10 133 91.5 39.4 0.7 0.4
P3358 — 9.11 136 97 .4 49.3 0.9 0.0
B Hybrid 1 9.15 174 120.7 41.5 0.5 0.0
P3358 — 9.12 153 109.7 49.9 1.8 1.3
1990 A Hybrid 1 8.29 160 112.1 45.0 1.0 0.0
P3358 — 8.30 154 109.3 48.1 0.8 0.4
B Hybrids 4 9.3 186 129.6 43.4 0.8 1.0
P3358 — 8.30 172 123.2 50.3 0.7 0.0
1991 A Hybrid 1 9. 4 177 124.8 46.4 0.4 2.6
P3358 - 9. 2 169 121.6 50.7 0.4 1.3
B Hybrids 2 9. 8 161 112.6 43.4 0.6 1.4
P3358 — 8.31 144 102.1 46.8 0.8 0.0
Note a) TDN yield=0.582 X (stover DM vyield)+0.850 X (ear DM Yield).
b) Southern leaf bright disease infection index : 0(no infection) - 5 (infection of entire plant).
c) Percentage of smut disease infected plant.
d) Mean value of hybrids using “Na23”.
Table 13. Performance of F, hybrid “Tachitakane” using “Na23” as pollen parent.
S : Dry matter i 1qa) s Lodging
Year Hybrid Sllk(lrrrxlgdglme yield TD(Egy/lae)ld Ea?%?tw plant percent SLB? Smut®
’ (kg/a) (%)
1991~ Tachitakane 8.5 190 136 50.2 8.8 0.4 0.2
1996 P3358 8.3 183 131 50.2 13.1 0.5 1.8
1994~ Tachitakane 8.3 184 131 48.7 1.8 0.6 0.2
1996 P3358 8.1 175 125 48.3 1.9 0.7 2.3
P3742 8.5 179 124 42.1 4.3 0.2 10.0

Note a) see Table 12.
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ABSTRACT

Daido, H., Y. Inoue, E. Monma, A. Kato, M. Muraki, K. Koinuma and N. Mochizuki (2001) : Develop-
ment and Characteristics of New Maize Parental Line “Na23”. Bull. Natl. Grassl. Res. Inst. 60 : 25-32.

A new maize parental line, “Na23”, was developed at the National Grassland Research Institute.
“Na23” was registered as “Nourin Kou Oya No. 48 of Maize” by the Ministry of Agriculture, Forestry
and Fisheries of Japan in 1998.

"Na23” was selected from (Oh43Ht X H84) X H84. Oh43Ht and H84 belong to a dent group in the
United States. The main breeding objectives were upright leaf angle and the resistance to southern
leaf blight (Bipolaris maydis), sheath blight (Rizoctonia solani) and lodging. Selection and selfing
were carried out continuously for six generations.

The silking time of “Na23” is five days later than that of “Mol7Ht” and “H84”, and “Na23” is
classified into a late-extremely late maturity group in Honshu, Japan. The resistance to southern
leaf blight is high and intermediate to sheath blight. However the lodging resistance is slightly
lower than that of “Mol17Ht” and “H84”. It has 16 rows of kernels on each ear. The seed yield was
about 40kg/a. “Na23” has a long stalk length, upright leaves and is tall in ear height. “Na23” shows
high combining ability with inbred lines derived from a Japanese native flint group and a American
dent group. A new single-crossed hybrid cultivar, “Tachitakane”, was developed at the Nagano
Chushin Experiment Station, using “Na23” as the pollen parent.

Key words : Zea mays L., inbred line
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