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Identification and Evaluation of Stalk Quality Traits
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Abstract: 100 inbred lines including 50 normal oil corn ( NOC) and 50 high oil corn ( HOC) inbred lines
were identified and evaluated on four stalk quality traits such as neutral detergent fiber ( NDF) acid detergent fiber
( ADF) the water soluble carbohydrate ( WSC) and crude protein ( CP) . The technique of near infrared diffuse
reflectance spectroscopy ( NIDRS) were used to determine these values. The results showed that every quality trait
had highly significant variation the coefficient of variation ( CV) in WSC was the highest ( 34.23%) . The corre—
lation analysis among quality traits of inbred lines showed that WSC had a significant negative correlation with NDF
and ADF at P <0.01 and NDF had a significant positive correlation with ADFCP at P <0.01. WSC and CP of
HOC were higher than those of NOC ADF and NDF were lower than those of NOC. In general the stalk quality of
HOC was superior to those of NOC obviously.
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Table 1 100 maize inbred lines and pedigree information in the study
No. Inbred line No. Inbred line Pedigree
1 BY4944 35 PY21 P
2 BY4960 36 PY23
3 BY804 37 PY29 P
4 BY809 38 PY33 P
5 BYS815 39 PY35 P
6 BY843 40 PY39
7 GY1007 41 PY43 P
8 GY1032 42 PY44 P
9 GY220 43 PY45 P
10 GY237 44 PY46 P
11 GY246 45 PY53 P
12 GY302 46 PY57 P
13 GY386 47 PY60
14 GY798 48 PY61 P
15 GY923 49 PY63 P
16 RY684 50 PY70 P
17 Ry684 51 1145 78599
18 Ry713 52 18-599 78599
19 RY729 53 B73 BSSS74
20 SY1032 54 BT1 8085 x
21 SY998 55 C8605-2 7922 x 5003
22 SY999 56 F349 5003 x 340
23 PYO8 P 57 K12 X
24 PY09 P 58 K22 K11 x 478
25 PY10 P 59 M54 x7922
26 PY100 P 60 Mol7 1872 x C103
27 PY11 P 61 P001-3 335
28 PY111 P 62 P138 78599
29 PY120 P 63 P178 78599
30 PY123 P 64 PH4VC PH7V0 x PHBE2
31 PY126 P 65 PHOWC PHOIN x PHO9B
32 PY130 P 66 Q1261 K12
33 PY133 P 67 R 573
34 PY135 P 68 S37 1
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No. Inbred line Pedigree No. Inbred line Pedigree
69 U8112 3382 85 137 6J1K111
70 72 X 86 5003 3147
71 698 87 1611 2
72 482 88 411 3
73 340 9 x 89 9137 921 x 137
74 598 ( 340 x 11) x
( 0% 59) 90 1137 113 x 137
75 599 78599 9] 113 x ( MO17/02 x Tuxpenno)
76 988 78599 92 7922 3382
77 921 93 478 U8112 x 5003
78 144 94 8701 87001
79 C ( 162 x330/02) X Tuxpenno || 95 32 3382
80 9 58 478
81 53 2C0=2 97 653 ( 5003 x 31) x 5003
82 96B 98 330 OH43 x 67
83 96C 99 3
84 319 78599 100 31
1 ~50: ;51 ~100: 1 —50: High-oil maize 5 —100: Normal maize
1.2 DPS
BRUKER VECTOR /22N 2.
10411
( NIRS) 2
(CP) . (WSC) . ( NDF) 2.1
( ADF) 3 100
. ( 2.
1.3
Excel 2003 SAS9.0 0
2
Table 2 Variance (ANOVA) of stalk quality traits of maize inbred lines
MS
Source df NDF ADF Ccp wSsC
Block 2 7.13 0. 60 0.40 0.79
Lines 99 49,23% 41.407 1.79* 20.19*
Error 198 13.63 8. 19 0.33 3.23
%% 0.01 *% : significant difference at 0. 01 level the same as below
2.2 23.69% ~46.13%  6.22% ~10.69%
3 1.9 1.7 NDF
. 100 74.35% ( B73) 49.59% ( GY220) 1.5
NDF.ADF. WSC Cp 63.29% - o 3
35.19% .9.08%  8.31% - WSC WSC
14.78% ( BY815) 2.23% 34.23% ADF 12.78% CP NDF
( 4) 6.6 ADF  CP 9.73% 8.01% . NDF.
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NDF 56% ~68% 5 Table 3 Mean coefficient of variance ( CV) and range of
2% WSC 7.50% ~11.50% stalk quality of maize inbred lines
3 14.25%; ADF (%) (%)
29.5% ~41.5% 6 25.5%; CP Traits Mean Range Extremum (%) cCv
8. 1% ~8.7% 3 10.5%
NDF 63.29 £4.62  49.59 ~74.35 24.76 8.01
ADF 35.19 £4.26  23.69 ~46.13 22.44 12.78
° Ccp 8.31+£0.79 6.22 ~10. 69 4.47 9.73
WSC
WSC 9.08 £2.01 2.23 ~14.78 12.55 34.23
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Table 4 Comparison of stalk quality traits between normal and high oil maize lines
(%) Mean (%) Range Extremum (%) cv
Traits
NDF 57.530 £4.35 63.79 £4.21 50.35~65.36  49.30 ~73.86 15.01 24.56 6.73 7.96
ADF 30.63 +4. 12 36.73 +£3.98 26.13 ~37.86  23.74 ~45.17 11.73 21.43 12. 05 13. 14
Cp 8.98 +1.10 8.11 +0.91 6.39 ~10.23 6.11 ~9.98 3.84 3.87 11. 38 9.63
WSsC 12.19 £2.01 8.20 +£2.29 7.24 ~14.78 2.23 ~13.01 7.54 10. 78 19.53 34.94
5.18 5.34 o
’ WSC BY815.BY846.Y220.GY302 PYO8
WSC CP ADF. NDF 0
5 WSsC CP o 137. C. 9-
WSC Cp 21, 598 18599
2.42 1.31 ; NDF
ADF NDF ADF o
5
Table 5 Comprehensive evaluation of stalk quality traits for the high normal and high-eil maize
High-oil maize WSC NDF ADF Cp Normal maize WSC NDF ADF Cp
BY815 14.78 52.94 26.25 9.54 137 13.01 60. 77 35.75 7.93
BY846 14. 61 55.67 27.82 8.68 C 11. 61 60. 27 32.20 7.83
GY220 14. 25 55.41 30. 68 9. 81 921 11. 56 58.70 31.32 8.97
GY302 13. 89 55.25 28.55 9.69 598 11. 45 59. 66 33.26 7.29
PYO08 13. 63 55.03 26.73 9.43 18-599 11. 40 60. 81 34.23 8.59
Mean 14.23 54. 86 28.01 9.43 Mean 11. 81 60. 04 33.35 8.12
2.4 6
NDF. ADF. CP Table 6 Correlation between stalk quality traits of
WSC 2 maize lines
o Traits ADF Cp NDF
6, ADF
WSC NDF  ADF P ~0-1757
NDF 0.94227* -0.2177"
NDF ADF , WSC -0.9086 0.1199 -0.9173 ™
CP NDF °
WSC ADF NDF
0.9 3 3
° 3.1 N WSC
18599, 921. 137. 598
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